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1. Safety Instruction

Caution: please be fully aware of the following instructions before using the system and use it right.

1948 A3

11 A8

1.2 Normal Use.

1.3 Misuse Use
L4 A28 AR A 2] AV
L5 H)gA] 2] AHg
L6 E EA 7E

1-1 Summary

1.2 Normal Use

1.3 Misuse

1.4 Instruction for System Operation
1.5 Cautions for Emergency

1.6 Symbols and Signs of Danger

[ T R N N )

P2 BN IS ¢ ) - N
22747
PRRCE- Rt ) o
2543
2.6 #7]
277177 7158 A8 R F2AHE

282 9

T B
Safety Rules
2.1 General Safety Signal
2.2 Copyright
2.3 Guarantee System and Agreement
2.4 Maintenance and Repair
2.5 Cleaning
2.6 Disposal
2.7 Danger and Cautions by Function of the Device
2.8 Lighting
2.9 Technical Training

0lH AAEAAS
52 AA

* Appendix [Safety Regulation]
Lead Glass Specifications



LrDAL LINGEPFLALIVAN O3 13 L EIVHLA-T LR UWUDY )

1 2t X| &

=2 B2 HEE ctEoH MEoII| flold =8 HEXEM Oiol 2950 ASL
Ct. HI& AIE S0l Ao 2d5iX 225 2 28 =2 2 2ios=A12 2 Zol
IgEN U= XA Tet HESE AE0tH F=A12| HEELICEH

ME 2942 LHEE OloliolXl 210 X-RAY Inspection System =& otCH ZOofLt
= AMD = Aol Oiold SAIA=E (s AL TX LSLICH 2 EYMH=
TRst A2 ™ AMZ0Ict: &3 210 & &+ UEE X-RAY Inspection System =2
Hol 226l FAA2L.

1. Safety Instruction

This section explains about the safety instructions to be observed for the safe use of the product.
Please read this section carefully enough not to let an accident happen and use the product as
instructed in the section.

This company is not responsible for any accidents or accidents that occur under the operator(s) who
do not understand this user’s manual but handles this X-Ray Inspection System. Please keep the
manual close to X-Ray Inspection System so anyone who needs it can refer to it.
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1. Please read the user’s manual carefully before you use the machine.

2. Do not operate X-Ray Inspection System unless you are approved to use it

3. When an operator senses any kinds of abnormal condition in the machine, stop using it and contact
us for inspection or repair.
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1.1 Summary

This user’s manual contains instructions that help a user operate this equipment safely. When it is
used, the safety rules described in the manual have to be complied with.

This user’s manual includes very important information necessary in using X-EYE7000B (X-Ray
Inspection System) safely. A user has to make it sure that he or she reads the instructions and

complies with them.
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1.2 Normal Use
Do not use X-EYE7000B for any purposes other than component test and radiation test.
All the functions like Controller’s Monitor, Command and Control are essential in operating the

entire system of the equipment safely.

Normal usage includes
- Understanding all information described in the user’s manual

- Implementing inspection and maintenance

1.3 Misuse Use
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1.3 Misuse
X-EYE7000B must not be used for any purposes (e.g. for medical use) other than material and

radiation test. Misuse can cause a severe damage. Installing parts other than described also belongs to

misuse.
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1.4 Instruction for System Operation
X-EYE7000B System is high-tech equipment and manufactured in compliance with the latest safety

provisions. Nonetheless, a user or the third party may be fatally damaged or the system or peripheral

devices may be damaged.
- Use it for designated purposes
- Use it under perfectly safe environment and conditions

VAN ke

Any functional errors that threaten safety have to be corrected immediately.
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1.5 Cautions for Emergency

In case that any critical or unstable condition is sensed in or during operating or motion, press
‘Emergency Stop’ button on the control section of the equipment immediately. Please be well-
informed of the location of the button before operating the machine.
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Name of Button (Switch) Function
Power Key Supply or cut off main power to the equipment
X-Ray Key Supply or cut off power to X-Ray generation unit

Emergency Stop

Stop X-Ray generation unit and motion of X, Y, Z table motor. But
do not Cut off power for PC, Monitor and Laser Pointer so that they
can monitor the normal motion of the equipment. Once pressed
down, it remains ineftective. To restore, turn it to the right.
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1.6 Symbols and Signs of Danger
This section describes the safety rules necessary for safe operation of the equipment. Please be well
informed of the rules and abide by them before installing or operating it.

Warning Signs

Danger

In case that these instructions are not complied with, it can damage
an operator or repairman, or cost his or her life.

Warming

In case that these instructions are not complied with, it can damage
an operator or repairman, or cost his or her life.

Caution

In case that these instructions are not complied with, it can damage
an operator or repairman, or cost his or her life and can damage the
machine or its peripheral devices.
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Symbol

Definition

It signifies prohibition. This symbol applies to matters or actions that must
be prohibited from happening in particular.

It signifies certain actions to be necessarily taken when handling the
product. The symbol is used for a particular instruction. Please read
carefully such instructions and always follow a prescribed procedure.
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The warming symbols are used in this user’s manual
Y

Explanation of Safety Symbols in the Manual

High voltage connection

It is used for connection points to other points or a part that
uses 1000 or higher voltage.

X-ray radiation

It is used when there is risk of X-ray emission.

Caution It is used to arouse awareness of following right procedure in
operation and maintenance/repair, otherwise the system or
other equipment can be damaged.

Warning It indicates the chance of danger to a person. To avoid such

danger, it is necessary to follow procedure correctly and
handle the equipment properly.

Turn off switch “first”

The system must switch off before uncovering the protection
cover to perform maintenance/repair or inspection. Cut off
power so that the system can’t be engaged.

Grounding

Particularly this symbol must be used for grounding work.
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Safety Rules

Danger

* X-ray is dangerous to human body

This equipment includes X-ray tube unit that emits X-ray, which is dangerous to
human body. When you use the equipment, be careful not to expose yourself to, both
directly and directly, X-ray.

Please install X-ray tube unit inside X-ray block cabinet.

To prevent accidental exposure, please install a safety interlock. In addition, please
make it sure that X-ray emitting from X-ray block cabinet does not exceed IHS¥h

during X-ray emission

= 2|2 2ot AH L HA 6T Ot Al 2.

Zdlel e 22T 2MaU HIMAE ELic 2oLt
HEZ 4= 222 U 2 =28 2 2=

my ZTH0| oHE =T USLICH Et oo 2o T HES i E
S o2 g2 g LIk

=2 ZH|oll= D& H160kV)2F EELICH

A ZHE S L =2 2 S5HT] et 2 E 26| fEi A e =l
o H2olLt HH el 258 HHMAHA = e ELICE

* Do not dismantle or alter the equipment

Any part of the equipment must not be dismantled or altered. Such actions can damage
the internal circuits or cause malfunctions, or cause X-ray not to generate. Therefore,
any discretionary disassembly or alteration can’t guarantee safety.

High voltage (160kV) is running in the equipment

Do not remove the panel or part of the cover of the equipment to prevent electric
shock or malfunction.
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Warning

Beryllium can be harmful for human body

The output window of X-ray tube is made of beryllium foil. When it is cracked or
broken, turn off power immediately and contact us for a proper measure you should
take. The pieces or particles off from the broken window are dangerous to human
body. Therefore, be careful not to inhale them. If you accidently inhale them, it can
cause respiratory failure. When you dispose of X-ray tube, please contact us (SEC Co.
Ltd.) for proper disposal procedure.
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Caution

* High precision equipment — handle it with extreme care

This device is high precision equipment. Please be careful not o expose it to shock
or vibration. In case of fall, drop or excessive vibration during transportation,
installation, or operation, it may cause malfunction.

* Do not install the equipment in a place with a lot of smoke, humidity, fume or/and
dust.

* Do not use designated power supply

In case you use undesignated power supply, it can cause electric shock or fire.
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* Do not use undesignated power cables

When undesignated cables are used, it can cause electric shock or fire.

* Always have the equipment contact on the ground

Please have the earth terminals of power cables put to earth to avoid electric shock.

* No foreign matters should exist inside the equipment.

Once foreign matter or liquid is found inside the equipment, stop the equipment. If it
runs in such condition, it can cause electric shock or fire. When you find foreign
substance, contact us (SEC Co. Ltd.)

* Do not use the equipment in abnormal condition.

Smoke, strong smell or/and loud noise can disturb operation. Turn off power at once
and remove AC power cable from socket. And then contact us (SEC Co. Ltd.).
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Caution

* Do not apply excessive force to power plug and connection cable.

Do not pull or bend power a cable and a connecting cable too hard. Handling cables
improperly can cause electric shock or fire. When a cable or a connecting is
damaged, please contact us (SEC Co. Ltd.).

* Do not block up a ventilating hole.

When the ventilating hole of the equipment with a wall or other barrier, internal
temperature rises excessively, so it can cause fire. Please install the equipment in an
environment where heat can scatter easily.

* Install the equipment safely

Please install the equipment safely as instructed in the user’s manual. When the
equipment is not installed as instructed, it may fall down and can be damaged during
operation.
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* Please make it sure that surface temperature does not exceed 50°C.

When X-ray source is in large spot mode, it can stop if the surface temperature goes
over 50°C.

* Always stop the emission of X-ray before you open X-ray cabinet.

In case interlock doesn’t work properly, press X-ray OFF button to stop X-ray
emission and then open the door of the cabinet.

* To activate two Interlock switches in the cabinet, use both circuits of Interlock-1
and Interlock-2.

Please get two Interlock switches ready at the cabinet door to prevent X-ray
exposure when Interlock doesn’t work. Connect one switch to Interlock-1 and the
other to Interlock-2.
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Cautions for Network Installation

* X-ray inspection system is based on PC.

To control items, PC has to remain at the best condition all the time.
go| a2 e

*Please comply with the Cautions in using additional networking functions
1. Install as instructed in and trained by the user’s manual.

2. Unauthorized person must not install networking at his/her discretion.

3. Do not install or delete program at discretion.
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4. The source of virus, malicious code and/or adware must be blocked.
5. Do not run/alter/delete installed operational program at discretion.

considerable cost and time for after sales service.
1. Period of after sales service: a week at minimum
2. Cost of after sales service: to be separately quoted

* In case PC has a trouble while using networking functions, it will take
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2.1 General Safety Symbols

It is very necessary to know basic safety symbols and rules to handle the system safely, without
troubles.

The entire components of the system are designed in accordance with Safety 1 Class Clause of IEC
(International Electrotechnical Commission) Release 348 as well as safety requirements for electric
measurement equipment/device.

2.1.1 Systematic Measurement

Users should prepare required personal safety and protection equipment. The entire safety equipment
should be inspected at a regular interval. They should comply with everything related to X-ray
system. They should be recorded by type, manufacturing and dimension. These data should be
written in the rating plate of each factor.
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2.1.1 Safety Reduction (“2tX 2| Zia»: ot=0| OjofgrL|Ch)

In case that safe work is not ensured, stop the system and do not run it any more. And inform a
person in charge of it.

2.1.3 Must-Do

Warning X-EYE7000B should be handled only by authorized person who is trained and qualified. The
qualification should be evidenced in a written form. The authorized person should be able to sense danger
or risk while conducting calibration, maintenance of the equipment.

It is essential for users and service staffs to observe and implement the safety provisions and rules
described in the user’s manual to run the system safely and correctly.

2.1.4 Electrical Safety
Only he or she who has maintaining and repairing capability can remove the system cover and high
voltage cable from X-ray tube and high voltage generator, respectively.
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2.1.5 Safety Device

Caution Caution: Purchaser is obliged to use the equipment in accordance with legitimate regulations.
Users should not run the system at the state of technical defect.
Safety devices should not be bypassed, removed or/and altered.
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2.1.7 Radiation Shielding

Caution In case the system has a problem after the high-voltage switch turns on, it radiates X-ray.

This system must be operated by only a skillful person.

A safety key should always be kept in place to prevent accidental switch up of the system.

The system owner should abide by and be responsible for legal requirements when installing and using it.
It is prohibited to run the system with technical defect.

Safety devices should not be bypassed, removed or/and altered.

Radiation shielding should be monitored and managed by a certified person.
X-EYE7000B System is manufactured in accordance with ISO9001 Quality Standard.
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Warning All the parts (e.g. X-Ray Controller, External Pushdown Button, PC connected to Generator) should be
installed outside X-ray area. It is strictly prohibited to switch on X-ray in X-ray room or inside the
cabinet.

For radiation shielding room or cabin, it is proper to install electronic environment door interlocking.
Prior linkage can be positively thought for door locking. Connected interlocking magnet can be unlocked
only after preheating time (radiation shielding) elapses.
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Warning

Capacitor is used for the high-voltage DC of X-ray equipment. After high-voltage switches off, the
electric charge in the inside of the capacitor and of the high-voltage cable remains. During post heating
phase (yellow warning lamp), this electric charge is lost to the measurement of tube current and

resistance. When normal, the duration of the phrase is so short that it couldn’t be noticed (0.2 — 0.3
seconds).

Exceptionally, when filament is cold (when electric current does not run though the tube) and the system
is switched off, post heating phrase can last up to 1 second. In case filament has defect, it will discharge
as capacitor measures resistance. In this case, the phase can last up to 4 seconds.

During post heating phase, all of the warning lamps keep turning on and it is still interlocked.
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(1) Control unit

2.1.8 Safety and Warning Device

(1) Control Unit
k!
e s
Key Switch 3 JHX] | X0 AsLICH

1- HE off
2- Main On (Program Jts < xl)

3- ¥-ray On enable

¥—ray On(SW)

HEE =234 =& S5S0| X0, Key Switch 21 #{%|3} 3
of #{ %0l 2Aoiok FS0] BLICH

(POTENTIOMETER)

X-ray Off(SW) HEE 27 He RS 50| HXH, s HEX X-ray &
E H& 4+ 2such
SAFETY(IND) =4 |NDICATOR 2/LICH SATETY INTERLOCK It COCLER
INTERLOCK 0| 255 EE L SLICH
kv CONTROL HESE $ESE TEE O MESELICH
(POTENTIOMETER)
mA CONTROL BERE L2502 THY O ASELICH

AUTO WATT(ND) | %-RAY TUBE o FOCUS &eidl met siZ@dtset &=
(POWER)Ofl 23| & & 3 &l gto] T SELICH
AEE 640W, HEE © 3000W
Items Explanation
o Azt It can be positioned at 3 locations.
1- Power Off
2- Main On (located to enable the program)
3- E-ray On enable
Q0] A2k When pushed, green lamp turns on and it can start to run only when key switch is positioned at
location 3.
0] A2k When pushed, red lamp turns on. You can stop X-ray radiation at any time.
Q0] A2k It is green indicator. It indicates that Interlock and cooler Interlock have been made.
0o Azt It is used to control tube voltage.
0o Azt It is used to control tube current.
o o
o Azt It controls tube current and voltage according to tolerable power depending on the focus status

of X-ray.

Narrow focus: 640W /  Wide focus: 3000W
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OXX D MANUAL PROGRAMMES

00Z - MANUAL RADIOGRAPHIC (KV, mA & TIME)
004 : MANUAL, FLUORP (Kv & maA)
006 © MANUAL, AUTO WATT (KV & TIME)

007 : MANUAL, FLUORO, AUTO WATT  (KV ONLY)

=

100 : WARM UP PROGRAMMES

800: 8¢l B

[ Fig 2.2.8 CONTROL UNIT |

Q0] A2k The indicator lamp turns on when you program it to operate X-ray tube manually by using
controller, not control computer.

o Azt It indicates the case where you set it to use photofluorography.
o Azt It indicates that manual warm-up is necessary.

o o

0o Azt It indicates that narrow focusing has been successfully set up.
0o Azt It is used to set Controller in a mode you want.

o o

Position Key Switch at location 2.

Press “Set” button of Control Panel.

Enter program mode that you want using numeric keypad.
Press “Enter” button.

Position Key Switch at location 3.
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800: Communication Mode

[Figure 2.2.8 Control Unit
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[ Fig 2.2.8-3 Emergency 2% %]
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(2) Emergency Switch on Panel Section
RERTE:

[Figure 2.2.8-3 Emergency Switch

‘ Emergency Switch In emergency, push the emergency button to shut off all power.
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[ Fig 2.2.84 Xray ON]
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(3) X-Ray on Indication Lamp
[Figure 2, 2, 8-4 X-ray On]

‘ X-ray On | When the lighting lamp breaks down, X-ray power is shut off.

2.1.9 Structural Alternation

Any structural alternation or expansion is prohibited unless approved by SEC Co. Ltd. Parts with
defect should be replaced immediately.

Nothing but genuine parts or supplies must be used.

In case that outsourced parts are used, it can’t be guaranteed that they are resistant to load or/and
satisfy safety requirements.
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Copy Right
SEC Co. Ltd. is the owner of the copyright and all rights related to it belongs to SEC Co. Ltd.
When necessary to receive data for hardware provided by SEC Co. Ltd, a consumer can’t transfer
his/her right to use and save software to the third persons. Consumers are not exclusive and to
acquire a limited license.
To protect data industry, any software and hardware components, other than software offered or
duplicated by SEC Co. Ltd, provided to alter should be approved by SEC main office in a written
form for shipping out.
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Guarantee Policy and Agreement

General sales and delivery conditions are applied to the agreement with SEC Co. Ltd. A purchaser
signs on a contract and encounters these terms.
Claims covered by the guarantee policy and claims that arises by the following reasons can’t bind
SEC Co. Ltd.
- Abnormal operation
- Improper installation, commissioning, operation, maintenance and repair
- Use of the product with defect or not properly installed, or without wearing protective gears
- Beach of the instruction of this user’s manual in moving, storing, installing, consigning, operating,
maintaining or repairing
- Unauthorized or unapproved structural alternation (reconfiguration) of the product
- Unauthorized or unapproved alternation of the product (structural alternation can lead to the
damage to radiation protection
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- Inappropriate or insufficient dressing

-Inappropriate repair

- Disasters and force majeure

- SEC Co. Ltd. is not responsible for any damages that arise from the ignorance and/or negligence of
the usage of this product.

Warning Any damages caused by alternation or modification of the product without approval from
SEC Co. Ltd., both before and after installation, are subject to Conformity Declaration.
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2.4 Maintenance and Repair

Regarding all the technical aspects of a machine, the equipment should be inspected for right
operation, maintenance and service. This preventive measurement can maintain the reliability and

safety of proper operation of the product.

In case a user wants to replace a component of the product, he or she has to use genuine part only.

SEC Co. Ltd. guarantees the technical safety of the product only under the condition that an authorized
person is dispatched to provide maintenance, repair and alternation.

Internal Inspection and Test

The owner of the equipment can carry out internal inspection on the system according to the chart
only when it is obvious there is defect in the system. In case malfunction occurs in the system while
in normal operation, switch off the system and connect a service manager. In this case, the system
should run again only after the defect has been perfected repaired.

Operation at the state of defect can increase risk to safety.
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Inspection Items

No. Item Inspection Interval
1 Control component (power source, switch, monitor, PC) Daily
2 Safety-related parts (door interlock, limit switch) Daily
3 Functional component (functional realization as instructed in the manual or training) Daily
4 Damage to the surface of the equipment (door, panel, lead glass, shielding cabinet, Daily
caster)
5 Internal connection lines Weekly
6 Internal device components Weekly
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2.5 Cleaning

Warning Please turn off power for all the main supplies.

Be careful not to let water or liquid percolate inside the equipment. In particular, circuits and
components must be prevented from corrosion during electric installation.

Apply only soup water to plastic surface.

Apply only wet rug cloth or soft cleaning agent to painted parts and aluminum surface.

Remove water by rubbing with woolen fabric.

Do not use any etching, soluble, grinding or high-alcohol cleaner or polisher.

Otherwise, it makes it dull surface or cracks it.
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2.6 Disposal

Any radiation-generating equipment or facility has to be disposed of in accordance with legitimate
procedure by Atomic Energy Act. Therefore, when X-ray generating device or equipment needs
disposing of due to defect or expiration of use period, contact us (SEC Co. Ltd.)
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2.7 Functional Danger and Caution by Equipment Section

1) Grounding Wiring

For the safety of the system, it is very necessary to attach external ground terminal to earth bus bar
adhering inside the equipment. See Chapter 3 (Installation instruction) for the location and
connection method of ground bus bar terminal.

‘ Warning | IN case the system is not grounded, it can cause injury or death due to electric shock.
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2) Short Circuit
Short circuit over tolerance (30mA) is very dangerous. This equipment is installed with ELCB (Earth
leakage circuit breaker).

Warning In case ELCB doesn’t properly work, it it can cause injury or death due to electric shock.
Therefore, check if it works normally all the time.

3. Handling of Beryllium

Beryllium, which is a dangerous substance for human body, is on the focusing area of the tube
section. Be careful not to contract it. In case human body contacts it, cleanse it off with clean water
immediately.

‘ Warning | When lead is used to shield radiation during warming up, be careful not to touch it.




4) AL HE
DA ZHEINE AMES & E=2 UE M JH0 |2otelAl2.

«ZHHSEO0ILE ZHIS O 210t 2AIESE XHHE (Y §a91 8)
»ShALS S Ex e oldl Atolol Hes Hels = g 2

P00 AL OE EH= Al2tEs 258 A

& - X-RAY INSPECTION SYSTEM 2 ¥ HIJIT] = 42 ZielstH
8 di.AdZe A== 4 etEdel &5 SH 9 glXlet Yatdol of
Bt ptETIAI2E RelEl FAI2] HI=LICH

4) Danger of Radiation

When using an X-ray generating device, pay attention to 3 cautions.

* Block radiation with a shielding wall or material (lead is effective)
* Keep a due distance between X-ray generating device and human body
* Reduce the exposing time of radiation to human body

Warning X-Ray Inspection System is designed and manufactured in consideration of those 3
dangerous incidents. Therefore, the equipment is free of safety risk but keep the possible
dangers in mind as safety knowledge.
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5) Electric Danger

X-Ray Inspection System uses 220VAC and 50/60Hz. Do not perform wiring work as long as power
supplies.

‘ Warning Electric shock can cause injury or death.
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2.8 Lighting
Due to its nature, a work with X-Ray Inspection System is provided with lighting inside the main
frame.

2.9 Technical Training

It is necessary to get familiar with the system. Contact us (SEC Co. Ltd.) for education/training.
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* Safety Instruction (Appendix)
Lead Glass Specification

1. About Lead Glass
Radiation shielding glass is used in medical and industrial sector to block radiation sources such as

X-ray and Gamma-ray. “@7 ZOFOAE HA| 2R HHES MSELCEP2 S2oHA|

pe Baen
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2. Characteristics of Lead Glass

1) Shielding Effect

Lead glass is highly dense with lead. The shielding effect of this material is based on oxidizing heave
metals, which take 70% of the total weight. The content of lead oxide in lead glass is more than 65%
and its density is 5.05grs/cm at least. As a result, it guarantees safety from radiation even though it is
thin glass.
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2) Transparency

The refraction index of lead glass is 1.79. However it is very transparent in spite of its high refracting.
Its penetration ratio is 85% at 500 to 600mm which is the wavelength area that human bare eye can
see the best.
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35-5.0 1.0-1.1 1200%600
5.0-6.5 15-16 1500x1000
7.0-85 21-22 2000%1000
8.5-10.0 25-27 2000%1000
10.5~11.5 30-32 2000%950

11.5~13.0 3.4~3.7 2000x950
16.0~18.0 47-51 1400x800

20.0-22.0 59-6.4 1400%800
26.0-29.0 7.7-83 1400%800
33.0-30.0 9.7-106 1000%800

3. Classification of Lead Glass
1) Classification by Lead Content and Size

Glass Thickness Lead Contents (mm Pb) Maximum Size (mm)
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HSE Fol= FHED TH =00 Mot = 280 8l
t
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2) Classification by Purpose

S=Protection

Protective glass does not lose transparency and shielding effect.

Protective glass can be applied to any fields but ones for which it is designated to see through.

BS=Penetration **0| BSO|| SiESt= 3712 /&2 & & B =& = W1 =0 & SHK|
ol e.

Seeing-through glass should meet scientific requirements. For example, it is needed for scientific
application or to collect images.

Lead glass used for the purpose of penetration should be chosen in accordance with the provisions of
Part 4, Producer DIN6841.
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3) Sheet Dimensions
You can cut it to the size you want.

4) Special Fabrication

Lead glass can be fabricated to order for special purpose.

* DISC structure, glove port drilling (hole shape), others for machine

* (Glass attaches to the both sides to improve mechanical and chemical resistance.
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4 Application of Lead Glass (RD-50)

1) Medical Field

As viewing window for special procedure room, CT room, X-ray room, Angio room, R/F room,
where radiation is expected.
2) Dental Field
As door or compartment for radiography room where dental X-ray equipment is placed.
3) Nuclear Power Field
As front sheet of glove box, radiation protection

4) LS 0k

X-RAY 2| & 20e HI HD|IFE et 22

5) &kl =0k

EE 4fao THHE Rel, ZUE B2 23 & dFale 25 3(Protector
Window) =2t 82| 21 Al2l EH|2| EBs &

6) 2|E}

CHT (VDT) FRONT PAMEL (2 FH & 22|, &F eld =4 g &)

4) SCIENCE FIELD

X-ray rotation and electron microscope

5) Industrial Field

Shielding glass and the cover sheet of monitor tube in material test lab, protective window for a lab,
baggage inspection and equipment

6) Others

CRT (VDT) Front Panel (recycled computer terminal, cardiac artificial revival room
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2. Explanation of Equipment
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2. System Outline

2-1 General Explanation

2-2 Characteristics

2-3 System Installation

2.3.1 Summary of System

2.3.2 Basic Principle of X-Ray Inspection Device
2.3.3 Key Features

2.4 Major Composition and Specification
2.4.1 System Configuration

2.4.2 System Specification

2.5 System Control

2.6 External Components and Names

2.6.1 Jig Table Section

2.6.2 Panel

2.6.3 Frame

2.6.4 Power Box Layout of Panel Section
2.6.6 PC System Configuration

2.6.7 Vision Section

2.6.8 Composition of Robot Control Section
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H-EYE7OO0BE= X-—ray shield frame , JIG , X-Y & filt robot, Rotation table,
Controllar , Watkar cooler, Generator, Motion control . Detector & Cameara,
Maonitor . PC |, Software & ProgramS2 2 FTEEMH SISLICH

2-1 General Explanation

X-EYE7000B consists of X-Ray Shield Frame, Jig, X-Y & Tilt Robot, Rotation Table, Controller,
Water Cooler, Generator, Motion Control, Detector & Camera, Monitor, PC, and Software &
Program.
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2-2 Characteristics

- Developed entirely with domestic technology.

It is a premium X-ray inspection equipment developed entirely with domestic ethnology in Korean
market where foreign equipments prevail.

- Designed ergonomically for the convenience of an operator.

- Premium inspection equipment for tests of high specifications such as R&D, magnesium, die
casting and so on (dual focus: Imm/5.5mm (640W/3000W), voltage:160kV)

- Built-in measurement program to measure acquired image dimension

- Can improve acquired images in real time and view it 100 times at maximum

- Pseudo 3D display and coloring

Edit the acquired images as you wish.
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2-3 System Installation
2.3.1 Summary of System
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This equipment uses radiolucency and imaging technology to automatically detect and rapidly
inspect defective projectiles (Mg, Al, Zn and etc.).

The current and voltage of the tube are maximum 160kVp and maximum 30mA, respectively. X-ray
tube of minimum focus Imm is used.

The components of the equipment are mainly divided into X-ray shield frame, X-Y robot, operating
panel and X-ray control unit.
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2.3.2 Basic Principle of X-Ray Inspection Device

1. The Characteristics of X-Ray

At first found by Roentgen in 1895, X-ray is also called Roentgen rays. X-ray is an electromagnetic
wave emitted when the energy of electrons surrounding a nucleus changes.

When speedy electrons smash into iron, copper or tungsten, x-ray occurs.

X-ray has relatively longer wavelength and weaker penetration than Gamma ray, but it has the same
property and impact on a matter. With its penetration power, it is used to diagnose tuberculosis, bone
fracture, non-destructive test for gas pipe or tap water pipe and defect test of mini precision parts. It
is also employed in an airport to inspect illegal belongings such as gun or knife. Since it can sensitize
photo film, film may be spoiled by X-ray.
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2. Generation of X-Ray

2.1 The Principle of X-Ray Generation

1) X-ray is generated by two processes: sequential X-ray by bremsstrahlung and characteristic x-ray
by impact loss (excitation, ionization)

(1) Sequential X-ray (bremsstrahlung. It is used for this equipment)

As accelerated electrons get slow down around nucleuses by coulomb forces reduces, they discharge
electromagnetic waves as much as they slow down. This phenomenon is bremsstrahlung and X-ray
discharged at that time is called bremsstrahlung ray or sequential X-ray.

12 M9 02 MA} high-speed electron / K|S E A} bremsstrahlung / M S2 A Q| 2.
The Principle of Bremsstrahlung Ray Emission
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2. Characteristic X-Ray
As accelerated charged particles interact with orbital electrons, they bring out excitation and
ionization and, as a result, the transition of orbital electrons occurs. Electromagnetic waves are
generated as much as the energy gap. The electromagnetic waves that occurs at that time are called
characteristic X-ray, which is unique to a target matter.
X-ray occurs when electrons smash into a matter and their speed suddenly reduces. The basic
conditions of X-ray generation are as follows.
First, electromagnetic waves occur.
Second, generated electrons accelerate in high speed.
Third, accelerated electrons have a target to hit.

a8 4% £ X-M: Characteristic X-Ray
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In other words, the occurrence of X-ray requires a source to generate electrons. Then electrons need
accelerating after generated (the energy of electrons depends on their speed — high energy by
accelerated electrons and vice versa -, so it is necessary to accelerate electrons.) And when there is no
target that the accelerated electrons hit, there is no interaction with a matter to generate X-ray. When
there is a target, high-speed electrons collide and interact with the atoms of target matter to discharge
X-ray.
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2.2 The Structure and Working Mechanism of X-Ray Source

The structure of X-ray source is made of cathode and anode. Cathode consists of filament and
focusing cup while anode has target.
The working principle of X-ray source is that as the filament of cathode is heated by current,
electrons are formed. They are more discharged and move to anode as the temperature of the
filament goes up.
At that time, apply voltage to both cathode and anode to accelerate the moving speed of electrons.
Such high-speed electrons smash into the target of anode and as a result X-ray with short wavelength
and high penetration power is generated.
In this process, the current flow of anode is called tube current and measured in mille-amperage
(mA). As mA increases, the amount of electron releases increases, which determines ‘radiation
quantity’ that indicates the intensity of radiation. Also, the voltage of anode is measured in Kilo
voltage (kV). As kV increases, the speed of electrons increases, which determines the energy of
electrons or ‘radiation quantity’.
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3. X-Ray Generator

In general, X-ray equipments employed for industrial use are classified by voltage ratio, which
indicates energy or penetration strength. Voltage ratios range from 80kVhe or below to 450kV and
several MeV can be used for special purpose.

The tube voltage of this equipment is 160k V.

X-ray generator should be properly chosen for use condition, purpose and special property. In
general, it is chosen by the following conditions.

- Usage of X-ray generator and test criteria

- Property, shape and of thickness of test object

- X-ray penetration power (kV): radiation quality

-Effective radiation strength (mA): radiation quality

-Frequency of use

- Utilization of equipment
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3.1 X-Ray Tube
X-ray tube is where X-ray is generated in X-ray generator.
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4. Method to Read Radiation

The methods to read radiation in radiation inspection are as follows.

1) Film: inspection method to use the sensitizing property of X-ray on film. Although this method
has the best resolution, it takes much time until reading (film development and so on), so it is not
economically efficient in case of many objects to be inspected (specimen).

2) Imaging system : image intensifier tube (2 &ZH2)E 0S50 monitorE
S5l ZA A2 BRE & 4+ gL fiml 28 BS2rie O W
SO EoiTls Az doU SH0d 25 4+ I oo di2AA f2E
LICE. =JIHIE0| S0l == =E0l 2=t SAE0| M2 = fim=2Ck ZH
0| 4 ELICH

3) fluorescent screen : fluorescent screen® XH0| 2D &
Cl OI8 3H2t2 =0 monitor® S5l ZAF aAlZ B5
&=t L0t Hel ASEE W EELICHL

2) Imaging System: This method uses image intensifier tube to inspect radiation in real time through
a monitor. Its resolution is a bit lower than film reading method, but it can inspect radiation on spot
and advantageous for a lot of inspection. Although it has high initial cost, it can be more economic
than film method in case of many objects to be inspected(specimen).

3) Fluorescent Screen: Fluorescent screen turns into fluorescent color when contacted with X-ray.
The color is photographed and used to read radiation in real time on a monitor. However, it is rarely

used because of low resolution.
E. Image Intensifier (= H{2)
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5. Image Intensifier
Image intensifier converts invisible X-ray into invisible light. X-ray that penetrates a specimen
collides with Caesium iodide (Csl) fluorescent input screen vapor-deposited at the rare of the
aluminum carrier of evacuated tube.
CslI crystal emits photons along with relatively short wavelength. In other words, X-ray is changed
into invisible light. The photons discharges a great deal of electrons in proportion that cathode of
fluorescent input screen reacts to light intensity.
Electrons discharged in the electrical field between small output screen and photon cathode are
accelerated and converged through electronic lens, which is intensely assigned.

Going through such plasticity (7t2~%3) and electrical-optical linear image reduction, electrons make

images seen more vividly on fluorescent input screen.
The basic lens penetrates light in parallel line on the output screen, which makes it easy to adjust a
camera (focal side is limitless).
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The TV camera is equipped with CCD image sensor. The camera output signal is 625 lines of CCIR
standard and field frequency of 60Hz. The camera has 75 @ BNC-connection.

6. Inspection Principle of Specimen

1) Composition of Inspection Equipment

- A set of X-ray generator

- At table for specimen

-X-ray detector (FPD: Flat Panel Detector)
-Monitor

-Shielding cabinet

-PC

-Pinter
-Driver software and image processing software
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2) Testing Method

- Fix a specimen to test on the table.

-Apply power to X-ray generator installed inside the shielding cabinet and ray X-ray.

- X-ray rayed from the generator penetrates the specimen and go through image intensifier to a
camera. Images are obtained.

- Certain images obtained in the camera are displayed on a monitor by frame grabber of PC.

- Read the characteristics and defects of the specimen through the images displayed on the monitor.
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1. Image Enhancemsnt
—fwaragingl 1008]) . Brightness. Contrast. Inverss, Sharpness, Coloring
2. Histogram / Profile
3. Pasudo color
4. 30D display
5. Image Tiling
6. Embossingl= 3 Hel)
7. 2HEH23 8
g 50 FE HA=H(1odEE)
8. Measuring Function
10. Macro Function
11. Image Database & Printing
12. Aeal-time image Enhancement
13. Bpatial Filtering: Edge enhancement, smoothing and other filters
14. Digital Zooming: Max. =x480 enlargemesant
15. Automatic saving: Max. 5589 images (automatically numberad)
16. 2 User level (operator, administrator, sac)
17. Position teaching and reply}
18. Visual error Measaging
18, 2 EH: @2 F2, A 712 ME 0|&E(Ssrial HO.), A 0|017]. 284
(= PR3], 28 BA F(IE 0888 35, +30s)

2.3.3 Key Characteristics
< Program Features>
o=t 3oz FULICL
1. —Averaging (100 times)
6. Embossing (shading treatment)
7. Binarization (threshold)
8. Selection of split screens (1 or 4 splits)
19. Work statistics: good/bad information, serial No. of test institute, tested images, information
search (index retaining and search), work display (file name good/bad information, editable)
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& 2 (Mg Al Zn etc)
0 T ¢ 600 * 900mm
Max.50kg (jigZ &)
Sensitivity) : 5% less than (At Al 100mm)
m(TZ: Al. Tube to Detector: 700mm)

SRRy

ray shield Box and others

- Dimension: 1998(W) x 1870(D) x 1930(H)
- Weight: 4500kg

- Externally leaking does: 10uSv/h or less

<The Characteristics of the Equipment>
1. Specimen: projectiles (Mg, Al, Zn, etc)

2. The size of specimen: maximum diameter ® 600%900mm
3. The maximum weight of specimen: Max. 50kg (including jig)
4. o E=Z
5. Specimen penetration power: 75mm (material: Al, tube to detector: 700mm)
6. B0l &
7. X-ray tube: easy to maintain and repair
- Since it is sealed type, it hardly needs maintenance and repair.
8. Simple and easy control with a joystick
9. Since it has a function of rotate tilt, specimen can be viewed and observed in every angle, even the
part X-ray does not penetrate.
10. Error 20HE AMETI &H 2ME = IS 3P Displayft ! Errorli ES
JI® S0 2o WO 2R 4+ YCE ®
11. X-ray tubs unitll] = tube@ 2L HEE ) BHE2H =2 + AUsLICL
12, ¥—ray tubs unit warm-up2 TI=E 22 HE o ZAHNMH FEHELICH
13. 832 interlock 823} 8= 2EEHE ST ELIC
11. 8728 22 2EJ} X-ray tubse=] W8 W HE@ EEELICH
12. Intsrface port™ computer control@® CHOISt SRILICEH
13. SEAERA SXH S EAZ X-raydl SE HI Fslic
14. & 5%2| manipulator 24 — 2AIHY 2E 80|
(Stroke X&E-E50mm , Y& —650mm , Z&-900mmimanual) . rotation—360°x n ,
tilt-+45°)
15. HE A 82
-HEZ A 2FE JG UE - HE 230 =2H
2= A JlE 28 - veid, 22, Solder ballE
16. H& GIOIE 298 mmEdl Ot
-E& HS COHE pixel HFHE BAGIL 2 dHl&= TS calibrationd] &0
210, mm BIJ} JpsE
10. Errors are displayed on the screen in a way a user can easily notice. It also records errors and
track down the cause of error.
11. It is easy and fast to control the tube voltage and current of X-ray tube unit.
12. Warm-up for X-ray tube unit is carried out automatically and in optimal conditions.
13. Built-in interlock circuit ensures safe operation.
11. Installed protection circuit modulates excessive voltage and current of X-ray tube unit.
12. Interface port is to control computer.
13. Radiation does not occur even in sudden problem in grounding.
14. Manipulators with total 5 axes — Easy to observe testing areas
(stroke X-axis: 650mm, Y-axis: 650mm, Z-axis: 900mm (manual), rotation: 360°x n, tilt: +-45°
15. Specialized in product inspection
- Built in with fixable jig for product test: easy to fix a product
Reinforce soldering test function: void, lead amount, solder ball and etc.
16. Possible to use ‘mm’ as measurement data unit
In general, measurement data are displayed in pixel. But this equipment has auto calibration function
and display measured data in mm.
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2.4.1 System Configuration

I

X—RAY Controller Key

X-RAY 22§

X—RAY TUBE

MAIN PC
(Pentium 1V)

POWER BOX

X—RAY Detector

Vision Camera

Printer X-RAY ntgt g2l
Monitor Safety Switch
Control Box oM I A
MAIN POWER KEY >
JOYSTICK & MOUSE ROTATE TILTE UNIT
& KEYBOARD szs
3SkE=
SH2 0 o
= .
A 115 X-ray warning lamp
K 72l shielding lead glass
oL |: safety sign/symbol
i
o

on
>

o2t

[Fig 24.1. F4E]
[Figure 2.4.1 Configuration Diagram]

: fluorescent light

X,Y,Z Axis Robot




74 €2

Bl AL 22 GRES RO

2E N2 HolE

olel HoidlPc)

gut
FEud.

/s ==

A2g 2H Zae 2EE

o, &8 Moun

24 Hoial XY, Rotate, Tilt 422 EIO{&LICH

SERVO DRIVE X, ¥, Rotate, Tilt 422 JHSRLICH

FRAME GRABER | #4f = g4 OIDIUE RESUC

Component

Explanation

Main Controller

Controls most of the system of the equipment.
Manages and saves all of the system data

Input/output Port Controls 32 port input and output
Motion Controller Controls 4 axes (X, Y, rotate, tilt)
g2 9e Drives 4 axes (X, Y, rotate, tilt)
g2 9= Saves acquired images
VISION X-rayE HEOIH JIAFEE et SHiae g9aE #
CAMERA &r8rLICEH
X—RAY =0 207 2 X-reydE E + 2= HS=E S=EELU
DETECTOR Ct
ZEE HEE Sciscs 2224 X Y. ROTATION 222 T}
A I
TeeEssar =20 S=o0IN BIY + YSUITH
A-rayddE wHsie EHIEMH Focus sizedt 1mmO| O
X—RAY : 2 K EERE : R
TUBE tableZ JITMESE MO O S0TH E=HE EHIT
Sag = ol EHAY TILTRE 0FD AsLICH
ot T = a8 Ho 2 A= =
JOYETICK Robot .%bh&: ?g??_ _J:_EDJD}fstn::k= MESHH Xy
% MOUSE 2F, Rotation 360°, Tilk £45°2 E=0|H £LICH
' (ZLIE 0 ZAE JOGE MEBHZ Jls)
Ul 4 29 AA2E My, MODEL HEE wist 9], 2
MOMNITOR SCREEN = 4% gt =2 DABLUC

g2 9= Converts X-ray to photograph the images of image intensifier that converts visible rays.

g2 9e Intensifies X-ray to convert into visible ray.

g2 9e It is where a specimen is placed on to observe. It moves with X-, Y- and rotation axes while
photographing.

o: [Tl It is a device that generates X-ray. Its focus size is Imm. When it gets close to the table, focus get
narrower and can penetrate an object. It consists of image intensifier and tilt axis.

g2 9= It drives the robot table. With a joystick, it can move the table in X and Y direction, rotates it at
360 degree, tilt it at +-45 degree.
(You can use the jog displayed in the monitor)

g2 9= It displays the overall system menus of the equipment, position to change model and various set
values.
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2.4.2 System Specification

Table 2-4-1 System Specification

Function Criterion for Judging Measured Value and
Remark
Specimen Content Castings and various welding structures
Size AL |%
Appearance Safety Device Emergency stop switch and logic interlock

And Structure

Device Composition

In compliance with approved drawing

Painting Color

A2 8%

Device Appearance

No stain, damage and deformations

Moving And Fixing Of
Device

Movable caster and fixable foot

Installation Area 22 ofx|
Work Plane Height 2z ofx|
—APPROX. 4500kg
—Max. 50kg
-PC MK
—SeaB (B @)
—Joystick W Switch
—AC220(V) 50/60Hz
sam —HH& &FH. 2. W& ZHZH. | EN60204RE
= 29| SEQ FEH A8 3
—HOIE HEI UL BAY | S
T P
Tube voltag: Max. 160KV
p—
Max.power 640W/3000W
Giumitric enlargement Zite T
ipgesarance Equipment Weight 2z ofx|
nd Structure - NS,
Base Load (including jig) 22 ofx|
Controlling Method By PC
Noise 59dB (average)
Operation Method 2z ofx|
Power Source Power Supply 22 ofx|
Electric Wiring Wiring condition, fixation status, wiring, | In accomplice with
compression status, proper use of parts EN60204 Provision
Cable numbers should match with the circuit | In accomplice with the
diagram drawing
X-RayTube | 92 Qx| AL 8% AL 8%
a4g 8x 4L 8x
a4g 8x 4L 8X
a4g 8x AL 84X
242 8% AL 8%
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Enlargsment ratic on the

6 » to 20x
moniter
Aging (Preheating) Automatic

Extarnally lsaking dose

=10pSv/h or lass

{Servo motor)

\Z . Rotation , Tilt)

Stroke on X axis 650mm
Stroke on Y axis 650mm
Table Robot
Stroke on Z axis Q00mm
Rotation n X 360°
Tt Max. +45
Image intensifisr ginch / Tinch [ Sinch

18inch (LGD)

Centrel i ntsl Pentium IV processor
Computer -
08 Windows 2000 pro.
Printer nk jet Color printsr
D5 282 9x|
T =T
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Image
anahyais

Utility
program

Software and

Image processing [utility

1.&AZ 8y B8 ME Js

— Histogram lewvsling

— Averaging

— Brightneas

— Contrast

— Inverss

— Sharpness (Edge snhancemeant)
— Smoothing.

-ROI &3 Jl=s
2ZEE H=E U HA B s

4. ®= = H= J|=, Pasude 37
# Diplay , Pssudo Coloring)
A2 COFE8 Zooming(Max. =20
)

4. Imape data base J|=

5.Macro functions

(A2 "8 HE J=s R

&.lmagse Intagration

7 Misual error Measaging

g 2= HA #HI Teaching % TS
o= s

g.lmage HE % Printingll=

Function

Criterion for Judging

Measured Value
and Remark

o

Ao
0
>

o
Bl
30

1. Function of Real-Time Improvement of Image Quality

ol O

- ROI setting

2. function of precise measurement and inspection
support

(Function to measure distance, area and so on. Pseudo
3D display, Pseudo coloring)

3. Real-time digital zooming (Max. x 20 times)

4. Image databasing

5. macro functions

(real-time image improvement)

6. A= X

7. |2 X

8. Function to teacher repetitive testing location and
move automatically
9. Function to save images and print them




2.5 System H|of

MAIN PC :|

2.5 System Control
J g We 8x

T W

Vislon Camera X-FRay Delector Toshlba 150kV Tube Coolar

Shield Cokinet (Pk 8mm, SCP 3mm>
[Fig2-5 Al=F AE]

Z1S: warning lamp, X-ray @f MF/ ™Y X-ray value current/voltage, X-ray OnA| &
cC

KFEE: power off in X-ray On, X-ray OffA| T2 @17} power on in X-ray Off

[Figure 2-5 System Control Drawing]
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2.6.1JIGTABLE &

T AFIS
MOTOR
-

[ Fig 2.8.1 TABLE S = ]

2.6 External Components and Names
2.6.1 Jig Table Section

28 #= W& =74

[Figure 2.6.1 Drawing of Table in Equal Angles

G TABLE
ROTATION




2.6.2 PANEL

LCD MONITOR
[] ' 7 AXIS JOG
[T MAIN POWER KEY
_K—RAY KEY
EMERGENCY SWITCH
':._ - - ‘:1 N ——
A afa pEa 3
T | D
L woewm ] e
i~ | %
L BeE
[ l | =R == S m e -
J l FUNCTION BUTTON
- | ROTATION /TILT JOG

XY AXIS JOG

[ Fig 2.6.2 PANEL ]

2.6.2 Panel
13 942 g |x

[Figure 2.6.2 Panel]



2.6.3 FRAME

Fb
GLASS

A

2.6.3 Frame
az 82 8 9x|

X-ray -d1&: X-ray warming lamp

BEAM SENSOR

: INTER LOCK
COMTROL PC

[ Fig 2.6.3 FRAME ]

a3

o

2 g 8%

[Figure 2.6.3 Frame]



2.6.4 PANEL 5 POWER BOX ti{ x| =

2.6.4 Power Box Layout of Panel Section

1y A= Y8 £

o



<Power Box Configuration of Main Frame>

TdEL:

2 & A

Servo Dniver

CSMT-06BB-1EA
CSMD-10BAZ1EA
CSMD-08BA-LEA
CSMT-08BB-1EA

XY Table Robot, Rotate, Tilt 7S

Door Drive Door® 7S FBLD120CW
MMC Servo Driver Controller =
FC, Monitor, Camera, Motor, Servo Drive, | __ 10000, 10
=z 2 2Fan, System FPower SupplyS0 220v E;iﬁs_:}';?_ 10%
HEE =W =¢ ol
pion ACHZS JOHOE =ist BSo0iCh R R
Reley NEA, PowerHIHE i
Component Function Specification
A2 |8 SX| Drives X, Y Table Robot Rotate, Tilt e e |X

A= L8 9X| Drives door section HE HE 7X
HE HE }X HE 8 FX HE 8 FX
Input Power Applies 200v power to PC, Monitor, camera, Motor, Servo Driver, | 22 L} SX|
Ventilation Fan, System Power, Supply
Qe L2 x| Controls I/0 control of AC power. Qe L2 oFx|
Controls sequence and power.
SMPS ACHRE H&gi) Hgst DCEHEE == | -8b086
RO . . -BEMS3F
CF T8 I 18 2 BE58 ; =
T 20A.15A,30A.10A
MC1,2 S8 power HOS -GMC 8b, 6b
Safety : 2 s : g
i Door Locking HIHE Relay & Timer -ESM-BASNL
Relav
I/O Link Digital /02| 2 E=t S IHOICEH TG-1HZ205
Ioize : . 5 : MNFR-210TS
: old EHESO NoizeE IEHCH
Filterl,2 B - NFZ-40805G
Control :
OISt | 1IG2 motorE ControlBCE. SSP-2
Pack
2= g2 9F| Converts AC power and supply necessary DC power. Qe L2 ox|
o= L2 9X| Protects the circuits of key control devices. Qe L2 ox|
AR g 9X| Controls large power. HE HE 7X
e e 29X It is relay and timer to control door locking. e 2 ox|
AR L2 X Terminal module of digital I/O HE 8 FX
A= 8 9X| Shuts off the noise of input power section. HE e =X
A= L8 9X| Controls the motor in Jig section. A HE 7X




266 PCA|AE T4

M ORI TOR

SCREEN

II MMC OUTI

lm' m'
El (P VGA ]
usnz LI_-SI1

IFCUSAT  PAMEL USB1E

LIsAT2

[Fig 266 ~=9 741

2.6.6 PC System Configuration
18 Y2 We §X

[Figure 2.6.6 System Configuration]



Table 268.7 Al T4

T4 Ell = At g
#H MAE2E Hsl=s HOST Sg 8 =
Ct. - CPU: Pentium IV
MAIIT PC -. O/S: Windows 2000 Processor
=25 - EHHD ZFDCIS Hat — RAM: BOOM
-. A~¥ I/O Control - HDD: 2 40GHz
—. Robot Motion Control
Main Z2LIH SHEW= U 2% 286 & | x 4
SUE oo aw wgs maso g e
Mouse & : = - Mouse: SAMSUNG
AlA" 2Hg FAE O olSetCl
Kevhoard | 2 JAN M o8t - Keyboard: 101Key
COM1 H-ray control unitdd &4&8HCEH
s FC U =20 25l AMEGHH,
]'3;::; Cameralfl H 285 = g4 &S E Digital | -
dataZ B&GIH PCE #HEBICH
MME PCU=E =30 Z50 AMEB6IH, =229 a
L Motion(Zt&)2 HIM3I2] |8 AMSECh
PCY LH=H Zst AIZ6iH, 2&% X gy
/O EE 22 32277 HOE £ Ak md, _O}pt“ .
HA, 26 S8 HOl 37 ol ASeC i
Component Function Specification

Main PC Frame

- Y= 18 §x|

- Controls system I/O
- Controls robot motions.

Plays a host role of controlling the entire system.

- Computes image processing algorithm

EERTERESY

Monitor Displays the running status of program such as screen of operating | 22 L{E |X|
equipment

A= 8 SX| Used in indicating system operation HE e =X

AR g oF| Communicates with X-ray control unit HE He =X

A= L8 9X| Installed in PC inner slut. HE HE 7X
Converts image from a camera into digital data and transmits it to PC.

A= L8 9X| Installed in PC inner slut. HE HE 7X
Used to control robot motions (of each axis).

A= g 9F| Installed in PC inner slut. HE e =X

Can control input/out port up to 32 points.
Used to control panel sensor and motor.




26.7VISION & 74

= [

Vislon Camera Cooder
2.6.7 Composition of Vision Section
18 Y2 Yg |
[Fig 2.6.8 VISIONAe]® F4 ]

THE A S A o

VISION JHHCHA 2= 4S8 CIXE 4= | I0TA MULTICAM

BOARD = HESHH PCUl E&8l= HEE BLC. | EASYCGRAB

CAMERA | ZAIStDT ot= H9g YaE o210 | XC-HRTD

& Lens HES2 2AM HEZEEZE =2 8LL (1024+768)

T‘,}_LR_E; H-ray 2 =7 EX150 HS-CD

Image =0 20X 8= H-rayE & + 2= % | TH9464HPHE04V
Intensifier |22 # &S0} R12
Lazer e - — LIMNE
= n| = ges xEE UHE el N

Pointer sl Tl el AZ. | [ ASER(12+82mm)

Component Function Specification
=2 e Qx| Converts signals entered camera into digital data and transmits it to PC. Q= L2 9F|
AL L2 SX| Acquires the images of the area to test as digital signal and supplies it to | 2= L} SX|

vision board.
A= L 29X X-ray generator ez HE 7X
A= 18 28X Converts invisible X-ray into visible light. 2 HE X
A= g 9F| Helps focus on the area to test. HE e =X




2.6. 8 ROBOT #|oj& &

MONITOR

MAIN PC | |
FPENTINUM IV J 1
Process

[ KEYBOWRD |

MOUSE |

Hw

[ Fig 2.6.9 ROBOT #=]& 4 ]

2.6.8 Composition of Robot Control Section
18 Y2 Ue 9

[Figure 2.6.9 Composition of Robot Control Section

THEX: 7| g A2
; PC—l =0 =26t ArEctH 222 Motion i
aHA0 | S hoistol Hah Algetn Ciotet Algx g4 | O WRM X
(MFEI Board) o HoS== Hosc Servo 4%
a HH2NE Servo Drivezts Interface& S
Interface 22 THH H=H BoardE M, 29 HMHI=
i H =8 Servo Drivell #E5t1, Robot
i lelt Sensor Servo Ol ¢S 8 Z3oleE =
g tr}
9 HH2dA sSE 23 9ot A 2EE
i B ZEHAMII ¥Het CommandE ZHAIF| 1, Feed CSMT
; Back® Encoder SignalE &9 HH2| M #E CSMD

o= ous

BHCL.

Eobot Body

XY Tilt, Rotate Axi=E T HEH Z2AF BEE £
Hol Xd 2dET|e S o, JtHEe £27

HIZ AN EE 0SS A B
Component Function Specification

MEI Board Installed inside OC. Install inside PC
Used to control robot motions. Servo 4 axes
Provides various user functions and control modes.

A= e oF| Developed by this company as a board to aims to interface between MEI | 22 Lf& 8X|
board and Servo drive.
Delivers the control signals of MEI board to Servo drive.
Relays the signals of Robot Limit, Sensor and Servo On.

=2 e Qx| Receives signals from MEI board and gives command to run an actual | 22 Lf8 |X|
motor.
Delivers feedback encoder signals to MEI board.

Qe L2 SXx| Consists of X, Y, Tilt and Rotate Axis. Qe L2 ox|

Loads specimen and moves it to the image intensifier of X-ray generator and
the position where a camera is installed.
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3. Explanation of Installation



2 BE eciEglnl Z8FSF X-BAY inspection System® AEDHI] 8
JiEEel gdx 220 i@ 2%8-H0 AUsLC. 2 AAEE oEGD 38EH
X33 At 83 20 2EA 2 rEE #FH0 810 FAI giEUO

AAES EXE= O 25 240 ek &Ml FEAZ2.

3. Explanation of Installation
This section explains the basic installation methods to use X-Ray Inspection System efficiently and
safely. Please read the user’s manual thoroughly to install the system safely and correctly.

Correct installation and inspection is very important to maintain the system to be free of error for a
long time.
Install the system in accordance with the following procedures.

3415 s o
31EF 9 g .
32E3 A4
33413 3 Eeiabal 59
34413 B Y B 2T o
3.4.1 487 I
342 B 44 o
348 492 .
%5 AR A o
3.6.1 A 43 =
3.6.237 44 -
363 AW A o=
3643 F H3 A4 -
3.6.1 Kray 74 4% 54 f2% &o

3. Installation

3.1. Packing and Transportation

3.2 Unpacking

3.3 Preparations before Installation

3.4 Installation Space and Environmental Requirements
3.4.1 Installation

3.4.2 Installation of Equipment

3.4.3 Leveling Work

3.5 Installation of Electric Section

3.5.1 Power Supply

2.6.8 Ground Connection

2.5.3 Power Connection

3.6 Checklist after Installation

3.6.1 Position to Measure Radiation Leakage
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H-AAY inmpsction Symtem @ WEIE FEE HFT IUIH B 0N JEE RI

oo BE2E BIEA EF @ IHE HMA £EHE SN0 @ULC

1) 3HS JIE TR BRI CLESN RN HA WAISMM @M Z3 &
Bl HHE ¥SH Pt R TEE WAISDOF LG

Z) AHA FeEE BUHI HEN ZE JEE & E= TAESR Ao
AL8H BN BULCH

) WESIrE FoH TEHAS UGHE BF 2 EAE WANHHD
UL

4) Air Wrao B ANESIN HA 28 NN ZHE SN DFERES
HJIL T THE S &3 LIS 00 gL

) @3 23 HETs= &5 el We ZE0EE A5k
HEZAE S0 @LC.

3.1. Packing and Transportation

In case that X-Ray Inspection System ships outdoors, it should keep clean for the nature of the
equipment. Please make it sure that the equipment is properly packed for transportation.

1) Primary packing of the equipment should be done in the clean room. Before packing, every part of
the equipment should be clean.

2) To prevent the equipment from moving, all of the equipment parts should be firmed tied up with
rope or tape.

3) In packing the equipment, it is advised to put a proper amount of desiccant along with it for
moisture-proofing.

4) Apply air wrap more than twice in packing it so air or dust can't be entered inside the packing.

5) A person in charge of shipping should choose a proper packing method for the equipment.

6) JTHIE LT EFSol= 35 B=EA| I F S22 Ho =I=6ie
P

Ty EF = = ITFE BOX DO =Ece BsE JISoHH A0 HES
Sl F&lAl=2.

B) EFE BOX HHH HSF=21=2 2EIHE ==oid = S0l H=S=
Fo| SIS Sl FaAlS.

g) =g E HHS 2ok =8E E=A SXISHHOE 8LICH.

10) X= a2 3= FUEo| FdHie Eetal F|arsr == FHiiwe
Hi=ol Edi=2 23HH S25 A0lD BEEXE ®elshH SFaAl=.

11) A== FHIE &= =S=ef SHOIA 20oioF 8Lict

12) Z|Hl= S G20 22610 DEHA S Sl |FS0] 25

ol OF |HLICEH.

6) In case that the equipment is packed with wooden materials, request a packer (company) to do
packing work.

7) After packing, mark proper numbers on the surface of packing box to easily identify it.

8) Put a sticker "Handle With Care" on the surface of the box and transport it with care.

9) Always make it sure that the package maintains level.

10) In case that the package moves by car, make it sure that the loading surface is suitable for the
transportation of the equipment and that the surface is flat and solid enough to stand the weight.

11) A vehicle should not move while the package is being loaded.

12) The package (equipment) should be fastened to a vehicle and shouldn't be mobile.



13) ¥-FAY inapection System Z=H| £H
<FRANE ==
- 23 - 4500 kg
- 37| - 2000(0) = 1873(W) x 1830(H) mm
- R % LS BIX PHUE NYE 4 U B NS
A F 9| MBs0 FaNL,
- THIZ BHE S THIY OHEE DGO BEE0|
23 E 4 U= IS 08610 FAID| HIRILICH

14) Lifting POINT
Lt Z& Al ZH|2l 2HE D85 ZH|5 =20 8 £ 2l= #7 EAIE 5
H AAXE lifting & & &5 3 200 AAXE UG I 25 &t

15) ZHIl Lifting MARK
SAMUAH EStE= FHldls ZF % USSR TE E®M Lifting MK & AS
=o| AEFHE 25D USLICH. BEA Lifting MARK S S0Igt £ ZHHIE
Lifting Bt F&AZ.

- ZH| #4ut Al B2} Lifting MARK L} 2% 2] ~E|HI E0i R

= 0
A F9 AL RAST FS FL YA SAMH BT

BOIE F CLEHGIH 2HGIH FHAL,

13) Weight of X-Ray Inspection System
<Frame Section>
- Weight: 4500kg
—  Size: 2000(D) X 1870(W) x 1930(H)mm

- Use a forklift strong enough to hold up the weight of the

equipment and the wooden box.
- In case of long distance transportation, use a vehicle that can

ensure the safety of transportation.

Caution

14) Lifting Point
In case of wooden packing, pack the equipment on the position where the equipment maintain level

and a forklift approach closely enough to put its lug near the packing box.

15) Equipment Lifting Mark
We put 'lifting mark' and 'handle with care' sticker on the packing and the wooden box of the

equipment that we deliver. Please check the lifting mark and then life the equipment.

- In case you find the lifting mark or the sticker detached or not

Caution
attached, contact us before proceeding transportation.
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MN2EE2 ZEUA Air Wrep22 EEHEI0 SotElLIC ZEE Al2=0] €3
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¥-RAY inspection System= Air Wrepll SILIZ ZEEH N EoigLIC. ZEE ¥-
RAY inapection SystemE EHMHZE|®H X-BAY inspection Syatem? £4E ¢Z
= JS0E OF M= 56 =32 2120 A2 HHEiLICH

¥-RAY inspection SystemZ THHAH HEZ otald £ XA 7. Hand Car E=
222 YA €7 24 2H ZES diHoI] E2 HHE SHFEAR.

- H& otd = 018 Al ZIAXL: Hand Car 8 AIEE
& = 0 g, HE 80| UM2L HE RHE &2 G &

TARLt Hand Car 2 EE R0 FAD JAHT 20
= JI2I2RH Hel& |AGHH FAII| H&LICH

& oft A EE 28 A AN HE Si2H=s S0 20 65
SEHUWA CasterE TS HHE ESHELIC. £22 YHA &7 F20H70

E A2, JI2|9 HE HEol U=S= SR - 10 olHol &
gt F A2 shELICEH

3.2 Unpacking
The system equipment is packed with air wrap and shipped out. When the packed system arrives at
the destination of installation, check if there is no damage in the equipment right after unpacking it. It

is acceptable for you to ask us to be present at the site of unpacking.

X-Ray Inspection System is packed in one unit with air wrap. In case you may drop the equipment, it
can do damage to it. Please handle it with care.

After unloading the equipment from a vehicle, move it unpacked to the area of installation with a
forklift, hand car or manual pushing.

Caution - In case that a forklift or hand car is used while unloading or
moving the equipment, keep in mind that there is a chance of
rollover. Therefore, please make it sure that the weight of the
equipment is well informed and then check the carrying capacity of
the forklift or hand car. None other than interested party in the work
need to be kept away from the equipment.

When shipped out from our factory, the equipment is attached with casters for the convenience of
unloading and delivery. In case of manual pushing to the designated area, please make it sure that at
least 10 persons work together.
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X-RAY inspection SystemJt I= &7 ¥ =HZ FHE £ Air WrapB
HHE FdA2.

¥-RAY inspection System= CIST Z& A& Oi® =40 U=7E 2%
FEN2.

1. X-RAY inspection SystemS] /0l E&0ILL &0 HERT

Monitor . Main panel S0 &0 SHETI?
BHE Huol &&0] geT?

<Position to Fasten the Equipment in Forklift>

Caution for Foot Damage
Air warp should be removed only after X-Ray Inspection System has arrived at the location of
installation.

It is necessary to inspect whether X-Ray Inspection System has such damages as the follows.
1. Dent or flaw on the surface

2. Damage in monitor, main frame or other parts
3. Damage in safety cover

X-RAY inspection System(i =&0] BHE FF., 2HIE QAME B
F A1 HEELICE.

X-RAY inspection System 2} =48 X WOHCIE Packing List O SHEN 2=
270 HECDH=T|E #olsld 4o, ol 2 w2t Ho| 2ed TAR

o= +=oF UHA =E &7 HIIME F2 HH X-RAY inspection System =

A FE 0] |-= 3T SE0l 3T K5I Wol= XS DAL

In case that damage is observed in X-Ray Inspection System, contact us immediately.

When it is confirmed that X-Ray Inspection System is not damaged, check if all the items are
supplied as described in the packing list. In case that any item is not found missing or omitted, move
the equipment to the final point of installation with a forklift or manually.

Caution - Read this section carefully and do not start installation until you
are fully and well informed
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3.3 Preparations before Installation

Make tools and manpower ready necessary for installation as follows.
1. Level Gauge: 2

2. Wrench (wide 30mm): 4

3. Tapeline (5m): 1

4. Right-angle gauge (ruler): 1

5. Manpower (minimum): 6 persons
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3.4 Installation Space and Environmental Requirements

The followings should be considered for safe installation, maintenance, management and operation
of X-Ray Inspection System.

1) A place that can keep proper temperature (23°C +-3°C)

2) A place that can keep proper humidity (45% +-5%)

3) A place that does not form condensation or dew(drop) by temperature change

4) A place of which ground is flat and solid enough to endure the weight of the equipment

5) A place that has area as wide as 600mm around the equipment for maintenance and repair

6) A place where utility facility can safely be supplied and maintained

7) A place that is easy to move tools and equipment

8) A place that I equipped with lighting of more than 300 Lux (for maintenance and repair)
9) A place when the equipment does not have its shade by lighting

10) A place that class is above 100

11) A place that does not have vibration and/or shaking

12) A place where there is no danger of fire or explosion

Caution In case that the equipment is not installed under those conditions, it
may perform less efficiently than it is supposed to do.
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G
M16#
SE& up, EX: down _———h___r
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3.4.1 Installation

M16-%: for M16

Q&% up => Up in the right / ¥1%: down=> Down in the left

Picture 3-2 Foot **Figure o} %] ?

1. Move it where you want.
2. Move it by keeping the constant distance from one in front and at the back.

3. Make the base plate of the equipment fit to the ground by using all of fixable foot bolts.
4. Use a hex key wrench (M16) to adjust foot fixing bolts to desirable height
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[Fig 3.4.2 7] 45 |

3.4.2 Installation of Equipment

Figure 3.4.2 shows the installation status of X-eye7000B .
19

[Figure 3.4.2 Installation of Equipment]

|2ge 28 4B 2HF0 sl

-

E7X Al 2iEe L2 J]7] Door AMOIGH 2H0] RHLUT BES 7510 84 &
BEE D g 3§ Faae

It also shows the outer dimensions of the system.
Please make it sure that it has roomy space from the door(s) of other equipments so that the
equipments can't interfere it before installation.
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[ Fig 3.4.3 Zu] 44 ]

3.4.3 Leveling Work
a4

[Figure 3.4.3 Installation of Equipment]
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1. Put the level gauge on the equipment and level it up and down and back and forth.
19

T3 7l ©] A : Level Gauge

1%3-4-1%<%....: Picture 3-4-1 Leveling to the middle
T1%3-4-23}5 . Picture 3-4-2 Tilted to the left
T193-4-39-=...: Picture 3-4-3 Tilted to the right

Figure 3.4.3 Leveling Work with Level Gauge
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2. Adjust the fixable foot of the equipment according to the position of 7| 3£ of the level gauge.

3. When finishing leveling work (all of up/down and back/forth), turn all of the foot nuts clockwise

to fasten the equipment firmly.
4. The status of the joints of each unit should be confirmed by a qualified technician
5. Look into others such as monitor and printer.
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3.5 Installation of Electric Section

Before installing the controller, please read “Safety Rules” in Chapter 1 to understand symbols and
warming messages.

3.5.1 Specification of Power Supply

Before supplying power to the equipment, check if the following conditions have been satisfied.

1. Fluctuation rate of voltage is less than +-10%

2. Rated voltage is 220v and 50/60Hz

3. It meets Electric Safety Code.
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3.5.2 Ground Connection

Caution Do not connect the equipment to gas line. It can cause explosion.
Please make it sure that the equipment is connected with the ground.
Otherwise, it can cause electric shock.

The equipment should be connected with the ground to prevent the electric circuits from damage due
to electric leakage (Ground connection is 1% class recommendation).

1. THl= HITIXE JI=2cS=2 ELICH HEFIXI Elsg F=
Orgi=l E30 Oer X HE 0I86HH g2 ITE ol
F=E A2,

2. X-ray inspection SystemZ SO} 2L U= Controllers
== HaA=Z

3. HO ZIs &2 oy S 7st Flexible ConductE SH HH

S B AHEI HREE 3NEE 90 FHAS2.
A& E Terminal Block 2! PE ST =HZTHH F&AM2.

=1 i

EEE £1 0120 =74
£ HE60 FaAz

1. The power supply of equipment should be connected with the ground in principle. In case power
ground is not possible, use a ground bar to connect with the ground in other way.

2. Open the door of the controller, which is attached to the right side of X-Ray Inspection System.
3. Put the ground lines into the controller along with power lines through the flexible conduct located
at the back of the upper side of the control unit.
Connect the ground lines to the terminal of the terminal block.

a2l A A]}.....: Ground Bars
Loosen the bolts and connect the ground lines here.

[Figure 3.5.2 Ground Connection]
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3.5.3 Power Connection
1. Put the ground lines into the controller along with power lines through the flexible conduct located
at the back of the upper side of the control unit.

2. A9 A& Terminal Blockol] €] €14 A& A A3 ] FHA 0 (4 o] o] gy}

3. When connecting external lead-in lines, check rated input voltage and connect with electric lines
of 3.5mm? or longer.
4. After fastening flexible conduct to each of connectors, completely seal its ends with cement of
insulation material.

e The main body of X-Ray Inspection System uses a single-phase AC220V, 50/60Hz.
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3.6 Checklist after Installation

Make it sure that inspection is followed after installing the equipment but before operating it.

= :
Z: A S BE JE z2 o
SToIL: Ol E= 22X —
L 9 ) o)
2=
g |DoorSl 3 =0l aEdp? =S
Door safety sensors Z=EHES 2o T
LK=F X.¥ TABLES| ==2i(| R&SI}7 I AR EE T
AC."EH - — e B = ! = =
ZOIAS |, SEHHE S STABIH ., o
SHHE 47 - ="
i FHFI 2= Processing Oh=2t7 2 5T
A =
Monitor Screen £ Display ZTXIH| _ . -
Tt SEE=IR == R
e - .
Ao rm pE AR .
s o :5_] may 1uSv/hol Bt
=4 A Figs6.1 =g X
Door Inter lock Safety SensorZ A ==
Inter H= HE s
lock E
2t 22| KeyS| AtEM T8 E5
Classification Inspection Item Criteria Result
External Flaw or foreign matters No flaw and/or
Condition foreign matters
Smooth opening and closing Normal closing
Operability of door safety sensor Normal motion
Internal Normal motion of X, Y table Normal motion
Condition
System Test Normal motion of joystick, motion buttons and Normal motion
S0 on
Normal processing Normal motion
Normal operability of display devices such as Normal motion
monitor and screen
Radiation Measure radiation leakage of each section Less than 1MSv/h
Leakage Test | Refer to Figure 3.6.1 *ET| 5 A4 HE
Operability of door interlock safety sensor Normal motion
Interlock Key condition of each section Normal motion
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3.6.1 Position to Measure Radiation Leakage
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4. Operation
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4. Explanation of Operation
4. Operation
4.1 System

1 A== 29
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4.1.3 X—ray inspection systemn 8 FEENSO] JE o

4.1.4. MAIN PANEL
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431 Z A HE2 Loading

4.3.2 X—ray tube Warm—up (AGING)

433 X—rayHE

434 X-ray T

435 =Y gof
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4.4.3. Quick Guide

4.4.4 Main StH

4.4 5. X-ray Control

4.4.6. Motor Control
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4.9. 2 Hiyr &H=I|

4.1.1 Precautions before Operation
4.1.2 Precautions during Operation

4.1.3 Summary Of X-Ray Inspection System Control Section

4.1.4 Main Panel

4.2 Power Supply

4.2.1 Power Supply-On
4.2.2 Power Supply-Off

4.3 Operation

4.3.1 X-Ray Tube Warm-Up
4.3.2 X-Ray Emission

4.3.3 X-Ray Stop

4.3.4 Summary of Operation
4.4 Program

4.4.1 Operational Readiness/ Program Startup And Termination

4.4.2 Initialization
4.4.3 Quick Guide
4.4.4 Main Screen
4.4.5 X-Ray Control
4.4.6 Motor Control

(Aging)

4.4.7 Image Acquisition and Advancement
4.4.8 Error Display and Understating

4.9 Read Each Menu

100
103
109
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4.1 System
This section explains the procedure to operate X-Ray Inspection System. Please read this section
thoroughly not to have errors in the system during the operation and operate it in accordance with the
explanation.

Please read and be aware of “Safety Rules” in Chapter 1 before
starting the equipment.

This system should be operated only by someone who is well
trained and informed of the dangers and operational procedure of
this system.

&X = AEO EH20 B2 SHUSNE 2 =

& SXAH FaAR,

HRE FEUSHI A TEO JIHEO U= AROI
BHIZ2M S EHO USKE SH2AGIH Fa A2,

HBME S2TH7 2K Conitrol Panelilt 2tF sS4 J}
=BT HAEH U= NS S2USIH F=4A A2,

ZEE OS2 2 A HIE BX AT AXNE S2AGHH
Fa AR,

Please confirm that inspection has been successfully completed after
installation and then start operation.

Before applying power to the system, check that power source is
correctly connected as described in the name plates.

Before applying power to the system, check that control panel and
various sensors are properly connected.

Before operating the system, check the location of Emergency
Switch.
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4.1.1 Precautions before Operation
1. Please make it sure that nothing and no one (e.g. part of body and clothing) is or is likely to
contact the area where the machine works before applying power.
2. In case that there seem to be such danger, even a little, remove the source of the danger and start to
operate the system.
(Before operation or closing the door, please confirm that nothing and no one but one inspected is
inside the frame.)
3. Routine maintenance, repair and inspection should be done for sure before applying power.
4. Operation and maintenance/repair should be done only by someone who have completed a certain
training and education of Operation, Maintenance and Repair.
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4.1.2 Precautions during Operation

1. Please make it sure that nothing and no one (e.g. part of body and clothing) is or is likely to
contact the area where the machine works before applying power.

2. In case that error occurs in the system, understand the kind and situation of error. If necessary, take
a proper measure after shutting off power.

3. Please confirm that the system is in X-ray OFF before opening the door.

4. Be careful not to contact the part of Berylium of the tube window.

(If contacted, wash it off with water immediately)

5. Understand the operation model of the main panel (manual or auto) and then operate jog or button.
(Double signaling can indicate a malfunction in the program)

5. Do not let anyone other than an authorized operator go in the domain of operation.

6. In case that there is malfunction, stop the machine first and turn off power if necessary.
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4.1.3 Summary Of X-Ray Inspection System Control Section

[Figure 4-1 System Appearance
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1) Computer Monitor, Keyboard and Joystick

With them, you can confirm the current status of the equipment and change parameters. In addition,
you can operate the motions of the equipment manually.

2) X-Ray Lamp

Red lamp indicates that the equipment is in operation.

When you turns the equipment to X-Ray On, red lamp shows the status (currently operating)
Radiation mark indicates that this equipment generates radiation.
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4.1.4. MAIN PANEL
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[Figure 4-2 Main Panel Layout]
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Explanation

1) It supplies/shuts off power to the inspection system.
-Off: power off

-On: power on

-Start: supply power

A% Jof £

1) It supplies/shuts off power to X-ray section.
(Same functions as Off/On/Start of Power Key section)

Emergency 1) t is used when a serious error enough to damage the equipment occurs. (turn it

to right for clearing off.
2) In case of re-run, clear locked “Emergency” switch and turn Power and X-Ray
Key to Start.

A gol FA4 Button to turn X,Y Table to original point

A gol FA Button to move X,Y Table to pre-set location by step

A Fo] /A Button to move X,Y Table in opposite direction to pre-set location by step

A Fo] /A Used when a specimen turns out good in inspection

A gol FA Used when a specimen turns out to have flaw or defect in inspection

A o] f7 It drives the equipment each of X, Y, Rotation and Tilt axis
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4.2 Power Supply

4.2.1 Power On

1) Turn Power Key of the main panel to ON.

2) In case that “Emergency” switch is locked, turn it to the right to clear off.

3) Turn X-Ray Key of the main panel to On to supply power to X-Ray System section.

4.2.2 Power Off

1) Turn off the monitor and PC.

2) Turn “X-Ray Key” to Off.

3) After conforming that X,Y Table is in initial state, turn “Power Key” of the panel to Off.
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4.3 Operation

When you operates the inspection system for the first time, check with a radiation detector that
radiation release from the x-ray inspection system does not exceed 1MSv/h (*5 7] & =455,
Please operate the equipment in accordance with the following orders.

4.3.1 Loading of Specimen (Object to test)
We offer you the product fixer tool as one in the left picture.

Loading of Specimen

When loading a general specimen on the inspection table, press Load button on the control panel to
move the table to loading position and then start inspecting.

Use the provided handle in fixing the specimen.
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4.3.1 X-Ray Tube Warm-Up (Aging)

In case that you use X-ray tube for the first time or use it in high voltage after not using it for long,
keep in mind that the residual gas inside the X-ray tube can cause electric discharge, which makes
the system unstable. First stabilize the residual gas by carrying in electricity and improve the internal
pressure of the X-ray tube. This method is called "Warm Up'.

In case that the X-ray tube needs warm-up, the display screen of the control box shows Program
Code '100' and red lamp turns on in Warm Up Indicator. In this case, confirm that Key switch of
Control Box is positioned in location 3 and then press X-ray On button to start Warm-Up.

+=SCZ WARM UP = ol OIEHEXE T=4Al2.

MAIN && : POWER KEY ON (MAIN PANEL X= AtcH

1.X-ray X} door & EOH8AIL.

2. X—RAY key ALIXIE ON 2AXI0 =E2&AI2.(MAIN PANEL =2+ AtEH)
3. CONTROL BOX KEY ARXIE 22| RAX=2 sc2ltAlL2.

4. " SET” BUTTON = “ 100”7 €21 > “ ENTER” BUTTON

5. KEY SWITCH € 39| ?XI=Z Z&sd ssLUICH
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To start Warm-Up manually, follow the procedure as below.

Main Power: Power Key On (on the left top of Main Panel)

1. Close X-ray shielding door.

2. Turn X-ray Key switch to On position. (on the middle top of Main Panel)
3. Turn Control Box Key switch to position 2.

4. “Set” button — enter “100” — press “Enter” button.

5. Turn Key switch back to position 3.

6. Press X-ray On: Then Warm-up of X-ray tube starts automatically.

Keep in mind that you can't start Warm-Up with PC control program.
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4.3.3 X-Ray Emission

Please carry out the following procedure to generate X-ray. While X-ray is radiating, you can control
the voltage and current of the X-ray tube and can preset it before it radiates. Use either of the
following two methods to secure efficient X-ray value that you want.

1. Initiate X-eye7000B (recommended). In X-ray Control Mode, press “X-ray On” icon to discharge
X-ray and press Up or Down icon to adjust voltage and current value. You can preset the values of
voltage and current according to focal state: within 640W in small focus and 3000W in large focus.

2. In case of manual control of the tube voltage and current, set the program mode of the control box
in one of the followings and then use the dial of the control body to adjust the values of the tube

voltage and current.

* If not special case, please use PC control program to operate X-Ray Inspection System

(recommended).

PROGRAMMING | CONTROLLER & ¥3l= #3222 &35iaA 8 o AISEL
MODES ch

1. KEY SMTCH 8 2 & 9iXI2 s&ULCh

2. CONTROL PANNEL 2| “ SET” HIE® *BLICh

3. 8ok X2 28 4SS 0185H0 AHESLICH
4." ENTER” HHES ‘rBLICL

5. KEY SWITCH & 3 ¥ ?IXIE s&LICL

002 : MANUAL RADIOGRAPHIC (KV, mA & TIME)
004 : MANUAL, FLUORP (Kv & mA)

006 : MANUAL, AUTO WATT (KV & TIME)

007 : MANUAL, FLUORO, AUTO WATT (KV ONLY)

100 : WARM UP PROGRAMMES

800: 84l 2=

Mode

Programming Set the controller mode you want

1. Turn Key switch to position 2.

2. Press “Set” of the control panel.

3. Enter the number of program mode you want on the numeric keypad.
4. Press 'Enter” button.

5. Turn Key switch to position 3.

A U § 77

EERTEREEY

A U § 77
EERVERESY
A U § 77

800: Communication Mode
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4.3.3 X-Ray Stop

Follow the procedure to stop X-ray emission.

1. Program Mode: press “X-ray Off” icon (recommended).

2. Turn X-ray Key switch of the control panel to Off.

X-ray Mode: LED of On switch and X-ray lamp turn off and Standby lamp turns on.

Before opening the door of X-ray cabinet, always stop X-ray emission. In case that
the interlock doesn't properly work, X-ray radiates. Therefore, make it sure you press
X-ray Off switch to shut off X-ray emission before opening the door of X-ray cabinet.

1. Main Power ON (MAIN PANEL POWER KEY: Emergency Lock G &l 3tel)
. X-RAY Power ON (MAIN PANEL X-RAY KEY)

. PC Power ON (&P Door & HICA| 22 §)

. BIBIYOIA T2 AF (XY 245 8F H3)

. X-ray ON

. X-ray ON ZEHIZ} &® Interlock I} Standby Lamp Ol 201 HTLICL
Voltage ¢ Current I HE2l= 0 22 %A1, &9 Lamp J} A S6l0
otol20l sl EuiCh

7. Panel &2] [LOAD]A9XIE FELUCL (XY Elolg2l 2€ 9l 018)
8. (H¢ Door @ o =) 2N £8 EHOIEN DISLICL

o o A W N

9. (H9 Door B EIEA| 22 5)

10. Panel &2| [READY] ASIXIE SBLICL
11. X—ray ON

12. 2A

4.3.5 Summary of Operation

1. Turn Main Power to on (Power Key on the main panel: clear off emergency lock)
2. Turn X-ray power to On (X-ray Key on the main panel)

3. Turn on PC (always after closing the front door)

4. Run the program on the screen (Check if each of X, Y axis is in its original point)
5. Turn X-ray to On

6. when X-ray is On status, light turns on in Interlock and Standby lamp.

Voltage and current gauge of the panel are set to 0. When the front lamp turns off, the icon clear off.
7. Press Load switch on the panel.

8. (After opening the front door) fix specimen on the table.

9. (After closing the front door)

10. Press Ready switch on the panel.

I1. Turn X-ray to On

12. Start inspection
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4.4 Program

This user's manual explains the control program of X-eye7000B to control the equipment. You
should be well informed of the manual to use the equipment efficiently.

Refer to the concerned manual for the usage of image measurement program.
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Transcription Method

* Description of menu items: e.g., [Main>Stop]

It indicates stop menu among the sub-menu of main menu
* description of command button: e.g., <Printing>

It indicates a button displayed on the screen.

Display of Icons

* It describes necessary information
* It describes (pre)cautions.

* It describes work procedure
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4.4.1 Operational Readiness/ Program Startup And Termination

1-1 Operational Readiness
Confirm the following before operating X-eye7000B program.

Check Power Source

In X-eye7000B , power source of the controller (PC) and each of driving sections are separated.
Therefore, even when power is supplied to PC, power doesn't apply to the motor, I/O, X-ray Power of the
equipment.

Please check if the power switch of the control panel is On.

Check Door

When X-eye7000B control program finishes initialization according to the settings, the motor is
automatically checked to run the equipment (Motor Home Check). At that time, please make it sure that
the doors of the equipment are closed. The motor is running.
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1-2 Running Program
When X-eye7000B has been installed, the icon to the left shows on the background screen of the
monitor. Click the icon twice (double click).

When X-eye7000B control program runs, it starts initialization and the main screen shows up. Then you
can use it. Please see Section 4.4.2 <Initialization> to understand Initialization.
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1-3 Termination of Program
Click X tap on the right top of the system menu of X-eye7000B control program or click

[Main/Stop]. Then the dialogue box appears like the below to confirm the termination of the program.
Click <Confirm> to terminate the program.

I

Will you stop using the program?
If you want to stop, please click <OK> button.
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4.4.2 Initialization

When running X-eye7000B control program for the first time, it shows the following screen and start
initialization.

In the initial run, it checks PC configuration to run the application and read set values and data of
each part necessary to run the program.

o

X-Ray Inspection System

The program is being initialized. Please wait for a while
@ ¢ Do @ 2 JY JuE HAISLICL
g; @ ¢ O @ 22 JY S8 ODASLICH

@ ZJ|5 S olaior 2 + 2A=0 oo e A2 448
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(1) In the above picture, (1) indicates progression status.
(2) In the above picture, (2) indicates progressing items.

(3) In case that error occurs during initialization, please see Section 4.4.8 <Error Display and Understating
>
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In case that Motor Home Check is set to run when X-eye7000B control program runs, the

equipment carries out Motor Home Check after initialization and shows the following dialogue box
as below to inform a user of the process
a4

Table is moving to home...
[If you click <Cancel>, the process stops.] [Cancel]

Even in the course of Motor Home Check, you can perform X-ray-related work. However, it is
recommended to wait until it completes.
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4.4.3 Quick Guide

Quick Guide explains the basic methods to load specimen on the equipment and acquire images.
Quick Guide only provides you a basic procedure and methods. Therefore, if you need to know about
image advancement or saving inspection location for more efficient use of the equipment, please
refer to each of concerned sections.

3-1. Specimen Loading

Confirm that X-ray is Off.
Confirm that the door is closed.
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Load
e Press Load button on the control panel or <Loading Position> in the main screen. Then Stage
moves to the front door.
e In case that Stage doesn't move to the front door but to home position, it is because motor

teaching hasn't been done. So carry out teaching work. See 4.4.6 <Main Control> to know
how to teach.

e  When Stage moves to loading position, open the door and fasten specimen.

Ready
e Press Ready button on the control panel or <Waiting Position> in the main screen. Then Stage
moves to the waiting position, which is the location for the first inspection. In case that Stage
doesn't move to the waiting position but to home position, it is because motor teaching hasn't
been done. So carry out teaching work. See 4.4.6 <Main Control> to know how to teach.
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3-2. X-rat On

Confirm that the door is closed.

Press <X-On/Off> button in the main screen. Then the icon of the button changes like in the left.
When necessary, X-ray warm-up starts automatically. Please wait until the process completes.

When warm-up completes, X-ray turns off. Therefore, turn X-ray to On again.

When X-ray is On, voltage and current are supplied at latest set value. Therefore, you may need to re
set the values. See Section 4.4.5 <X-ray Control> to adjust the voltage and current of X-ray.
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3.3 Image Acquisition

Set parameters to acquire images.

mA

# Y}o]&: Name of Effect / 3] =213 EQ: Histogram EQ / &7} Al 3}7]: Sharpening / 73!

o] 1| #]: Margin Image / ¥+%1: Reversal / 3 7f: Average / 517]: Brightness /T H]: Contrast / 7}3!
W)

47 &7} Image Effect / 3% 3/ Original Image/ H &8 7+ U t}: Press button

As the picture shown in the left, set the values and press <Apply> button below.
Confirm that image shows up in the main screen.
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In case that image doesn't show up, refer to Section 4.4.7 <Image Acquisition and Advancement>.
Move specimen to inspection location and acquire images as explained in 3.4 <Movement to
Inspection Location>.

3-4. Movement to Inspection Location
Press the buttons on the right down of the main screen (Refer to the picture below).
e & buttons on the top (up, down, left, right, in 45° direction) are used to move Stage.
e 3 sets of 2 buttons on the bottom (up, down) are used to move Z-axis, Tilt-axis (+-30°) and
rotation (360°).
e The motor runs only while a mouse (left side) is pressing on the buttons. When a mouse is
taken off, the motor stops moving.
e For more information about controlling, please see Section 4.4.6 <Motor Control>.
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3-5. X-ray Off
Press <X-ray Off> button in the main screen.

Confirm that the lamp on the top is off.

3-6. Unloading Specimen
Press Load button on the control panel or click <Loading Position> in the main screen. Then, Stage
moves to loading position. After Stage moves, replace specimen or unload it.
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4.4.4 Main Screen
When the program is run for the first time and Motor Home Check has completed, you can see the
screen as below. It is the main screen of X-eye7000B control program.

Use the command buttons in the main screen to acquire images.
A

B2 2. 7]: Retrieve / 134 Origial Image/Z A &H:Full Image /*]7&3}7]:Save/ & 7}3 7
Image Effect/ =" 117]: Light Off / 3] 2~ 1% : Histogram /E] % A A Teach Setting / 7| ==

= .

Gauging Tool / & %=.: End
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4-1 Explanation of Each Part
(1) Window to display X-ray images
(2) Navigation window of X, Y Table (Yellow circle is the position of the tube in Jig table.
(3) Command button to acquire image and process acquired image file
(4) Button to select X-ray filter
(5) Button to set Jog and Control
(6) Display of X-ray status and Control
(7) Tool box
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4-2 X-ray Display Window

It displays X-ray image
When scaling up and down image, use the scroll bar on the right bottom to move displayed image.
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4-3/ X-ray Image Navigation Window

It shows X, Y, Z table (Jig Table) of the inspection system on the program. It indicates the position of
X-ray tube (yellow circle). The numbers marked between grids are coordinates. Tilt and Rotation
means changed angles of X-ray tube and table from reference point.
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Navigation
Identify the location of specimen in the table and click a mouse double on the position to let the table to
move the clicked point automatically.

4-4 Image Acquisition
Image Effect
In acquiring image, it sets image value (average).
Whenever clicking it, On/Off toggles.
See more for image average in Section 4-5 <Parameter Setting and Management>
Original Image
It displays raw image that hasn't been treated on original image with any image effects.
It ignores any settings of image effect.
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4-5. Changing X-ray Filter and Image Intensifier Mode
19

=l Zrmode™ 7d I=7": Tools to change image intensifier mode

X-ray filter ' 7 %==": Tools to change X-ray filter

1. Changing X-ray Filter

X-eye7000B uses high capacity/high output X-ray generator. Accordingly, considerable amount of
scattered rays are generated. These tools are used to acquire clear images by reducing scattered rays.
2. Changing Image Intensifier Mode

X-eye7000B provides 3-stage image intensifier modes.

The input panels of image intensifier modes consists of 3 types. An operator can read and acquire
image by changing the mode.

A. Input Panel 9” (100%) mode: default size

B. Input Panel 77 (130%) mode: 130% enlarged from 9” mode. As enlarged, its screen gets darker.
So it needs to adjust brightness by increasing tube current or voltage value.

C. Input Panel 5” (180%) mode: 180% enlarged from 9” mode. As enlarged, its screen gets darker.
So it needs to adjust brightness by increasing tube current or voltage value.
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4-6. Parameter Setting and Management
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It is the section where a user sets parameters to advance the quality of image.
A user can designate names to set parameters and save them. It can also be applied when he or she

watches images in real time.
See below for the explanation about each of items
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1) Image Effect
It indicates the names under which set parameters are grouped. When choosing different names, the

set values of sub-items are saved into the values of the names selected.

2) Average Frequency
In case you use Average View, you can average out images after acquiring several images. (you can

average out 1 to 100 images).

More average frequency guarantees images with less noise. However, it takes more time to acquire
images, so enter a proper number. If you want clean images, it is recommended to set 10 to 14.
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3) Adjustment of Brightness
X-ray images are somewhat dark, so a user needs to adjust brightness. To make them bright,
can adjust brightness and contrast and choose one of 3 modes.

a user

4) Image effect Option

4) IMAGE EFFECT OPTION
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Histogram EQ Equalization: it equalizes images.
-It creates histogram with normal distribution. In other words, it reanalyzes
the distribution of poor gray values.

Histogram ST Stretch: It stretches image domain between certain values to change and
confirm images in a certain range.

Sharpening It makes the marginal area of image look clear.

Reversal It makes low brightness high and high brightness low, creating inverse
image.

Binarization It makes black/white image based on a certain value.

Coloring It makes image look with a certain color, which allows to identify poor
image areas by color.

Embossing It give cubic effect to the bright area of image, which allows to identify
poor image areas.

Default It shows raw state of image before treated with image effect (histogram EQ,
ST, Sharpening, Reversal and so on)

Add/Edit/Delete You can add, edit or delete image effect.
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4-7. Equipment Control Button

It turns X-ray On/Off.

Warm-up runs automatically if necessary when X-ray is On. Then you need to wait until it completes.
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In case that an operator doesn't use a joystick, it is used to jog each of the axes.
To be able to use Jog Control buttons, “X&Y Offset: and “T&R Offset” button should be activated.

You can adjust moving speed by double-clicking the number next to Offset button.
e & buttons on the right top (up, down, left, right, in 45° directions) are used to move Stage.
e 1 set of 2 T buttons on the right bottom (up, down) are used to move Tilt-axis (+-30°).
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e 1 set of 2 R buttons on the right bottom (up, down) are used for Rotation (360°C).
e Tilt-axis moves at +- 30°, facing X-ray tube and image intensifier.

(Up button for + direction, Down button for - direction)
e Rotation moves the table at 360°C.

(Left button for rotation to the left, Right button for rotation to right)

The motor runs only while a mouse (left side) is pressing on the buttons. When a mouse is taken off
from the button, the motor stops moving.

In case you want to change the speed of the motor, click the mouse on the display of velocity and set
a new speed.
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4-8. X-Ray Status Display and Control
It displays information such as X-ray output status and can change the output.

e Voltage (kV): it displays X-ray voltage during X-ray output.

Move the scroll bar to the left (decrease) and to the right (increase) to change the tube voltage.
e Current (mA): it displays X-ray current during X-ray output.

Move the scroll bar to the left (decrease) and to the right (increase) to change the tube current.
e Focus: It adjusts the focus of X-ray tube. Focusing can work only when X-ray is Off.
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e Small Fes: Focal point is Imm (En12543) and can be used within 640W.

e Large Fcs: Focal pointis 5.5mm (En12543) and can be used within 3000W.

e Filter: X-ray source (tube) of X-eye7000B uses high-power. When low-energy areas are
offset by filtering, it can produce much clearer images in detecting defects of specimen.



4.4.5. X—ray Control
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4.4.5 X-Ray Control

5-1. X-ray Image

When X-ray produced in X-ray generator is exposed to a specimen, some of it penetrates the
specimen and others don't. Therefore, in the detector, the part of the specimen that X-ray penetrated
turns out bright and one that it doesn't looks dark. Such images taken by a camera are X-ray images.

Caution
Confirm that the door is close before you turn X-ray on.
It runs in high pressure, so frequent On/Off can cause damage to the system.
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5-2. Voltage Setting
1% x-ray A /A 5 A A X-ray Voltage/Current Setting/ 21 $}:Voltage/ % 5F: Current

In the left picture, you can control voltage and current value by dragging the scroll bar with a mouse.

See Section 4-8 <X-ray Status Display and Control> for more information.

The high X-ray voltage is, the high the penetration ratio is. For example, PCB pattern of a specimen
won't be easily detected in high voltage but high voltage is useful in testing Ball such as BGA.

In case that you lower voltage for low penetration ratio, X-ray image can be dark. To compensate for
this, you can increase voltage to generate more X-ray emission, which leads to brighter image.
Therefore, you need to adjust voltage value properly according to the area you want to test.
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5-3. X-ray Warm-Up

When a user turns on X-ray, the X-ray controller of X-eye7000B automatically checks if it needs
Warm-Up to turn it on. If necessary, the program mode of the X-ray control box indicates “100” and
red light turns on in Warm-Up Indicator. In this case, press “X-Ray On' button in the control box to
execute Warm-Up.

After Warm-Up completes, X-ray turns on automatically.

See Section 4.3.1 <X-Ray Tube Warm-Up (Aging)> for more information about warming up.

5-4. X-ray On/Off

When turning on X-ray, voltage and current increase to set value.

In case that a user runs the system in Auto Mode, the voltage and current value of teaching position
will be set. In manual running (On/Off), the voltage and current are automatically set in the latest

value.
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5-5. Safety Device

X-eye7000B is designed to ensure the maximum safety with respect to X-ray. When the door is
physically open, X-ray is shut off and the control program also detects it and shuts off power.
Therefore, this system provides a double safety check.

Caution

Although X-eye7000B guarantees the maximum safety regarding x-ray, a user is advised to observe the
following cautions.

1. Check the power status of X-ray (On or Off) before you open the door of the equipment.

2. Check the status of the door before turning on X-ray.




4.4 6. Motor Control
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4.4.6 Motor Control
6-1. Composition and Roles of Axes
X-eye7000B consists of 5 axes and each axis plays a role as follows.
e X,Y Axis: It constitutes Stage and moves a specimen in X-Y direction.
e R&T: It adjusts rotational angles of Tilt and Rotation axis to let X-ray images be
photographed from multi-angles.
e Z: it adjusts the height of Z-axis. (It is a manual work).
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6-2. How To Move Each Axis

Each axis of X-eye7000B can be drove in 2 ways.

1) Movement By Jog

It does not desingate a certain position to move to. It moves an axis in+/- direction.

Jog movement can stop only by a user.

To use jog movement, control Jog button in the main screen or use joystick.

See Section 4-7 <Equipment Control Button> for more information about driving axis.

2) Location Movement

It designate a certain position where axis moves to.

By location movement, axis is commanded to move to a target position and stops when it arrives at
the point.

Location movement is a manual operation, but a user can use teaching data to run it automatically.

Before moving each axis, make it sure that all the doors of the equipment are close.
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6-3. Moving Speed
Each axis moves at a speed set by X-eye7000B control program. A user sets the speed jog

movement and location movement, separately. See Section 4-7 <Equipment Control Button> for
more information.
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The motor's AMP can be off by a certain error during operation or a user can turn it off for a reason.
When AMP is off, the information of the motor is re-set. Therefore, make it sure that Home Check
should be rerun after turning on AMP.

When a limit sensor senses -/+ direction move of each axis, AMP turns off automatically. In this case, a
user has to turn on AMP and rerun Home Check. Therefore, it is advised to set software -/+ limit before
using it.

After a user sets software -/+ limit, the motor stops in case it deviates from the limit and AMP doesn't turn
off.

Setting software limit is beyond the authority of a general user. It is because wrong limit setting can cause
a serious damage to the equipment. If you need to change the limit, please contact us (SEC CO. Ltd.)
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4.4.7 Image Acquisition and Advancement
7-1. Image Acquisition and Advancement

Use the functions provided in the main screen of X-eye7000B to inspect specimen, acquire images
and improve them.

See Section <4.4.4 Main Screen> to know the function buttons in the main screen.

7.2. Histogram
a9

ol 1| A]: Image / $1*AdA: Location Setting 3]~¥E1%: Histogram/ >~ =Z3}%: Profile /
olm| X & ¥} &4: Image Effect Option /3D©]¥"|A]: 3D Image / A 744 7: Cursor Change
Setting/ |5 %=-: Gauging Tool /AlSw2%4 Gauge Scale Setting

Histogram displays the brightness distribution of acquired images. X-axis shows gray value while Y-
axis shows the extent (distribution) of bright area in the total area in X-axis.

Histogram wview gram view

I |

o | 3 |
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X—eye7000 = CIOIXIE 12bit (2"2=4096)2] gray level= ZtAD EESLICH 0l Gray

Level&® o™= = LIENH Z10] HistogramOIH X=2 Gray level 01|10 ¥Y=2 olZE Gray

level2] EXS= 2ILCE X-—eye 500003 = Digital Camera® AM=SHH 12bit OlOIXE
X-eye7000B expresses images in 12bit (2!>=4096) gray level. Histogram is expressed in a graph of
this gray level. Its X-axis is gray level while Y-axis is the distribution of gray area.
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Since X-eye7000B produces 12bit image using a digital camera, it can select only the gray level of
a certain area. A user can adjust the maximum and minimum value of the gray level looking at the
gray distribution to get a brighter and clearer image.
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7-4. File Processing
X-eye7000B supports BMP and JPG file format to manage image files of X-ray. A user can open
files and save images displayed on the screen.

A user can processes the images files of X-ray using image menu or File Management buttons.
Below are the explanations of the buttons of the main screen.

Retrieve — it retrieves an image file.
Save — It saves 1images currently displaying on the screen. However, in case an image is displayed
in upscale, it saves only 640x480 size of the image shown on the screen, not the entire size.
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7-5. Printing

X-ray image can be printed out using image menu or <Print> button in the main screen.
Below is the explanation of <Print> button in the main screen.

Print — It prints out the image currently shown on the display window.

The size of image to be printed is the same as that of the screen (1:1).
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Press <Print> button and print option dialogue box pops up as below.
S3- Ak 9l Zlole} 7 84 W s

o) 2~

FaUth Zar &y FA

Select printer options you want And then press <Confirm> to start printing.
See the manual of the print you use for more information.

7-6. LIRx=9H

=3 AV |

AT ek,
2 =20

X-ray A LAR2] =HE On/Off 8 I} [AUSLICH
A2 2=

=2 A

IZ2X0| Door 8 29 =22 HIAH =0
Btek AFETIOF Door & €7 &1 EHHl WFE H4HE = d
A2 H2 0l HEE =d W HE AL,

—

= =
2 xds

7-6. Internal Lighting

Light On

It can light on or off the internal lighting system of the X-ray Inspection System.
It turns on automatically when a user opens the door of the system. If caser that a

user wants to see inside more clearly without opening the door, please press this
button to turn on the inside lighting
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8-1. DOOR OPEN (X-RAY ZME)

Error Message

‘ Error Type | DOOR OPENI |

4.4.8 Error Display and Understating

8-1. Door Open (X-ray is radiating)

T%:3o] €8 ... : The door is open now.
1) X-RAY 24 Z F0 DOORJI EHE M 2

2)* OK" BOTTON & +211 DOOR 7} EH =X el gLiCh DOORIF Ed
U2H ¥ X-RAY ON” BOTTON 0| H| &&3t LI

Xray On =77}
disable 2.

1) It pops up when the front open is open while X-ray is radiating.
2) Press “OK” button and check the door. If the door is open, “X-ray On” button is deactivated.

1% :X-ray on= A7} ....: The word “X-ray On” is disabled.



8-2. DOOR OPEN (TABLE 0ISAl)

Error Message

{ Error Type I DOOR OPEN! ‘
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8-2. Door Open (When the table is moving)
%017k €& ... : The door is open now.

1) This error screen pops up when the door is open while the table is moving.
2) Press “OK” button and close the door.
This above screen pops up because the front door of the equipment is open when a user turns on X-
ray.
8-3. X-RAY TIME OFF

Error Message

| Error Type | X-AAY TIME OFF ‘

Errar Message

8-3. X-ray Time Off
1% :X-ray A5 & H... : X-ray has turned off due to auto time-off set.

1) This error message occurs when the program automatically stops X-ray in case X-ray turns on
longer than the auto time-off set.
2) Increase the time length of auto time-off set.
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8-4. AMP Check
1) Table motor AMP turns off.

2) Set the AMP of the concerned motor to On (maintenance- check monitor status)
8-5. HOME CHECK

HOME CHECK:

1) MOTOR 2 HOME CHECK 2+ 0I20XIXl 22 HEH0iA TALBE 2 01§ Al
2= g

2) HOME CHECK & =& AI2. (FHl-2E &ej&el)

8-5. Home Check
% Z A A 7}... : Home Check hasn't been done yet.

1) It is an error pop-up screen when the table moves unless while Motor Home Check hasn't been
done yet.
2) Do Home Check (maintenance- check monitor status)
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Auto Time-Off Setting



8-6. LED CHECK

|

Error Message

Errar Type | LED CHECK.

Error Message
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8-6. LED Check
1% :Led A =...: Please check LED

1) It is an error message that pops up when more than 25% of “X-rat On” warming LED lamp on the
front of the equipment is damaged.
2) Replace “X-rat On” warming LED lamp. Contact us (SEC Co. Ltd.).

8—7. LIMIT CHECK

S

I Error Message

LIMIT CHECK,

|

| I Error Type

1) TABLE OlSAl 0IF SIIXIE B0 e 22 LIEL = digdeiulch
2) M= = 29| HiEfLich

8-7. Limit Check
1% : X negative.... #l| 71....: Check X-axis negative limit

1) It pops up when the table moves beyond its limit.
2) Contact us (SEC Co. Ltd.).
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8-8. X-Ray Tube Error Code (Control Box Error Code)
Code Name Explanation

A g A It occurs when a user enters unrecognizable program command code and press Enter to
change the program setting of the control box.

A g A Processor error: re-start the control box.

A g A Processor overflow: re-start the control box.

A g A It occurs when the feedback value of the tube voltage is 3% of set value or exceeds 3
stages. It can occur in the case that a user sets the set value of the tube voltage to be too
fast.

A g A It occurs when the feedback value of the tube current is 3% of set value or exceeds 3
stages. It can occur in the case that filament temperature is higher than standby setting
value.

A g A It occurs when a user sets operable program and puts the key switch of the control box
in position 3.

A g A It occurs when the filament of the generator does not agree on its set value.

A g A It is the value received from the generator. It occurs when kV sense exceeds the
maximum value.

A g A It is the value received from the generator. It occurs when mA sense exceeds the
maximum value. It often occurs when the tube discharges electricity.

AE W A It is the value received from the generator. It occurs when the current of high frequency
inverter exceeds the maximum value. It often occurs when the tube discharges
electricity.

A g A It is the value received from the generator. It occurs when the voltage of high frequency
inverter exceeds the maximum value. It often occurs when the tube discharges
electricity.

R i It occurs when the flow switch of a cooler is open. It disables safety sensor. ** ©]
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HAE W A It occurs when the temperature switch inside the cooler opens.
12 e 47 It occurs when the command “X-ray On” is sensed but contact sense signal hasn't been
HE UL 7

received. Check the key switch of the control box.

It occurs when the feedback value of the tube voltage is less than 3% or 3 Stages even
after itis setto 10 seconds. It pops up when there is a problem in the converter or
there is no main supply.

It occurs when the feedback value of the tube current is less than 3% or 3 Stages even
after it is set to 10 seconds. It pops up when filament value is set too low.

It occurs when power is not supplied to the generator or 25pin connector is not properly
connected between the generator and the control box.

It occurs when X-ray On signal is received but the generator doesn't respond to the
signal.

It occurs when a user turns off X-ray key.

It occurs when X-ray stops by blocking of Safety 1.

It occurs when X-ray stops by blocking of Safety 2.

It occurs when X-ray stops by blocking of cooler flow.

It occurs when X-ray stops by blocking of cooler temperature.

It occurs when X-ray stops by blocking of focus status change.
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4.9 Read Each Menu

9-1. Main Menu

* Open: It opens a saved image file

* Save: It saves the image shown on the image window.

* Print: It prints the image shown on the image window.

* Print Preview: It shows the image to be printed before printing out.

* Printer Setting: It shows the setting window of the printer connected to the inspection system.

=00l %I

* End: It is used to terminate the use of printer. A user can also used “X” on
terminate the use. When it is clicked, a confirming message pops up again.

gl —2lE o|O|X| MEH & Print Image Selection Window / Single 2t™: Single Screen

to

‘=22t Split Screen / &= O|0|X|: Original Image / O|8|X|21}t0| O] X|: Image Treated with

Image Effect/ 'S XtA|ZFR 2 @F2t: No Entry of Data and Time
. s4dE HEG
= =1 H=2 Ol

SIHGLE B Be sHE JelE JEp.
T JHIE 1| - o ye
SerEm 2§ SHg Hgls g2 r2e #®
o= EE

& 4 2

212 0|0)F ololx Ee=E ODEE 3317 & =1
IMAGE EFFECT OPTION &
o ;
HIRGE =k iR =HZ & 0lolx DE

Single Screen

Print a single screen image

Split Screen

Print a split screen image

Choose either of two

Original Image

Print original image

Image Treated with Image

Effect

Print image treated by
Image Effect option

Choose one of three

Choose a proper option and
press “OK” button to print
out image
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Measured Image Print a single screen image |

Enter text on the print paper

No Entry of Data and Time | Decide if you want printing date and time to show on the
printing paper.

9-2. User’s Menu
ag: ore: File/ 27]: View/ AHEX} HZ: Change of User / AFE AL 2% HE: Change of

User’s Password / O|O| X[: Image

The name of the menu is that of a current user.
The name of menu on the left (“Operator”): current operator
In case that you change user to “Administrator”, it changes to “Administrator”.

o MET = B ASTIE
HASD| S O
MY AISTIE HEE £ 4S8
o=l METE 23 S

a8l AP MEH: Selection of User / 2= & &: Enter Password/ 4 Change /F|2: Cancel
* Selection of User: It changes the current user to another. Select another user, enter password and
press Change.
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O ArE8A Yz HZA X Window of User’s Password Change / Ol ®%: Current

Password / Mt %: New Password/ & 22l Reconfirm New Password

* User’s Password Change: It is used to change a current user’s password. (The current user is
supposed to know his/her current password)
Basically, operator is not assigned with password.
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9-3. Viewing Menu
ag: org: 27]:View/ O|0|X|: Image/ EH|:Maintenance/ TX| 2HZ H7|: Full View

* It is viewing option menu to see image. A user can see image shown on the image window in full
view and image shown in full view on the main screen again.
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9-4. Image Menu (some of these may not be provided)

8 E7]:view /0|0 X|: Image /%I X|d7: Location Setting /& H|: Maintenance /S| A E12H:
Histograms /Z 21} Y: Profile / O|O|X| 2 1}&M:Image Effect Option /Al HE A7d: cursor
Change Setting /A& Z=7:Measuring Tool /AZEZHE : Measuring Scale Setting/

A2t M Rectangular Cursor/& &7 Al: Round cursor /2 =F7{A]: Window Cursor

* Histogram: It displays the distribution of image gray level, which tells the overall information of
image distribution (See Section 7-2 and 3, Chapter 4)
* Profile: It tells the gray level value of a certain area (red line) in image.

smAwe | @ | woma | e |

mEEE | 60 |

a8 Z5EE M Measurement Pixel Number/ 57| 2{'# Brightness Levell 573 g

Measuring Direction
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* Image effect option: See 4-6 <Parameter Setting> in 4-6, Section 4.4.4, Chapter 4)

* Measurement Scale Setting Option: This option becomes a standard for measuring acquired image.
It acquires image of which real size is known and designates its size to enable to measure the size of
other images through a measurement program. Since the sizes of acquired image changes by
equipment setting, a user has to change size whenever the setting changes in order to reduce the error
of measurement. For example, a user already knows the diameter of the hole, so he/she assigns value
1 to it.

8 AZ =247 Measurement Scale Setting/ AlF =22 HITLICH Measurement scale

is set now.
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* Cursor Change Option

<! Cursor change option can be available only when a user sets measurement setting.

+ Rectangular Cursor: It is useful to measure acquired image in a rectangular shape.

A user designates vertical and horizontal size. Even when he/she designates rotational angle, the
cursor can rotate.

+ Round Cursor: It is useful to measure acquired image in a round shape. A user enters the value of

the size of diameter (line) to measure and tolerance for allowance (dotted line). **0| Z&2

sh20| BB

O HM AO|= A% Cursor Size Setting Window /X|S: Diameter/ & Xt Allowance/

2| M Zt & Rotational Angle /
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* Measurement Tool
1) Measurement Tool: It is a menu for measuring acquired image. A user can measure real distance
and angle in a concerned image.
See Appendix 1 <Measurement Manual> for more information.
9-5. Location Setting Menu

8 E|[MYX|EE Teaching Location Setting / ZAXIO0|SHE™ Grid Movement Setting/
2| MO|X|O0| X% Save Rotational Image / MEZEZ2HE New Projecty ZEHME XZF Save
Project/ ZE2ME 7| Open Project

* Teaching Location Setting: It is a menu that assigns coordinates on the test table, enter the
(coordinate) values in a certain location and enables a user to locate it easily just by one click. A user
uses to a jog to locate a mark on a certain point and then presses “Add the Current Location” button
(recommended) or enters the coordinates of the location manually. In case of manual entry, the value

should be within preset value range (within the coordinates shown on Navigation Window).
Otherwise, it causes an error.
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* Grid Movement Setting: It is automatic setting of teaching location.
A user sets specimens into block according to a certain rule and sets distances (vertical/horizontal)
between blocks to teach location automatically. It is useful for the inspection of mass products.



® siHEO|OIK Mz
* One Slice CT 29 : Option M=z 2|2 FHlols HEBsX == JlsL/ch

o1 wE CT (Computerized Tomography) S E 8Ssinn & 32 ASE
LICk. E&29] ol0I28 S2® olc 22D 22 Z0l LIEkLICH
GETTEE—— k. @ D2H JJ4+E2 DSLICE © View
T Number Jb 242 sois 0l0ITIE
e [ S o2 4 UTE BE W CT YuE
s me/‘ == S50 BT A2l B0l A28
Lict
- ]
—
e e @ X-ray E2d 2 A4S live2 &
Cunk iw T "y HSst £ ¥ & plE 220 #gotn
saraecr Woto St S sl o =
e Pt moe w0l ses spsz
Cwmton [REGGE | © =% gLich
camtra [ oo

* Save Rotational Image

+ One Slice CT photographing: It is an optional function. Therefore, it is not provided as default
service.

CT photographing: It is used to capture the image of CT (Computerized Tomography). Press the icon
to the left and then a user sees the window as below.

(1) Choose the number of projection: More view number means clearer image. But it takes much
longer time to photograph and acquire CT image.

(2) Turn on X-ray, select live image and move the part of the image you want to shoot in the middle
of the screen.
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(3) After conforming that the lamp of “Turn On Amp” in Motor Control turns green, a user uses
clockwise or counterclockwise icon to rotate a specimen. He /she needs to check if the specimen
stays within the screen. In case that the specimen deviates from the screen, a user moves manual Z-
axis to scale it down.

(4) It observes histogram distribution. Adjust the values of the tube voltage and current properly to
let Bright # values of Origin Min and Max distribute below 20 and 4000, respectively.

(Tip: To acquire a good quality of CT image, a user needs to distribute histogram evenly to both right
and left side with Origin Bright # to be 2040 as reference point. In addition, it is good to set the value
of the tube current as low as possible while that of the tube voltage as high as possible for a good
quality of CT image.)

(5) Press “Start Photographing” to acquire image

(6) When photographing completes, a screen appears like below and the program produces sinogram
data and displays slice data on the screen.
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Z1}: Progressing / = 7|: Close

Option hasn't been set, so the program skips reference image processing.
It has started reading files.
M0 AEEX] @ot.... D& T

AN H

Option hasn't been set, so the program skips reference image processing.
It has started reading files.

Important data have already been extracted.

Reconstruction begins.

This processing may take several minutes.

Reconstruction has completed.

Reconsd

# Reconsd
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(7) When the process completes, a screen appears as above.
(8) In case that a user saves the image, he/she selects image saving and save it (only bmp format is

available)
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* New Project: It is used to make a new projection.
* Save Project: Using such functions as Teaching Location Setting, Grid Movement Setting, Image

Effect Option, and X-rat On/Off, a user makes a series of regular status with “New Project” menu
and save it.

* Open Project: This menu is used to retrieve a project previously saves and use it repeatedly.
Therefore, a user doesn't need to set conditions every time.

Project menu makes it possible that when a user inspects specimens that need different settings such
as Location Setting or Image Effect Option, he/she doesn't need to make setting every time he/she

uses it. A user can use it just by retrieving previously set project, change it a bit and save it as a
different project.
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9-6. Maintenance Menu

12l Confirm /O MAP / Move to Home / Confirm Motor Status / Jog Setting / System Setting/

X-ray Auto-Stop Time Setting / Camera Connection Resetting / Test Model Registration/Selection /
Central Position Setting / Basic Interference Information Input / Show Cross Line

* Confirm I/O MAP: It is the map of input/output port. A general user is prohibited to set it.
Improper setting can cause a critical error.

* Confirm Motor Status: It is menu that performs AMP ON/Off, Home Check and Reset for the
motor regarding X, Y, Tilt and Rotation axis.
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* Jog Setting: It can change Jog Speed set value. A user can select one of default values. If a user set
a couple of values for jog speed and use them, he/she doesn't need to spend much time to set them.
When a user uses all the set values, it is free to choose jog speed but it takes a long time.
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On the contrary, if a user uses a few of the set values, he/she is limited to selecting jog speed.
Therefore, it is recommended for a user to set the value properly according to test environment.
* System Setting: When the equipment ships out of a factory, the system setting is saved in this menu.

A general user is prohibited to use and change it.

* X-Ray Auto Stop Time Setting: X-ray tube has limited life cycle. Therefore, the shorter the time of
x-ray emission is, the longer its life time is. It is a menu to save unnecessary X-ray radiation time. It

can be set in “minute” unit. This menu can know the total use time of X-ray.

8 Xray AtsS&E AlZH A7: X-ray Auto Stop Time Setting / X-rays AHE A[ZF Total Use
Time of X-ray/ X-ray At&S=EA|{F 28 e: Set X-ray Auto Stop Time.
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* Camera Connection Resetting: Even while real-time image or image treated with image effect is
running, the screen doesn't work as a user instructs, it is necessary to reset connection with a camera.
* Central Position Setting: It is a system setting menu. Therefore, a general user is prohibited to set

or change this setting.

* Basic Interference Information Input: X-eye7000B is designed to operate several axes at the same
time. It sets basic information of axis limit for each axis not to collide with other devices. This

menu (function) is related to “Test Model Registration/Selection” and an exclusive menu for the

manufacture.

* Show Cross Line: It shows a cross line at the center of the screen. It is an exclusive menu for the

manufacture.
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9-7. Help Manu

* X-eye7000B  Information: It shows the current version of the program.



X-RAY INSPECTION SYSTEM(X-EYE7000B)

5. Error Detection
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5. Error Detection

When it is necessary to maintain and repair the equipment, it can be done only by someone who has
received particular education and training of the equipment. Safety items should be well informed
and safety rules should be well abided by to prevent damage or risk to the equipment.
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5. Error Detection

5.1 Repairing

5.2 Power Failure

5.2.1 On/Off Switching

5.2.2 PC Booting and Running

5.2.3 Vision Section

5.2.4 Motion Board

5.2.5 System I/O Board Motion

5.3 Equipment malfunction

5.4 Control Unit Error and Repairing
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This section explains of the types of mechanical errors that can occur during operation and measures
to solve them. If error or malfunction takes place in use, please follows the instructions and measures
described in this section. In case of error or malfunction that is not specified in this section, stop

operation and contact us.
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and well trained for them.

Repair and inspection should be given only by someone who is familiar to the dangers of the system

damage, injury or eventually death. Therefore, please
before working on repair.

During repair and inspection, proper protective gears should be put on. Otherwise, it can lead to serious
wear the protective gears specified in this manual

Please turn off power before repairing.

is not clear and certain what measure should be taken
contact us (SEC Co. Ltd.)

Review Safety Instruction before starting repair and be well informed of warning items. In case that it
against error or malfunction, stop there and
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5.2 Power Failure
5.2.1 On/Off Switching

Phenomenon | When pressing Power On switch in the main panel, the lamp of the switch doesn't turn on and power is
not applied to the system. So the system doesn't start.
Cause (1) Power doesn't be supplied to power supply 220V plug.
(2) E.L.B (Earth Leakage Breaker) doesn't switch on due to overload inside the inspection system
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Actions to
Take

(1) Check if power supply 220V plug is connected.

(2) Check if E.L.B (Earth Leakage Breaker) switch is On.

(3) Check if the control panel of the system works according to On/Off. If it doesn't work to it, give it a
test with a tester as following orders. Be careful not to be exposed to electric shock.

Power — E.L.B — Noise Filter — MC 1* side — MC 2™ side (when power is on).

(4) When the test can't find any error, turn on power On/Off switch and rerun the system.

Caution: With power cable plugged in, power is delivered up to Trans 1* and 2" side and E.L.B, Noise
Filter and MC 1% side even when power switch is not on.
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5.2.2 PC Booting and Running

Phenomenon | (1) Power for monitor doesn't turn on or the screen has nothing on it.
(2) While PC is booting, it suddenly stops and doesn't progress any more.

Cause (1) Power isn't supplied to PC or the monitor.

(2) PC or the monitor is out of order.

(3) The cable between PC and the monitor is not properly connected.
(4) System hasn’t been shut down properly, so software has a problem.

Actions to (1) Check if power supply plug of PC or the monitor is plugged in.

Take (2) Check of power switch of PC or the monitor works properly.

(3) Check of the cable between PC and the monitor is properly connected.
(4) Re-run installation and inspection software.
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5.2.3 Vision Section

Phenomenon

(1) X-ray input image to a camera does not appear in the monitor.

Cause

(1) Power isn't supplied to PC or the monitor.

(2) The cable between PC and the monitor is not properly connected.

(3) The cable between the vision board and the camera is not properly connected.
(4) Power isn't supplied to the camera.

(5) Power isn't supplied to the X-ray tube.

(6) The vision board is not properly inserted in PC slut.

(7) Poor image intensifier

Actions to
Take

(1) Check the assembling status of the monitor power plug and the switch ON/OfT.
(2) Check if the camera power supply switch works properly (On and Off)

(3) Check the cable between PC and the monitor, and between PC and the camera.
(4) Check if the vision board is properly inserted in PC slut.
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5.2.4 Motion Board

Phenomenon | (1) Robot doesn't return to its original position.

(2) Robot doesn't move (no motion).

(3) Robot shakes or vibrates severely at halting status.

(4) Robot vibrates severely or makes a loud noise during motion.

Cause (1) Power isn't supplied to Servo drive.

(2) Servo drive alarm takes place.

(3) The connection line between Servo drive and the motion board is disconnected or not firmly
connected to the terminal (socket).

(4) A strong noise occurs between the motion board and Servo drive.

(5) Installation software doesn't work properly.
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Actions to (1) Check if power is supplied to Servo drive.
Take (2) Check if the motion board is normally and firmly inserted in the slut insider PC.

(3) Check if the cable between the motion board and the relay board is properly fastened and if the
cable is not cut or loosened.

(4) Check if the amp board is is normally and firmly fastened and attached in the relay board.

(5) In the amp board, the cable between the step drive is normally connected and if the cable is not cut
or loosened.

(6) The relay cable between the motion board and Servo drive is separated from the main 200v power
line (In case that the relay cable is tied up with the main power cable, noise occurs and it causes
vibration).

(7) Re-install the motion board software.

(8) In case that concerned error doesn't belong to any of the above malfunction categories, replace the
motion board (contract the seller).
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5.2.5 System I/O Board Motion

Phenomenon | (1) In I/O test, input/output port doesn't properly work.
(2) Power is not supplied to Sensor section.
Cause (1) I/O board is not correctly installed.
(2) The address of I/O board is not properly set.
(3) I/O relay board is not properly connected.
Actions to (1) Check if I/O relay cable is properly connected.
Take (2) Check if I/O board is correctly mounted.
(3) Test menu — Check each of 1/O port for proper motion in equipment test.
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5.3 Equipment malfunction

Phenomenon | (1) X-ray doesn't radiate.
(2) Over lamp doesn’t turn on.
(3) Fuse breaks off.
(4) Error lamp doesn't turn on.
Cause (1) Interlock circuit is open.

(2) There is a problem in the transistor or interlock circuit or power circuit of X-ray generator is not

correctly connected or delayed.

I) X-ray Control unit 2] HE & 2
Interlock 0| 20| HAE UST], Interlock HOIE0| HIZE SHZE A U=
Xl Eelstil}.
el = oleist =0l 012 0] S10HH | Xoray tube unit O| Lt Control unit Gl X}

ol FHIOIUS = USLICH S Al Xray control unit 2] R E 1110 &Ml
=Holl 22| St AL,
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7| | @ Operate 2/ X|8 OFF 2 =0 2 = Sl uit & SXIAI2! 5 operate 27
= X1 & ON 0| L} remote = S & =Ch Xoray 8 CHAl 2 & Al3( 218! Xoray mode
X-ray ON 29| I E S+ E2CH
@ SSS WAL I, HOIE 2 oIS SiC 2OE B== o2 §=
ZE Hi3 ==E IS0
@ =E|J 2 Qol=2 = =40 225
Error 2X 0} HiSoll M HECHH MOl J[ANIAH 22 &S TR unit S
AEGHA OFE A 2.
Actions to (1) Turn off X-ray control unit.
Take Check if the interlock lamp is on or the interlock cable is properly connected.

If nothing suspicious is found after the check as above, a problem can be found in X-ray tube unit or
control unit. Turn off X-ray control unit immediately and contact us (SEC Co. Ltd.)
(2) Set Operate switch to Off and stop the unit for a couple of minutes and then turn the switch on or to

Remote. To re-run X-ray radiation, press X-ray On switch in X-ray mode.

(3) Check if there is peculiar smell, excessive heat or connection status. Replace the broken fuse with

extra new one and re-run the system.
(4) In this case, it needs repairing. Contact the seller.

If the error lamp keeps turning on, do not use the unit until service repairman completes inspection and

find a solution.
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5.4 Control Unit Error and Repairing

Code Name

2

gl

g f

setting the program of the control box.

Processor error: re-start the control box.

Explanation

It occurs when a user enters unrecognizable program command code and press Enter in

Processor overflow: re-start the control box.
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It occurs when the feedback value of the tube voltage is 3% of set value or exceeds 3
stages. It can occur in the case that a user sets the set value of the tube voltage to be too
fast.

o,

=

It occurs when the feedback value of the tube current is 3% of set value or exceeds 3
stages. It can occur in the case that filament temperature is higher than standby setting
value.

It occurs when a user sets operable program and puts the key switch of the control box
in position 3.

It occurs when the filament of the generator does not agree on its set value.

It is the value received from the generator. It occurs when kV sense exceeds the
maximum value.

It is the value received from the generator. It occurs when mA sense exceeds the
maximum value. It often occurs when the tube discharges electricity.

It is the value received from the generator. It occurs when the current of high frequency
inverter exceeds the maximum value. It often occurs when the tube discharges
electricity.

It is the value received from the generator. It occurs when the voltage of high frequency
inverter exceeds the maximum value. It often occurs when the tube discharges
electricity.

=

Ho

It occurs when the flow switch of a cooler is open. It disables safety sensor. ** ©]
o217} EAAA E F 43} Sk ER1A, of ™ AREAL 7} 2 3} A| A oF
ok A1) o] ofmhgiLict,

It occurs when the temperature switch inside the cooler opens.

It occurs when the command “X-ray On” is sensed but contact sense signal hasn't been
received. Check the key switch of the control box.

It occurs when the feedback value of the tube voltage is less than 3% or 3 Stages even
after itis setto 10 seconds. It pops up when there is a problem in the converter or
there is no main supply.

It occurs when the feedback value of the tube current is less than 3% or 3 Stages even
after itis setto 10 seconds. It pops up when filament value is set too low.

It occurs when power is not supplied to the generator or 25pin connector is not properly
connected between the generator and the control box.

It occurs when X-ray On signal is received but the generator doesn't respond to the
signal.

It occurs when a user turns off X-ray key.

It occurs when X-ray stops by blocking of Safety 1.

It occurs when X-ray stops by blocking of Safety 2.

It occurs when X-ray stops by blocking of cooler flow.

It occurs when X-ray stops by blocking of cooler temperature.

It occurs when X-ray stops by blocking of focus status change.
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6. Maintenance And Repair
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6.2.

6. Maintenance And Repair

6.1 Precautions

6.1.1 Repair

6.1.2 Maintenance

6.1.3 Other Precautions

6.2 Regular Inspection Table

6.3 Inspection of Control Unit

6.3.1 Management Task

6.3.2 High-Voltage Plug Management (Regapping)



6.1 Precautions

This section explains of the methods to keep the product safe and long.
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Maintenance and repair should be given only by more than two persons who are familiar to the dangers
of the system and well trained for them.

During maintenance and repair, proper protective gears should be put on. Otherwise, it can lead to
serious damage, injury or eventually death. Therefore, please wear the protective gears specified in this
manual before working on repair.

Please turn off power before maintenance and repair.

Please put on the signpost “No Access” in the workplace during maintenance and repair work.
Keep the record of maintenance and repair for the reference of the next maintenance and repair.
Keep and manage dismantled parts in a safe place.

Do not dissemble the system before you get familiar to how to assemble it.

Assemble the system in an inverse order of dismantlement.

In putting it together, please make it sure that bolts and nuts are tightly fastened in place.
Do not use any parts other then designated by SEC Co. Ltd. in maintenance and repair.
Otherwise, it can cause accident.
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6.1.1 Cautions in Repair and Restoration

1. In repair, check-up, adjustment, lubrication or cleaning, only he or she who is well and fully
trained for the system should carry such works and must follow specified procedures. Any work
related to these should be performed after power is removed from the system.

6.1.2 Cautions in Maintenance and Repair

1. Maintenance and repair work should begin after the main power plug at the rear of the equipment
is unplugged in order to prevent such risks as electric shock.

2. Even while carrying out maintenance and repair work with the plug off, someone else may plug it
back in instead of themselves. Therefore, take a proper and sure safety measure before beginning
the works.
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3. Always use a safety sensor during maintenance and repair work, except an inevitable case and
make sure that the safety sensor works properly.

In operating this equipment or performing maintenance and repair work, be well informed of the above
information and keep the safety instructions in order to prevent danger and damage to the equipment.

6.1.3 Other Precautions

1. To secure safety, never alter the main body and control units of the equipment.

1. In case of a problem in the system, determine the situation with good judgment and care.

2. Instruct or warn not to put any part of human body (including clothing) within the working range
of the dangerous machine.

3. In case of earthquake, flood or storm, or/and fire, stop running the machine immediately (power
down) and do not apply power.

4. To prevent error or malfunction of the machine, take a proper action against the noise of other
equipments.
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Unit Item Contents of Inspection and Maintenance Daily | Weekly | Monthly | Yearly
Robot at o] 4 HH%] 1. Smooth drive of stroke o
cach axis 2. Check lubricant’ application and lubricating status (0]
3 Presence of noise and/or sticking o
o] FHFHA] 1. Damage and/or loosening to coupling (0]
Jol P E 54 1. Smooth motion throughout the entire stroke range 0
2 Check lubricant’ application and lubricating status (0]
o] Y HHx] 1. Motion state of a sensor o
2. Stationary state of a sensor (0]
o] 4 HH%] 1. Loosening of rock nut in fixing section o
6. Cable duct 1. Wear of cable (0]
section 2. Abrasion of cable duct (0]
3. Twisting, cut and clamping of cable (0]
7. Sound, 1. Abnormal noise and/or vibration (0]
vibration 1. Sticking o
o] 4 HH%] 1. Abnormal noise and/or excessive heat o
2. Status of starting, halting and/or moving o




3. Stationary state (6]
o o] Y H - 1. Accumulation of foreign matters in step driver (0]
o o] Y H % 2 Stationary state, cable connection (6]
1) Lubricant should be replaced every 6 months (based on full operation of 1 hour a day)
(Recommended lubricant: THK's AFC grease )
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1. X-ray 7t ZEALE X @2 =CH -
- She Al CI0IXI = =3t =tel -
2 Controller 2 Owver Lamp &= |
Stol —
1. X-ray Tube 5
3 E=oet O
4. Controller 2| Emor Lamp 2 S & |
o1 O
2. Camera 1. 3} AFEY el )
1 HNH ETEDS A A | -
LHEH = ol =
i~ B eeiin 2 nE s B Sl o
3 =2 el ol o
1LImE o= =el O
4 U S8 Door | 2 DA LIE =o O
3EIAl &ed =l (@)
L= =e o
e
1A= 95 2ol -
5. FAN (2E mE O
Unit Item Contents of Inspection and Maintenance Daily | Weekly | Monthly | Yearly
Detector 1. Laser pointer | 1. Laser o
2. Stationary state o
3. Location deviation o
2. Image 1. Screen status o (0]
Intensifier
Others 1. X-Ray Tube 1. X-ray doesn't radiate o
- Check if image is projected on the screen.
2. Check the Over lamp of the controller turns on. o
3. Broken fuse Y
4. Check the Error lamp of the controller turns on. o
2. Camera 1. Check the screen status o
3. Interlock 1. Check the installation status of sensor dog (dog-side o
Sensor installation)
2. Loosening of captive bolts o
3. Check dislocation 0
4. Lead Glass 1. Damage (0]
Door 2. Stationary state (6]
3. Hinge status (0]
4. Front Warming | 1. Check light On/Off (¢}
Lamp
5. Fan 2. Noise and/or blocking (0]

(change a filter)
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6.3 Inspection of Control Unit

A purchaser needs to inspect (check) the defects or flaws of the system according to the chart below.
In case of error or deviation other than general malfunction, power off the system and request for A/S
service. It is advised to turn off the system after it completely finishes. If the system keeps running at
state of defect, it can cause a critical error or damage to the system.

Items to Check Frequency Remark
Main switch, driving and displaying components Daily
Connected cables Weekly
Safety and warming devices Weekly
Cooling system check-up Weekly
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E ZAIZ AISE Z20= A2 JNTE HE U2 == USLICH
Control Unit 2] &=20ll XI5t Cooler 2| 28 A2
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Check cooling system every day. If X-ray runs long time while the cooling system does not work
normally, it can cause a serious damage to this equipment system.

Check the temperature of the cooler located at the upper part of the control unit. Please don’t let
temperature go up over 50. If it works above the temperature, turn off X-ray and ask for checkup

service.

Check if cooling water is sufficient. It should be filled in 80% to 90% of the coolant container. In
case that coolant is not sufficient, remove the top cover of the control unit and open the upper lid (as

X 2= AEHOA X-ray

seen in the right picture) below it to supply cooling water. Use clean tap water for cooling water.

6.3.1 e| =Y

2zl 2k
X-ray §B82| n&Eet i ol 6JHa
QM2 nEer g2 Eel 6

6.3.1 Management Task

Management

Interval

High voltage plug of X-ray tube

Every 6 months

High voltage plug of the generator

Every 6 months




6.3.2 1Y 2|1 2e| B (Regapping)
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6.3.2 High-Voltage Plug Management (Regapping)

In the maintenance and repair of this equipment, it is important to be well informed of the above-
mentioned instructions to prevent danger and damage to the equipment.

These works should be taken by only someone who knows well about them. In case that a novice takes
maintenance and repair work, he or she takes a full responsibility for all the damages resulting from an
incidents or/and accident.

High voltage cable connects X-ray tube and high-voltage generator (H/V generator). Please turn off
power and have a delaying time for a minute before start.

1. 8 23y
A. DHEY Cable 2 X-ray tube 2 H/V generator 8 HZELICH ©etd
Regapping & & &2 Tube side 2t Generator side $¥&8 25 ol
Al ZHE SHHOF SLICL Tube B3t Generator & =g SHHE S
StLlClh.

B. 77|12 2= dYE AEHBHHAI2.

C. ZIAII LIS 2] X-ray tube Cable @25
(Generator) /X & #elgtAlD, H/V 9 29
cable It Tube 8 HZE 4 02| M5
bolt 8 E0FLUAL. EEE E =
ok 8 dEosy IETIII\ S
E D22 E0l 49471 SAlM Bl
S oleAl2.

Generator £} cable

D. H/V cable & Tube £ H/V 17 balt

generator 0l A EEIELICH

E. Cable 0] Z &0 2UH Receptacle
ol WS E #HA $= J2IF 20U
&= WS o2 S0t FAIDI g
LICH

1. Work Method

A. High-voltage cable connects X-ray tube and H/V generator. Therefore, when re-gapping it, you
need to check both the tube and the generator. The work method is same for them.

B. Shut off power for all the devices.

C. Locate X-ray tube (generator) inside the inspection system and loosen 4 M5 bolts that connect the
H/V cable to the tube. When loosening them, do it evenly, not to let them tilt to one side but loosened
at the same time.

D. Separate H/V cable from the tube or H/V generator.

E. With a clean cloth, wipe out dust or power inside the receptacle to which the cable has been
fastened.

2l X-ray tube 2 ...=HQl: Check the joint of the X-ray tube and the cable / Generator2}....: The
joint bolt that connects the generator and the cable.




F. H/V cable S| Rubber 221t Connection =8 HAXl E= JIZJI 20
LIXl &= s 02 Hof FAAML.
G. H/V Cable 2l Rubber 220 1 2 2lg|2 OelAE J1XZI MI17
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F. With a clean cloth, wipe out dust or power on the rubber and connecting area of H/V cable.
G. Apply H/V silicon grease to the H/V cable and the rubber area slightly enough not to let form
bubbles. Be careful not to let it damp or foreign matters such as dust contact the area.

H/V Cable

Toint screw $} 7
Cable Flange

a2l 22| Area /2l X|: Position

H. Receptacle S W Od2lAE DEH HIE = Olcl 210 20| Cable

2 HZEolH FAAIL. MZE M= Cable & HIEHLU Rubber =01 Ht
E JdolA0 21=E = S0t =X E=5 ol Ok ot H, B HH™AE et
= LIEL.

H. Also, apply grease the inside of the receptacle and connect the cable as like the picture as seen
below. When connecting, be careful not to twist the cable or let form bubbles on the greases covering
the rubber area. It shouldn’t be peeled off.

I. H/V cable & Receptacle L|FZ 2& 6| &8 = Tube E= Generator
Flange &1t Cable flange A0|2] Gap 0] Tube & HZF 4~5mm
Generator 2| #% 5~6mm 2} & =X|8& el L 22 58 Hel Wl
Ol UK X2 ™ Set screw 8 £ 10 Cable Flange 8 AlH = HF Al H| &

L. Insert the H/V cable inside the receptacle completely. And confirm that the gap between the end of
the tube or the generator flange and the cable flange is 4-5mm if the gap faces toward the tube or 5-

6mm if it faces toward the generator. 2t=2| OfOHZFL|C. If it is not within allowable range,
unscrew the set screw and turn the cable flange clockwise or counterclockwise to adjust the interval.
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At this time, the cable shouldn’t also be twisted or moved. If the cable is so, resume the work again
from the beginning. Be careful! If power is permitted at this work, it can cause fire.
J. Fasten the bolts again that you had loosened. In fastening, apply force slowly and evenly, not to let

them tilt to a certain direction.
K. Apply power to it and check if there is a problem.
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NAS AKY
X-eyeMeasure™ S/W 2| & Hx| JLBE f|8 OlEfet 22 HFEH A2Ho E2FHCL
] CPU

Pentium II 200MHz O] &F
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Window ME, 2000/XP =&
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More than 128MB
256MB = E
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Get Started

System Specifications
The following computer system is necessary to optimize the performance of X-eyeMeasure™.

CPU
Above Pentium 11 200MHz
Pentium I 200MHz is recommended.

oS

Window 95/98/ME, NT/2000/XP
Window ME, 2000/XP is recommended.
RAM

More than 128MB

256MB is recommended.

Hard Disk

More than 5S0MB

VGA Memory

More than 4MB
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Installation of X-eyeMeasure™.

(1) Insert CD into CD Rom.

(2) Select CR-ROM drive

(3) Execute “SETUP.EXE”.

(4) Follow the installation procedure

Installation has completed. Please see Online Help = for more about X-eyeMeasure'™.
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Introduction

1. Basic Concepts Necessary to Know For the Use of Program Related To All Images

(1) Pixel: It is commonly called “Whaso (picture element) in Korean and means a single sample
picture dot when sampling 2D images.

1:1 Original Picture Enlarged Pixel
In the right picture, each of the squares is a pixel and they are basic data for imaging measurement.

@ He|=aol4(calibration) : X-eyeMeasure™ M 4 CHRO|E| = calibration® Sd 2 A= 0w
Image &2 HE|7t AbEXte] #H0 U= A F dae2 HEToxs aELHCt olg 8=
40~504H0| 2] ZHHE|E 455pixelo|H AHAHEE 1000pm U Ch DER Ipiel 2 2R HE
£ 0.45@=0] BUCh o B8 olEsto AHdstE 20| calibration EFHo|H BHE @Y=
HEg o

(2) Calibration: Calibration done in X-eyeMeasure™ is the process in which distance computed in
pixel the image on an image is converted into the data of actual measurement suitable for user’s
environment. As seen in the picture below, the pixel distance between 40 to 50 is 1000 "“™ in actual
measurement. Therefore, the real distance of 1 pixel is 0.445 '™ . This function is used for
calibration environment and the environment is saved in file.

@ 3olol(Layer) : OlO|X|2] M2 CHE & FaiH HF2 oY} ZE HoE oD AGUHCH

/{xt Layer
>

Image layer

bkl 0|O|R| ShE ME A| 7HE Oteh el Image layerEt &= T SEHMH Layerlt Text
LayerS ARFEUHCE O 9 2E& Layer® MW ZFE 3702 Layer® SHE 2U=EMOF T

(3) Layer: It means a floor of an image and it is actually shaped like this.

g Z™ X 1ayer: The layer of measurement object

Therefore, when saving it, only image layer, which is the lowest layer, is saved and the rest layers of
measurement object or text later disappear. In this case, a user has to make 3 layers to save all the
layers.
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2. X-eyeMeasure™ AlEAIZ] 7|8 Y
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HEHZ AMEFEAA EH0THESE AL BRF A oAl B E5EHCL
Use Flatten command to combine different layers from each other into one layer.

2. Basic Concepts Necessary to Know for the Use of X-eyeMeasure™

(1) X-eyeMeasure™™ is equipment of continuous measurement in principle. And the right button of a
mouse is used to terminate all the performances.

(2) Use “Delete” key or - =* | button to delete all data.

(3) Use (click) the left button of a mouse at the beginning point of performance and click it one more
time at the ending point.

3. Main Components of X-eyeMeasure™

T Navigator/Zoom &

Havigekar(Zaam o] "
. Mavigator % Toem HEo RE YRc A gdsE ooR

2|

3. Main Components of X-eyeMeasure™
(1) Navigator/Zoom Window

The red box to the left shows the currently activated image of ... 20| &2{

Havigetor/Zoom o x| | Mewigator[Zoom - x|

glo

A B2 T4

2w Acd =
Haagator jaor ¥ Zoom ¥ Propert AS-AA BT
[ ovvetiay
-
e

|
Cross line2| SHE F&uU2| opP= A7 U FEE HEMEHCL Cross line2| Y47 &

Al Bi2 4B XEER $ Ag4Hoh

@ Report &
== paad LHEHELCH

ag 37K A W =9 fl-> ofah)
Display of Graphic Objects

Color of Cross Line

Number of Pixel to Show

The center of the cross line indicates where a mouse is position in the image. A user can designate
the color and number of pixel to show.

(2) Report Window
It shows measured data.
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3 Thumbnail &

Thumbnail
a8

HIE %

(3) Thumbnail Window

18 2% 37 %2 Y 23 (9=

Thumbnail Pictures
Size/ Beat No.
Name of Image

[ 31822324

OLORDOT.BMP <
a4 018

EYsE dYET 3320 S AYSE HEFEUCL

Otzl)

a8 E F 270 %2 W =7 (/1> or2l)

Current File
Recent File

It shows activated and recently opened images

@ MeasurefAnnotation &

5% 2T FMH =TE MR 4 Usdcoh

(4) Measure/ Annotation Window

A user can select measurement and annotation tools




4. Tool / Command
o o | {2 SR
o itol iAE =oysio] HWUSH pointingE FHSTHA SHHL HAeio) 2 4 oA E4Ch
W
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@ Hand

3 AOI(Area Of Interest) EI[E
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7lg ®¥ EHoIFI2 oS EHCh (www.impkorea.co.kr)
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4. Too/ Command

. =
(1) Extension / Contraction
It enables to accurately point at an image by extending it or to see it in smaller size by contraction.

(2) Hand
With a mouse, it moves the marked area of a large image where a scroll bar appears.

(3) AOI (Area of Interest) DO 2
A user can designate areas of interest in 3 shapes.

]
(4) Home Page

It guides you to Technical Support Site (www.impkorea.co.kr).

(5) Context-Sensitive Help 1)
You can see help about each of toolbar buttons or menu.
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1. New Afmbzl

Eile iEdii Azguigition Inoge Fracesazing Windaw
Mew o Tt |!

e MEF HH~F THEHCOH i (canvas)Bt O|0|®| iEE EHHOEZ| fE ZIH= 2 NTSC
signal 2 640X480size & X R EHCL E=o| 2} #Hota|= HH2AO|EZE 2i=4 5 AUFH

ch.

| width  Jaan

| Helght !qau

File

1. New File
* It makes a new canvas. ‘Canvas’ means here a space where image file is expressed. NTSC signal

supports 640x480size. A user can make it in a size that he wants.

e 640 X 480 Afo|=2| o|o|x| 2EE ohe| o 2ols HE
i 12B0x 480 Al0|=g2| #HE~g TEMAIR,

| wet [0 | il
| Helght  [480 | Fizel Carel |
i 5 7H2l 640 x 4802 ojo|X| & FYucH

i 2rer EHEEEE 0|O|X|7E FiU SHeicid, 1 ojo|Xs BREZ=M HES0 H2E21280 X
480 #H{~ol| 294 W& F UHHCH

* In case of pasting 2 images of 640x480 into one canvas,

1) make a canvas of 1280x480

i1) Open two images of 640x480

ii1) When activated image is copied, it is saved in the clipboard and you can paste in a new canvas of
a canvas of 1280x480.



2. Open 7|
[Eile | Ecit_Azquicition (moge Pracessing Windav

o g

& gpen, I EIE)

IO =T+ Image dats 5 TIFF, BMP, JPEG 2 Image = 5% data Z% File 2 IMP I
¥

&)
*imp TYE X-eyeMeaswe™ 2 BF EASD XeycMeasure™ OAE NESH FY
data 2 Image ¥ Calibration #25 2€ dats 8 ZEEHTL

2. Open
It opens already existing image data in TIFF, BMP, JPE and IMP, which is the format of a file that
contains image and measured data.

@ " *imp file is a unique file format of X-eyeMeasure'™, so it is only supported in X-
eyeMeasure™™. It contains all of data such as measurement, image and calibration environment.

3. Colse &7|
Eile | Edit Acquizition Imege Processing Window
Hew CtrieN
= Open.. CArpD
Cloge [

M E= 0|0|X|F BEUCH X-eyeMeasure™ Ao EAELS! 00Xt HEFT LELE geH,
HER YEI|ISE BHCH

3. Close
It closes activated image. In case of no image on X-eyeMeasure™™, this screen doesn’t show up and it

functions like

4. Save (Save as..) ME
olo|® 2 %HYdata?t ZEE 0|0|FF HTEHC, Save as. B Soi COf2 O|F £E o2 =
2 mgs HEeh $ 2gdch

5. Print ZTEE

Eile [Edit &cquizifion Imege Processing Mindo
Hew CiikH

o

= open.. S
Llose

B <-- e
Save As,,

&R Print Q CUrP

o] : J

olojx 2 o[ojx Ho| SECE 5 JHAEE ZEFHCL

4. Save (Save as...)

It saves an image and an image that contains measured data. A user can save it with another name or
into another format.

5) Print
It prints out an image or measured object made on the image.
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* It sets paper orientation and margin

a8 270 g2 9l-< otz
Margin Setting
Paper Orientation Setting
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* Pinter Setting / Printing
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Transmit an image file to e-mail &

Printing Setting
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Fixing Vertical/Horizontal Ratio of Image

Insert in Printing Measured Object
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Save 3
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Send. .
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6. Send
It attaches image file to e-mail to send. It needs Outlook Express and a user needs to make an
account for Outlook Express if he/she doesn’t have it.

7. Preference =z W%

File [Edit Acquisiion [mage Processing Window x|
Hew CiriN
= Qpen. Chkn [ 4uto color rotation
Cinge ~chiect DiEplay
i oo T ™ Mame
I FDats  F unt
Sava As...
& Pint CHrve (Grid Froperty
Aepart Decimal pank range |
Aezpart Templaie 2 3:
Send..
a4 I Cancel |
Praference k |
@ Auto color rotation

4 [ Auto color rotation b
= Hobject?| color 7t AHE=2 viEUCL HIHEE 4H otaH E

77 color22F 53 object”t Y4 BHHCh £7| colorgl2 black0|H default settingdtE& 3
stal gt
ZtZt2] £H object® color® HESHY FTo= E B oo U 2= Rk & MdEel et

2l 42| color 2Habelz]! H=2E =FoRe + AUFHCH

7. Preference
(1) Auto Color Rotation
The color of measurement object changes automatically. When a user remove the check button in

I Auto color ratation . . .. .
, he/she can create a measurement object only with one color. Initial color is

black and a user can change default setting.

: . G
If you want to change the color of each measurement object, select Selection Model on the
toolbar and change (adjust) the color and label position of each object.



Label colar

Font Color g4

@ Object display
olo| x| o FHEE LabelE 5% object= # He2UX|, 5T dataE ® HelX 282 =25E
Ct #HE ZoZ§ 4¥FHCL

Object Dizplay il w - -
T~ Mame
W Diata
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- e

O 2% A M9| color: The Color of Line

(2) Object Display

A user decides if he or she wants to label measurement object, measurement data or both on an image
and sets it.

3 Grid Property
ojo|® ol grid(FAH) B SuEHoh £7|SH9E pixelo| Healibration# Hol| 2o 4 Sdatas
HEHE O

B X O

—Property———————————
Weight Ij_ 3: *» Grid4z| A& E&HECH
coor [N | > Gri¢ 42l color® MTES:
Gap |30 HA* criess 222 mEwun

lII e (2= calibration 39 & ggHch)

@ Decimal point range
Digcirnal point range
|4 3:
2FHolot W AC|7A| FE elxE XFEcH

0 £ 1072|717 BHE oL
Data report®t ¥ OH-E} 0|0|%| ol LIEHLE datalabelT ol HEEHCH

(3) Grid Property
Insert grids on an image. The initial unit is pixel and then it changes to actually measured data by
calibration.

22 E 4 7H): Designates the shape of gird to insert. Combination or more than 2 shapes is

possible. / Designees the thickness of gird lines. / Designees the color of gird lines. / Designees the
space (interval) of gird lines. (Unit is subject to calibration environment.)

(4) Decimal Point Range

A user designates the number of digit below 0 that he/she wants.

It can express from 0 to 10 digits.

It is also applied to Data Label on the image as well as Data Report Window.
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1. Undo

Edit | Acguisiion  Imegs Froces:

I Unda Dﬁ' Tt

BictH E&H=2 fEH~ el = &8 HCH F2 Image processing 7S

(Invert, Auto contrast ..§) 9l AlE=olxH £ 4t &= s 2 E+EHHch
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EH JhA= FH2E delete keyE ALBOHL AR,
Edit

1. Undo
It returns to previous performance (one-step back). It is usually used for imaging processing such as

A SRR W

Invert, Auto Contract and so on, and indicated like * . on the toolbar.

Redo ~ isacommand to undo ‘Undo’.
Use Delete key to remove measurement object.

Z. Cut, Copy & Paste

Edit | Acduisiion  Image Froces:

Indn ChrHes
R Chrk
2= o Crr
E Paske [% ChrHy

AOI (Area of Interest) [ O C? o] 2laf] MEE= = =AHCopy), ESH4ZF|(Cut), =& = C}

£ canvast| W ESHCL SAE oo|xs ERECY HEEOXY CHE 0|08 Copy =8
CutztAl = o|E ojo|x= ArE=2 SFEHC

2. Cut, Copy and Paste

It copies, cuts or paste a selected area by AOI (Area of Interest) 0Q @ into another canvas.

Copied image is saved in Clip Board and when other images are copied or cut, previous image is
deleted automatically.



3. Flatten

o
(Edit | ACouisiion  Image Froces:

Indn

@ Cut
| :E' Copy
‘ E Paske

CirF

Clrki
ChrHC

ChrH-

Flatb=n Measursments

Flattan Armntakions

Flatbzn ol

5 FHA Text® 00X 2 MTeE?] fio) E ol¥2 Layer® TR YEECL

@ @

3. Flatten

Flatten Measurements : £& J4&| Layer® Image layer 2 & EHEhch
Flatten Annotation : Annotation & Text layer® Image layer2h 2 &g CH
Fatten All : EMo=s Z€ Layer® Image layertl] 2 EEL-CEH

It combines more than two layers into one to save measurement object or text in image format.
(1) Flatten Measurements: combines measurement object layer with image layer.

(2) Flatten Annotation: it annotates it. That is, it combines text layer with image layer.

(3) Flatten All: combines all the existing layers with image layer.

4. Duplicate & Crop

Inda

& Cut
B2 Copy

B racte

Flatben &l

Flatben Measurements

Flatban Annotzkions

Edit | Acquisition  Image Froces:

ChrHE

Tk
ChrHC

Chrby

Duplicats

Crop

o

AOI(Area of Interest)] 2ol FH=l HHSHE displayst|F & BHE 2

@ Duplicate : HE0|0|X]|2| canvas® IHHE 5D UHE FE2& MEF anvasE HOE L

Crop: HE0/0X| & Golz Y= gogt

114]
i
rin

0|0|=®| canvas®] “EHH T

It is a command that display the area only designated by AOI
(1) Duplicate: It leaves the canvas of original image intact and cuts off elected area to a new canvas.
Crop: It removes original image and displays only selected area on the canvas of the original image.
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Viden
Caphura Imace
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rUkIframe Capture

Acquire Sadection
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1. Video
E o ¢ olo|E=2 M=ol § QU=SAH, o|0|F|EX|2EH Live Y&E LOI=RHOH Live

Image size = §40%480 01T £ 0lEotY live window &0l cross line & &R# + UgHCh

4

2. Capture Image
Live window & St Q&8 capture Ech

3. Capture resized image

712 window size= 640%480 Ol HEHIE Fis 2 & 00X 2 capture® & A& Ch =
#=5| pixel@ Eiot= 20| P Image® =ehoto] o Ech

Image Acquisition
It acquires image from imaging devices.

1. Video
A user can choose icons on the toolbar and receives live image from imaging devices. The size of

live image is 640x480 and a user can insert cross line on Live Window by using

2. Capture Image

It captures image through Live Window.

3. Capture Resized Image

Default window size is 640x480. But a user can capture bigger size of image for precise
measurement. It doesn’t only extend pixel but also complement image to show.

4. Multi-Frame capture
2% 0|42 frame & HEHS 2 capture 81 CHER € I 2 HEEhch
Noise ®HE a2 mHal
&2 sife] S (AVI =E)
= H7iel e

3_“ Capture 8 frame

-Cap E FEBEiIE N
. General
| Frames

[Accumuiste : 5 CpmiEn 10
ngmoue random nDl‘;Q

* Sequence Flle[.d\\-'])
| | woocuments and Settingst [ Path | |

i | Interval: I4D 3: millizecand _1 Save ¥ #7 ‘
O | E‘:‘:Bl\r\‘ Capture £+ ‘

Qb MSE TR
2

H3
A3E  Noise 70 RIHE FLE

= A

1o

O

4. Multi-Frame Capture
It can capture more than 2 frames in sequence and convert them into the following format files.
- One file without noise
- One sequential file (AVI)
- Individual sequential files
247 ara (9]0t
Number of frame to capture
No Check: sequential file
Check: A single file whose noise has been removed.
Position to save
Capturing Interval
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ST piel data® #HO Y= W HdaaE T@ohs AwHCh

1. Manual calibration $S3E4% *
@ olhe Zo| =AHg o|0|= & capture ECh

Calibration
Calibration means to convert pixel data into actually measured data suitable for calibration
environment.

1. Manual calibration
(1) It captures scaled image as below.

+

@ M&HE &2| Manual calibration & = MEFhCt

al
Eeal Lergmh ¢

=

(2) Select Manual Calibration button * on the menu bar.
gl A EHI: Actual Unit
@ Manual calibration & &H AHEl& ==

@ Calibrations| o|B& w=EHChL
YSHH o2 AMESHAIE scopel HE2 R StAlE o| Eoh ®Elghdch

Calibration namea

|Lnilts Por Prset ¢ 204408

[odee] ok | coeel

® WHE calibretion&E & FTholo] ClESTo] AlEetd + 2AHHOL Save HEE T2
o cal olE otalE HEBEHOL

(3) Enter actual distance in Manual Calibration Window.

(4) Enter the name of calibration.

It is more convenient to enter scope ratio you generally use.

(5) Save set calibration environment to use for next time. When a user clicks ‘Save’ button, it is
saved in format of .cal.
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2. Auto Calibration (XIS E4E)
@ =FE0|o|XF capture Bt

m

e

IR

& Auto calibration M5 == E vt HEE MH=ECL

sl @

@ 2Hys o STUNE UHSHAID OKHEER FEUAL.

2. Auto calibration

(1) Capture scaled image.

(2) Select auto Calibration menu or toolbar button.

(3) Enter the minimum scale unit and press O.K. button.

o B S foen
T

it o Cadibeation
[Lna Regin 243
& Auomatc C Dark C Bright | e !

Line=| calarsk Line =l calorst
black H ?t0tE 25 white 0 FH0HE 2 F

£ 0 kK

o OHr kb

12 g (< off, A%< QEX
Minimum Scale Unit

In case that the color of line is close to black
In case that the color of line is close to white

IS detecting 2 £ 3

| Datecting & a |

3 gA (@E < Q2
Automatically detected scale
Results of detection

@ Calibration 2| 0|8 UHEHHCL YH=2 ALECHACS scope 2| HIER wEstAS 20|
2ot ge|ghch

Calibration 91 &

(4) Enter the name of calibration.
It is more convenient to enter scope ratio you generally use.



3. Open calibration (SEAFH 7))

HEHE Calibration £ Opel
Calibration Manager

i
! Urit
|
¥

Un||3|:|5|:||xE|

Calibration 18

Celet= A
Ke',.rf HEE calibration $& 8 AH EHHCH E#HE XS Unit (mico meter, mm...etc)
£ H¥oiE SEE Zto| LRA gi=Eo BZRIEAHA

3. Open Calibration
Open saved calibration environment

g g
Select Calibration

vkey deletes saved calibration environment. When a user chooses the unit to express,
measured values are converted to the unit.

B1

4. Scale (Mark) HE

Capture & 0[0|=[ol] HEF UHE 5 UGHCL HAI2 AO|== O 2t & properties A
HEske + AUSHCL Scale B calibration EHEE HE &UCH Line 2 Color 2 size &
Property £ Setting 0] 7+s&HCh

4. Scale (Mark)
A user can enter scale in captured image. Location and size can be changed in Property Window as
below. Scale is subject to calibration environment. A user can set the color and size of line according

to property.

®  Property Setting

EA Unit 27|

SCale 2| Alak

|
4
=
L
o
&

o] omen |

a3 7 gA (%> ofe)
Unit Size to Show

Vertical/Horizontal
Color of Scale
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Measurement
1. 2D Measurement
o AEXS E20| Y= SY OIOIHE Mot ALBSHIAIS. EI7IA| OIOIHO| ChE HESE
0| Pt=5tH olo|H & Mt HEA o= obPx A7t 0|0|F REPH=2 HojHwE #
&UCh ol0|X|7t AERECH HH ~AB67 MU 2P FERe B0l HE 238
U},
e =E measurement datas report window| & F L},

E

e Zt O0|El B =& data”t report windowd A= £ 0|Eft Sl EXA|data

B Yoy + UFHCH

o 0| FUS FT LEFOIPAHEE S2A|H 0pp2 HA{TE 0|0]X] HeE LT ch

® Selection ModeIE oA HHo0[H ¥ ZTEEE UEEY o 2 MFET ST

Lire Cclar R ~ | [=
=2 Zioto| ot & Property® Z&HEHJCE

e =XHol 7|2 S E pixel0| 2 HEdataddEE FMAM calibmtionEE 2| HEE grodor T
Ct.

. £ SH4 5 olo|EEE otell 2t 22 Property window® 7% H EEO M2} Setting 0|
FHEEHC

* Choose measurement item that suits your needs. It is possible to measure one item in sequence.
When you select and measure an item, a mouse cursor doesn’t deviate from the window. In case that
scrollbar appears for a large image, a user can scroll it at the corner of the window.

* All the measurement data are expressed in Report Window.

. . . b3 .
* When all the measurement data of an item are expressed in Report Window, use to get basic
statistics.
* When you finish measuring, press the right side of a mouse. And then the cursor moves out of the
image.

* Choose measurement item and label in Selection Mode EI It is possible to move or delete it. Use
Lire Colar - Font Colar - HE . .
| N - | to adjust the properly of an item.

* Default unit of measurement is pixel. You are subject to calibration environment in extracting
actually measured data.

* The entire measurement objects, say, items have Property Widow as below and a user can set them
depending on environment.
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| [0 ] Text 37|
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I Transpaent: TR
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Text Size

Text Input Box

Line Properties

2. Live Measure 202 =& o

Live image moded| M= S5 ofo|R 22 £H0| 7Hs &L C} X-eyeMeasure™ = captures| x| &
o

2 Live modedi M E£HF0| 755t Capturer| live mode®| £7 0l0|HE0| 25 capture EHH|Ct,

2. Live Measurement i
It is possible to measure with the same item in Live Image Mode. X-eyeMeasure'™ can measure an
item in unincaptured Live mode. When capturing, all the measurement items in Live mode are

captured.

3. 53 olo|H
Hast =HE ¢lsl Zoom windows AFESSIMAI2. EY2| cross line?] SAIF0| OfRAZCIEQ]
el el
| NavinatorfZoom « x| | Mavigator/Zoom a x|
{ Navigator) Zoom Y Prope 3afor ¥ Zaom ) Property ¥, |

SEMA EA 757

[~ overlay <

Cross line 2| color

3. Measurement Item

For precise measurement, please use Zoom Window. The central point of cross line is that of a mouse
point.

a2 37 A (9> ofa)

Display of Measurement Object

Expansion Ratio

Color of Cross Line
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It gets data from one point to another point. It is the most basic way to get data. Click the
left side of a mouse for designating starting point and click it again at the end point.

|

Paint to Font
herzentaly Tt makes a horizontal line with baseline at both ends and measures data one point to

another point.

|

Haimnidlne 1t measures data between two parallel horizontal lines.

I

Paint bo Paink
vescdy [t makes a vertical line with baseline at both ends and measures data one point to another

point.

vaticdLine [t measures data between two parallel vertical lines.

NG T YU Aols ded SFHuS o we tEes 2IF
D B A FAD T ouW MEos SESADN S= A
Pazlélic 23 H2|E TEHIUAD,
, FFMT B Pomtatolsl +Tdatal MEHUTH sH 2|E
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’;‘ sl FME LEAD SEAHIAM EF oFa
Pdeline  button® EYSHAS XFAH0] BHEYUCH
@e; F #lo SAH daal THYCH

Cerpar bo
Lot
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Faaldlie |t measures data between two parallel lines. Designate the slop with the first divided line
and designate the distance of the segmented line to measure with the second divided line.

'<4_I
Pemend®d Tt measures the vertical data between baseline and a certain point. First set the baseline

and then designate a point you want. When finishing point setting, click the right side of a mouse to
terminate measurement.

ravine [t calculates data of free line. Click the left side of a mouse at the inflection point to make a
curve and click the right side of the mouse at the ending point to complete the curve.

GG_ .

Zenkar bo
Leter ]t gets data between the central points of two circles.

'\| 2TMo| BEUY AT AYMo|a}l Pei=E FEH pointE
N Toi 1 pontE0| 0|FE FIE SHE HME HEofFY=t,
Bedt Fic Point= # F0IF~ buttong O|E5HA|T MEo| Fle 28
% O~ button® ESAIM Mol BEEYCH
Ope~ dragging®l 2t =HSolM T8, &2 TRAM IS
i cgs| 38 oHEo] 20| W datal AHEEUICH

gk

o

BeskFi o : o .
In case that contour line is not clear, mark points at where you think it is a contour line and

make the most proximate straight line that consists of the points. Use the left side of a mouse to make
points and then the right button of the mouse to finish the line.

Qi
" Make a circle from left to right or right to left by dragging a mouse and calculate data about it.
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s Drag a mouse to make a circle from the center of a circle and calculate data about it.

®

Irari=Cide Select 3 points. And make a circle that goes through all of the three points and calculate
data about it.

e Drag a mouse to make an oval from left to right or right to left and calculate data about it.

C |

ket Drag a mouse to make a rectangle from left to right or right to left and calculate data about it.

‘I CHEH 2 data® TEUCHL HIEAM #2052~ buttonE
235 FME ClEAD ZE2FHOM 2EE 05~ button

Povin 8 BEsAe ci2taio] RHAE YL,
RqxEol He T MEs UEE HSYUCH FrH= MES
i.! O|Z5H YEE LS image 42 BEEPWY, F Y

ilbeange g LSt zelx] B2 YE iSpd 21 elF| Sproperty icon
o8 d80| @Y.

&

ravzen [t gets data of a polygon. Click the left button of a mouse at an inflection point to make a
circle and click the right button at the ending point to complete the polygon.

4]

RERE It gets data of the angle of two divided lines with no angular points. Use two divided lines

to get the angle and use Property Icon to set angular expression, that is, either interior angle or
exterior angle.

Object Properties..,

Cormen Ange Froperiiaz. .
 Intesion
e

<| EREO| EXTH T UES UEE SFHUSL F R 4
g BE 0|8 YTE UESHH image L3 YT EHWY, F
Iponsange  HZHE LiSHd AW S8 MR LS HeTs Aot
0| Property icon® 2 40| 7Hs 8t
SEPointz) ZBE THUCHL oB|Fs| =5 UEo] =us

Gi HEU
Prirt

L olDimus| YET BRI SUN SE AZGUE SEUSH
t‘ UFHE deters TargetFUHS FEOIN property ionS 2
Tage: @Il FHsEUCh

dg: 270 &2 (fI-> Ofh)
Display Interior Angle
Display Exterior Angle



panizangs  Jt gets data of the angle of two divided lines with angular points. Use two divided lines to

get the angle and use Property Icon to set angular expression, that is, either interior angle or exterior
angle.

Part 1t gets the coordinates of a certain point. The original point of the coordinate is on left top of
the image.

®

Teraes
On an image, it makes concentric circles or rectangles with regular interval. Data calculated
in such a way are coordinates of targeted central point. It is possible to set it with Property Icons.
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Unit is subject to calibration environment

Shape of target
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E0l 7hsddc

The shapes of target are circle, rectangle or a combined shape of circle and rectangle. It is possible to

move central point in Selection Mode .

4. HHelE

SHMH &2 5% FiH3 2Hg¥(Label)3] HAE 0lF # T 2As4oh

SEMNH

T Selection mode =

ot 20| & Selection mode?t FHE=2E W EHEHY O

4. Object Movement

It can move the location (position) of measurement object or its label.

JE2 % A (2T

Measurement Object
Label

(1) Click Selection Mode Wl and select the object you want to move. In general, Selection
Mode is automatically set after you finish measuring.

Otzl)

B

2

MEET 0|SHTA SH= JHHE MBS YuHoe SHo| B

> QEZR)
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dgh 1 7f ga
Selected Object

(2) Move the selected object where you want to move it.

=
@

3 Labelo|= Al 0= Labelzt o|ES&x|ct FiHo|=E & = Label= #H o|S8LChL

e o|EEe Label

4 File menuZ| Property & ®l4 Auto-color rotation & H=E&A|H 58 748 &3 colors 3]
i ojct clEd LSt HEE AH S HF default ® colorE FEIFH = SSUch

@ Label=| Color2 %% object> color® Property?]™ =FEuck

dgh 1 7f ga

Moving Label

(3) When you move label, only label moves. But when you move an object, the label follows the
object.

(4) Select Auto-Color Rotation in Property column in File Menu. Then it shows measurement objects
with different colors. When you cancel the selection, the colors of objects return to their default
colors.

(5) Adjust the color of label and measurement object in Property.

Preference |

¥ Auto color rotatice

Une ol B

Fork Color
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B  Annotation T4
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Annotation

® SHOW|HY T2 windowd| ETWH image®ol 21 TetSt IYE ZHATYCH

& Sh AT B EZ0| image layerZHs CHE layerd] EMTIEE image layert] EEEHAIHY
Flatten™ 2 & ¥ Shqof Bu{ch

o SEHopoEM ALESE ST Property windowE ARSI 2t olo|H &2 =ldatat
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* It shows on Window like measurement items and simple text and pictures appear on an image.

* As mentioned above, it exists in a different layer from image layer. So if you want to include
annotation in an image layer, you need to execute Flatten command.

* It uses the same Property Window as used for measurement items. Numeric data of individual
items are not available.
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Erases selected graphic object

Z  Turns to Statistics Mode

L Creates backup file and transmits data
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Multi-Focusing

In observing images in at high magnification, several focuses appear in Field of View. It captures
several images with different focuses in the same area and synthesizes them into one multi-focus
image.

* Work Procedure
(1) As below, capture several images with different focuses.

E B vt L2 Muli-Focus B E L E SEuC)

TTTEEE—— a
T MERER == sty e 0 ERT O0D +

S & =
ams
eas
Ll )

-

@ o3y g2 gds cs™ go| fHedEuch

(2) Click Multi-Focus button T on the toolbar.
(3) Synthesize the several images as follows.
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Image Tilting

As an image is more enlarged, the field of view (namely, the area you can see at one view) reduces.
Image tilting compensates the problem and overlaps different images on one big image.

B THEM

@ Tiling button L & S=HAY Tiling EHpizs HEHEUC

[ T | i

* Work Procedure

(1) Click Tilting button # : to turn to Tilting screen.

¥ Live Image buthon .w&; E2 54 Live image® & SEct

3 Capture button L!E_._ % ™ image® capturefLCt.
T Capture® image® ASA= H=2 o|FECL

Live [rmage |

(2) Click Live Image button - ¢ and acquire a live image.

(3) Click Capture button Lere | 4 capture the first image.
(4) Move the captured image where you want to place it.
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(5) Click Auto button ~ # | or Manual button Ml
Ado |
Detect the overlapped image area and tilt two images automatically. In case it can’t find a proper

point to paste in Auto Paste, it tilts it at the point where a user designates.
LETVE]

It tilts it at the point where a user designates, regardless of image overlapping.

B OMFER2} Zo| =W ol o|0|X 7 MEFH LiEF ok

D AZE £33 oS0 13HE FHE + UGS °

] imageE capturefl il

(6) As below, semi-transparent image (previous) turns to a clear image.
(7) Move a specimen moves a bit to capture the second image so that it can be overlapped one third.
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(8) Click Auto button ~ #42 | or Manual button M=l
(9) As seen below, two images are tilted.

W HEAE Imagert L& O FHR] 2HRSAI R HEH AT U ADT button= 2 &
ot FEckE MESH T Finish buttonE 2ESAH #HEE Image 7F X

eyeMeasure™ & HEHE o

Lindo |

' Undo JiEE

Tiling2| E2& SoidE o +=H5= 7lsHdYch

12 Zoom

Tiling mode™|* ImageZ| display size® HA|EHCh

(10) Repeat the same process until you get the image that you want. When you finish the work, select
only necessary part with AOI button and click Finish button. Then completed image is transmitted to

X-eyeMeasure ™,

Delate | Lido |

(11) Undo
It is a function to correct wrong tilting.

(]2) Zoom Zoom Ry
It displays the size of image to display in Tilting Mode.



1B Canvas Size

Canvas Size Tiling mode=| Canvas size® =3 §och
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#Ha Canvas37|

(13) Canvas Size
It adjusts the size of canvas in Tiling Mode.
Depending on computer specifications but about 256Mb memory supports 5000x5000.
370 22 (fl-> Oorzl)
Canvas Enlargement button

One click to enlarge... ot= &

Size of current canvas
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Color Conversion 244F HZE
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s A~g mrl Bsuch

Imaging Processing
Imaging processing is necessary to revise image.
Color Conversion

RGB to GRAY

It converts color image into 8-bit B/W image. It is often used in pre-treatment stage for other
proposes.



Geometric Transform 7|6}&5 #HE

Resie
Rotass
Flipvertical
Flip Horizorkal
FlipBocth

1. Resize
Fiz 3718 HAUoh

He " size ‘

MR B Size ‘

goi/soe 1% - o HHE
AbgEE o Hao W3
% ShgHet

Geometric Transformation
1. Resize

It changes the size of an image.

370 &2 (fI-> OfFh)
The size of original image

The size of a new image
Setting width/height ratio: If a user doesn’t use this function, image can be distorted.

2. Rotate
Canvas B X T 2t ot 5/ FH AT o)

[ angle {Degrae] |
ID Cancel
—

| R

ot

Hag TEHoF 1805 8 FHAIZ Yo

3. Flip Vertical

2. Rotate
It rotates canvas as much as set angle.

g1 7 B

Rotation angle

3. Flip Vertical
It rotates an image at 180° vertically.
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4, Flip Horizontal
AR FHoR 1805 B THAIZHCh
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4. Flip Horizontal
It rotates an image at 180° horizontally

5. Flip Both
HAUE 53 [ 58 Wites 1805 HTAMYU

4. Flip Both
It rotates an image at 180°, both vertically and horizontally.



Image Enhance ©0|0|x| &4t

Trvert

At Contras:
Husto Lavesl
Histogram Equalzs
Remoue Hrise
Erightniess Canrast

1. Invert
SE HEE w7, B2 HEE 9 oEA YT HAE oiEUCH,
oW W —

Image Enhancement

1. Inversion
It makes the inverse image by increasing low brightness and decreasing high brightness.

2, Auto Contrast
Capture & image 3| 2| contrast{THE[ENE 75 22 Sg4ch(Ree EH= BT
aldl o HE)

3. Auto level
ZZt=| rGB BTG HEH LSS Contrast g & 0 Bu{ch

2. Auto Contrast

It automatically finds the optimal contrast value of captured image (applied to the mean value of
RGB plan)

3. Auto Level
It assigns the optimal contrast value to each of RGB plan).



4. Histogram equalize
UHE FEE AE 220 E YHHUCL &, gl W ¥EE AEGEY

4. Histogram Equalization
It creates a histogram with normal distribution. That is, it re-distributes poor gray values.

5. Remowve noise

6. Bright & Contrast
capture # image Ofl Bright 3 Contrast 2t8 AH2x=| Eaol oot =F&HE 5 US4
Ch HUP =HE Y 71252 Arvow buthon 8 AFEFA 5= 2lSUC)

5. Remove Noise
It removes sequential noise that occurs in captured image.

6. Brightness and Contrast
A user can adjust (change) the value of brightness and contrast of captured image. He or she can use

Arrow buttons on a keyboard for more precise adjustment.



Bright : -28 Contrast : 1.86

Standard setting
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Image Filfering ©O|0| x| ZE{TY
EMHANCEMENT &4t

1. Hipass 3x3

DES WEE SHAUYC FY DUAR FTE LYY =0 2 ges oA

2. Hipass 523

oFG H2E FRAUYUCH FY DUUE FY [YY 2ot 2 dew 9A,

Image Filtering
Enhancement

1. Hipass 3x3
It amplifies high frequency. It replaces central pixel value with one higher than peripheral pixel value.

2. Hipass 5x5
It amplifies high frequency. It replaces central pixel value with one higher than peripheral pixel value.

3. Gauwssian 3x3

o] = (7hpAlet =o|=)E HALH

4, Gauwssian 3x3
Zol= (FIFAS Do E)E A AHECL

3. Gaussian 3x3
It removes noise (Gaussian noise).

4. Gaussian 5x5
It removes noise (Gaussian noise).



5. Median
ojo|x|s| FZatE W, =o|=MAH ARE HEYc

5. Median
It sets the median of an image. It indicates the effectiveness of noise rejection.

6. Sharpen
olojFElE HTH=2E2 4HEsHH gy

7. Blur
Hoo| vz HAEE dae: EEAH 2HYHee =HE A #HyYoh

6. Sharpening
It sharpens an image in detail.

7. Blurring
It unifies the pixels of similar colors into a mean value to make a focus blur artificially.



8. Min Filter
Masking #I® UMM L2808 7 SFUCH

9. Max Filter
Masking B/ UMM ZHEE FFHSWCh

8. Minimum Filtering
It brings in a minimum value from masking range.

9. Maximum Filtering
It brings in a maximum value from masking range.



EDGE oX|

1. Sobel Vertical
Sobhel =% oz H&

2. Sobel Horizontal

Sobel =¥ o7 &

Edging

1. Sobel Vertical

It extracts Sobel vertical edge.

2. Sobel Horizontal

It extracts Sobel horizontal edge.

3. Prewitt Vertical
Prewitt =3 x| H&

4. Prewitt Horizontal
Prewitt % oj=] H&

3. Prewitt Vertical

It extracts Prewitt vertical edge.
4. Prewitt Horizontal

It extracts Prewitt horizontal edge



5. Laplacian 3x3
Laplacian 0i|Z] & &

5. Laplacian 3x3
It extracts Laplacian edge.

6. Laplacian 5x5
Laplacian ®Z] & &

5. Laplacian 5x5
It extracts Laplacian edge.



MORPHOLOGICAL

1. Erode
5E iH= 59 #EsE oFE g9 dH4Eyo

2. Dilate

$2 JhHS HHE UKD oFE NS wTHUc

Morphological

1. Erosion
It expands a bright object and erodes a dark object.

2. Dilation
It erodes a bright object and expands a dark object.

3. Open
HE HH 2 HAHE TEEA o G2 dETHE #g, EE F5TE MAHEEO.

4, Close

S JHES} THH ARIE HYED DE SE&SE I

3. Opening
It makes smooth the boundary of a bright object, separates narrow joints and deletes small
protrusions.

3. Closing
It fills the gap between bright and dark object and expands small protrusions.
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X-eyeMeasure™ O] EF =M%= Image Database 8 0|, image @& ENEHoF e §
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Image Database
It uses image database included in X-eyeMeasure™ to manage images efficiently.

7k clE g
FHuz| clARE|E SHEO SHEC]ASH 4 o SE oloR &
= HEE TS SLts] group 22 SHELYCL

~rea

L]

#=ciaI BT
MEBHTYE BFS HECAD YBE ZoEYCH

Virtual Directory
It makes a virtual directory and groups images scattered in hard disc by assigning them a path.

Hard Disc Explorer
It shows the contents in a computer hard disc in use.

1. Image Database 2HEZ|.

@ SEci~3 H47|E Be ojo|x7} MBS0 U e oS H L

1. Making Image Database
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Selected directory
Images in the selected directory
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(2) Make a group under the name you want in the virtual directory.
a3 (91> otz

Directory under work space

Save folder for the images shown in the right side

(Note) Since there is no images saved in the virtual directory for now, the images in the right side
will disappear when you select the virtual directory.

(3) Select only images that you want and move them to the virtual directory (database).



Hl-ll-:ﬂ--l-ﬂlh

TREEEEOEE

T o
= 1

EEETREE e e or T AR ERD

N

4=E ojaxE rhuCHERlE o SHYC,

(3

(4) Move only selected images to the virtual directory.
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In the virtual directory, only image path is recognized. Actually no images exist in the directory.
Therefore, if you change the name or location of the actual directory (containing image files) in a
hard disc, you cannot use data in the image database.

2, FHuC]E =8| (Image database) BE
FrEHEEES oojRE AHE AT Fradf e A2 4HFE AT
3 SRE 4FESe A7 ok

2. Edition of Virtual Directory (Image Database)
There are two kinds of deletion of images in the virtual directory: deletion of only the paths in the
directory and deletion of actual files.
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(1) Select the image to delete in Image Database.
(2) Press Delete key. Then you see the warning pop-up window as below and click “Yes” button.
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Conform File Deletion

Will you delete 2 files?

Yes No

(3) Then you see the window as below
a8 (%l-< ok2f)

Conform File Deletion

Will you delete actual files?

Yes No

(4) In case you delete actual files, it will completely delete the images files saved in the hard disc.
Therefore, if the images bound to other images in a different group, they are also deleted.

3. FY(Description)®E
HZtz| olo|F|o MHEEs dYHE FHEYS o EEE 48 FEIEE HHY
H I FETelE 2% BY # T fguch

3. Edition of Description
A user can add explanations to each image. They are categorized and searched.
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A user can change Category Display in “Information View Change” on Category Window by using
the right button of a mouse.

4. Data B4 E
olg] 7IME FHE ol S5 o0 EE AL EFE + AUsdoh

[Tool Help
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4. Data Search

Using the descriptions already entered, a user can search for images or sort them out.
(1) Select searching method

12 (%)< o)
Search by a single keyword
Search by multiple keywords

@ SEFMdoE HYE AT
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(2) In case of searching by a single keyword

4
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Select the category (find field) to search and enter a key word in Query.
Searched image appears in ‘Find Results”.
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5. Database HE w
= £ datebases 4242 ME ClE WY E HE=E0AH SERE mdbE
(3) In case of searching by multiple keywords

Select the category to search and enter a key word regarding the category.

(4) Search results show up in “Find Result”.

5. Save Database W

The entire database are saved into different files with .mdb extension.
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Appendix 2 [Harness Drawing]
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Appendix 2 [Harness Drawing]
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