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B SLE AT DA B IS BNONE R B R,

The software interface can automatically adapt to different screen resolutions.
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1. Main Function Menu Area;

2. Sub-function Menu Area,;

3. Sub-function Data Display and Operation Area;

4. Toolbar:

- Click to perform user switching operation;

- From left to right are the inverter status, detector status, X-ray source status and
PLC status in sequence;

- Click to perform the operation of closing the software;

- Click to perform the operation of shutting down the computer;

The middle part of the toolbar displays the product name of the currently applied product;

The far right of the toolbar displays the current system time.



2.9%1)54) Software Startup
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The foreign object detection software starts automatically by default when the device is powered
on, or it can be launched by double-clicking the [Scanner] shortcut icon on the desktop with the

mouse.

3.ERF G System Login
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After the software is launched, the login page is displayed, as shown in Figure 3-1. Enter the
correct login password and click the [Login] button in the [User Login] dialog box to complete the

login operation. The page displayed after successful login is shown in Figure 3-2. For detailed

instructions on the operation of the system on-screen keyboard, refer to Chapter 12.
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If the equipment has not been turned on for more than 3 days, the X-ray source preheating opera-
tion will be automatically performed after successful login.

As shown in Figure 3-3, during the X-ray source preheating process, click the [Cancel] button to

terminate the X-ray source preheating.
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X-ray Source

Preheating (3-3)



4.7 MEM Product Management
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Click the [Product Management] button in the main function menu area to enter the product

\

management page, as shown in Figure 4-1.
On the product management page, operations such as creating a new product, modifying parame-

ters, deleting a product, applying a product, and viewing product parameters can be performed.
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4.1 Hidr= 5 Create New Product
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Enter the name of the new product in the [Product Name:] input box and click the [Create New
Product] button. The new product creation operation is completed when the system pops up the
prompt box [New Product Creation Completed]. The name of the newly created product will be

displayed at the end of the product list box.

4.2 H¥SE Modify Parameters
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Select the product whose parameters need to be modified in the product list. At this time, the

name of the currently selected product will be displayed in the product name input box, and the



parameter data of the currently selected product will be displayed in the parameter editing area
on the right side of the page. After modifying the parameters, click the [Modify Parameters]
button. The parameter modification operation is completed when the system pops up the prompt

box [Parameter Modification Completed].

4.3 MR Delete Product
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Select the product to be deleted in the product list. At this time, the name of the currently selected
product will be displayed in the product name input box, and the parameter data of the currently
selected product will be displayed in the parameter editing area on the right side of the page. After
clicking the [Delete Product] button, the system will pop up a product deletion confirmation
prompt box. Click the [Confirm] button to execute the product deletion operation, and the prod-
uct deletion operation is completed when the system pops up the prompt box [Product Deletion

Completed]; click the [Cancel] button to cancel the product deletion operation.

4.4 B Apply Product
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Select the product to be applied in the product list. At this time, the name of the currently selected
product will be displayed in the product name input box, and the parameter data of the currently
selected product will be displayed in the parameter editing area on the right side of the page. Click
the [Apply Product] button, and the product application operation is completed when the system
pops up the prompt box [Product Application Completed].

4.5 28I Parameter Description
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X-ray Parameters:

(1) Voltage: Set the voltage value of the X-ray machine when inspecting products.

(2) Current: Set the current value of the X-ray machine when inspecting products.
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Algorithm Selection:

Algorithm selection includes pharmaceutical detection, capsule detection, packaged product
foreign object detection, and bulk material foreign object detection.

(1) Pharmaceutical Detection: Responsible for detecting splits, missing tablets, and the integrity
of tablets.

(2) Capsule Detection: Responsible for detecting missing capsules.

(3) Packaged Product Foreign Object Detection: Targeted at foreign object detection of packaged
products.

(4) Bulk Material Foreign Object Detection: Targeted at foreign object detection of bulk materials.
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Image Blank Column (4-5-6)
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(1) Product Length: Mainly determines the image cropping size in bulk material mode, with the
unit being millimeters (mm).

(2) Rejection Duration: Refers to the time from the start of the rejection mechanism's operation to
the end of its operation. The unit is milliseconds (ms).

(3) Alarm Light On Time: Refers to the duration for which the alarm light emits yellow light when
the equipment detects a non-conforming (NG) product. The unit is milliseconds (ms).

(4) Buzzer Alarm Time: Refers to the duration for which the buzzer sounds an alarm when the
equipment detects a non-conforming (NG) product. The unit is milliseconds (ms).

(5) Conveyor Belt Speed: Specifies the speed of product inspection. The unit is millimeters per
second (mmy/s).

(6) Photoelectric Filtering Time: Refers to the time when a human body is detected during X-ray

source irradiation or product inspection. During the equipment's inspection process, if the photo-
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electric filtering time is reached, the equipment will shut down, inspection will stop, and manual
restart is required to resume operation. The unit is milliseconds (ms).

(7) Rejection Delay Time: Refers to the time interval from the moment a product is detected as
non-conforming (NG) to the start of the rejection mechanism's operation. The unit is milliseconds
(ms). The setting of the rejection delay time determines the accuracy of the timing for rejecting
NG products.

(8) Image Blank Column: As shown in Figure 4-5-6, the product image size is 800, and the number
of image blank columns is 200.

Taking the packaging image of the product "Pharmaceutical" in Figure 4-5-6 as an example, the
columns before the effective product columns are detected (before the red line) are the image
blank columns.

(9) Maximum Product Gray Level: The value range of this parameter is 0~255. It is the maximum
gray level threshold that can be presented when the product passes through. Only values less than
this threshold can be imaged, while values greater than this threshold cannot be imaged. For
products that are relatively thin and have weak X-ray blocking ability, this value should be set
close to 255.

(10) Gamma Correction Value: This parameter is responsible for performing gamma correction
on the image during imaging to improve contrast. When the gamma value is set to 1, no correction
is performed.

(11) Gray Level Mapping Range: Controls the setting of gray level boundaries when mapping nor-

malized values to gray levels in the [0,255] interval.

5. 85E M Data Management

5.1 /%8 Production Management
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Click the [Production Management] button in the sub-menu area to display the production man-
agement sub-page, as shown in Figure 5-1-1.

After selecting the start date and end date for the query, click the "Query" button to perform the
production data query. It can display the production data within a period of time, including the

total production quantity, number of qualified products, number of unqualified products, and

unqualified rate, etc.
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5.2 B EM Equipment Management
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Click the [Equipment Management] button in the sub-menu area to display the equipment man-

agement sub-page, as shown in Figure 5-2-1.
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After selecting the start date and end date for the query, click the "Query" button to view data such
as equipment operation time, working time, and standby time.

1. Operation Time: The total time the inspection system remains turned on each day.

2. Working Time: The total time the inspection system is in automatic inspection mode each day.
3. Standby Time: The total time the inspection system is turned on but not in automatic inspection
mode each day, which is calculated as Operation Time minus Working Time.

4. Operation Rate: The ratio of daily Working Time to Operation Time.

5.3 %8Ptk Equipment History
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Click the [Equipment History] button in the sub-menu area to display the equipment history

sub-page, as shown in Figure 5-3-1.
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Select the query date in the calendar, and the table below will display the historical records of the
equipment's power-on and power-off for the selected date. Click the [Delete Current Records]
button to delete the power-on and power-off historical records of the selected date. The system
will pop up a confirmation dialog box for deleting current records. Click the [Confirm] button to
complete the operation of deleting current records; click the [Cancel] button to cancel the opera-

tion.



Click the [Delete All Records] button to delete the power-on and power-off historical records of the
equipment for all dates. The system will pop up a confirmation dialog box for deleting all records.
Click the [Confirm] button to complete the operation of deleting all records; click the [Cancel]

button to cancel the operation.tion.

5.4 7Ep#lk# Generate Report
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Click the [Generate Report] button in the sub-menu area to display the generate report sub-page,

as shown in Figure 5-4-1.
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Generate
Report (5-4-1)
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Select the query date in the calendar, and detailed information for the selected date will be
displayed in the 4 tables below. Click the [Generate Report] button, and the system will pop up a
dialog box for selecting the save path of the Excel report file. Select the report save path and click
the [Save] button in the upper right corner of the file save dialog box to complete the report export

operation; click the [Cancel] button in the upper left corner to cancel the report export operation.
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6. RGBEE System Settings
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Click the [System Settings] button in the main function menu area to enter the system settings

page, as shown in Figure 6-1.

RIUTE
System
Settings (6-1)

6.1 B&+$2iH Equipment Control
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Click the [Equipment Control] button in the sub-menu area to display the equipment control

sub-page, as shown in Figure 6-1-1.

Al
Equipment
Control (6-1-1)
14
S



X ERFH -
(1) RERERM: £ X SEERLIERE, FIESRE X R L, BiRER, Sd0RERERT]EMIE
BIRME

(2) FH)E XOEiE: i OFE X OtIR) %8, X IR RAZ IR B A R SRR E A TR,

(3) <M X SR i e X IR %, <M X e,

(4) TBBRIE R : R BPRIE IR 1L, X ERIRE I TIRRRIEIRAVTE S,

(5) X PR : il (X SETRTmR 148, PAT X SETRIIENAIERAE, W& 6-1-2 , s [BUH 1L rT 2% 1k X R
TERE R,

X IEIRTIEN

X-ray Source

Preheating (6-1-2)

X-ray Source Control:

(1) Set Beam Voltage and Current: Enter the voltage and current values in the X-ray source work-
ing voltage and current input area, then click [Set Beam Voltage and Current] to complete the
setting.

(2) Turn On X-ray Source: Click the [Turn On X-ray Source] button, and the X-ray source will start
working according to the set beam voltage and current values.

(3) Turn Off X-ray Source: Click the [Turn Off X-ray Source] button to shut down the X-ray source.
(4) Clear Errors: Click the [Clear Errors] button, and the X-ray source equipment will execute the
error-clearing command.

(5) X-ray Source Preheating: Click the [X-ray Source Preheating] button to perform the preheating
operation. As shown in Figure 6-1-2, click the [Cancel] button to terminate the X-ray source

preheating.
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Conveyor Belt Control:

(1) Set Speed: Enter the speed value in the conveyor belt speed input box and click the [Set Speed]
button to complete the speed setting.

(2) Conveyor Belt Forward Rotation: Click the [Conveyor Belt Forward Rotation] button to start the
forward rotation of the conveyor belt.

(3) Conveyor Belt Reverse Rotation: Click the [Conveyor Belt Reverse Rotation] button to start the
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reverse rotation of the conveyor belt.

(4) Conveyor Belt Stop: Click the [Conveyor Belt Stop] button to stop the conveyor belt.
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Detector Data Acquisition:

Click the [Start Data Acquisition] button to begin collecting detector data, which will be displayed
in the form of a curve. When the X-ray source is off, the curve shows the background state; when
the X-ray source is on, the curve shows the full-scale state. Click the [Stop Data Acquisition] button

to halt the real-time refresh and display of detector data.

6.2 i ANfit Input and Output
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Click the [Input and Output] button in the sub-menu area to display the Input and Output
sub-page, as shown in Figure 6-2-1.

The indicator lights show the status of each component for output signals and input signals. A

green light indicates normal operation, and a red light indicates a fault.

2024-04-28 14:30:13

@ Ak @ i @ OLHHARTT
AT @ HLTIERE @ Jrihizs @ {F i
o N ® =4 @ 220V ACKAEL @ il IR
@ =iEFL @ HALFEIRE @ il ] FREITR
@ ZfFar @ XLHLH R @ Jllmshirx
@ FiFaRik (il E) @ [EIHiHH @ EFTAREEL
MAGES
@ HELTERH @ HEndaaisi| @ gL
o N HH
@ k=2 @ A3 @ ZlniEdle
Input and _

Ouput | TR [ (o iz fit

(6-2-1)




6.3 RS System Parameters
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Click the [System Parameters] button in the sub-menu area to display the System Parameters

sub-page, as shown in Figure 6-3-1.

System

Parameters (6-3-1)
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1. Interface Language: Currently supports Chinese and English.

A a1~ W N

2. Conveyor Belt Running Direction: Sets the running direction of the conveyor belt during prod-
uct inspection.
3. Detector Selection: Only supports the SF MCD Detector at present.

4. Dongle Information: Displays the software's service period.
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5. Communication Serial Port: Sets the serial port numbers for the PLC, inverter, and X-ray

source.

6. System Settings:

- Software Auto-Start on Boot: Sets whether the foreign object detection software starts auto-
matically when the device is powered on.

- Save Raw Data: Sets whether to save the original image data during product inspection.

- Vertical Mirror Display: Sets whether to display the image in vertical mirror during product
inspection.

- Horizontal Mirror Display: Sets whether to display the image in horizontal mirror during prod-
uct inspection.

7. Image Saving Settings:

- Image Saving Type: All images; NG images; OK images; Do not save images.

- Image Saving Path: Click the button to pop up the image saving path selection dialog box,
and select the storage path for inspection images.

- Image Retention Period (Days): Sets the number of days to retain saved images. The system
will clear expired image data on startup.

- Daily Inspection: Sets whether to enable the daily inspection function during product inspec-

tion.

6.4 k{4 2% Imaging Parameters
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Click the [Imaging Parameters] button in the sub-menu area to display the Imaging Parameters
sub-page, as shown in Figure 6-4-1.After modifying the imaging parameters, click the [Save]

button for the new parameters to take effect.
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1. Number of Detection Points per Detector Board: Different detector models have different num-
bers of detection points. Set according to the actually used detector.

2. Total Number of Detection Points: Different detector models have different total numbers of
detection points. Set according to the actually used detector.

3. Pixel Pitch: Represents the imaging precision of the detector. Set according to the actually used
detector.

4. IP Address: The IP address of the detector.

5. Remote Port: The network communication port number of the detector.

6. Local Port: The network communication port number of the industrial computer.

7. Effective Start Pixel & End Pixel: Refer to the effective imaging range on the image. An alarm
can be set if the product imaging exceeds this range.

8. Bad Channel Index: The serial number of damaged detection points in the detector. No input is
required if there are no bad points. Enter the serial number directly for a single bad point (e.g.,

"30"); use "-" to separate serial numbers for multiple bad points (e.g., "30-40").
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6.5 FH ¥ 8 User Management
R PRI R UF A EE %8, s AP B 00w, 18 6-5-1.
Click the [User Management] button in the sub-menu area to display the User Management

sub-page, as shown in Figure 6-5-1.

2024-04-28 14:31:09

B HEE

mEn | |
yiwwm | |
% B wkEn | |

MR
o | |
ZEREE

wiEE | |

LN A

PP B
HFERH
User : - @
Management {,) P i B R = ST (6-5-1)

L HEE: LA ZNRE R RS, A REES R ED,

2. HFEM ABREM, F R T, EiE T ABIRAIVESRERD,

(DA ZARE R RSt f5 ] MBS, LR 1R F A 518 T AR RAY &R

(2) EHEHP RS R ARG G H Al UBRZE A T, I8 TABPRA & R,

(3) i I 2 [A) EAEAN PR EF SR AR Gt fm A ] DU S 1l T ABUR A8 S 7

(4) fif & 38 TAAXBRE SR R G e AR AE SR (AT BUPR )8 S 2 7

1. Change Manufacturer Password: The manufacturer password can only be modified when
logging into the system with manufacturer privileges.

2. User Management: Modify the login passwords for manager, workshop supervisor, and general
worker privileges.

(1) After logging into the system with manufacturer privileges, you can modify the login pass-
words for manager, workshop supervisor, and general worker privileges;

(2) After logging into the system with manager privileges, you can only modify the login pass-
words for workshop supervisor and general worker privileges;

(3) After logging into the system with workshop supervisor privileges, you can only modify the
login password for general worker privileges;

(4) After logging into the system with general worker privileges, you cannot modify the login pass-

word for any privileges.




7.H%:3] Self-Learning
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Click the [Self-Learning] button in the main function menu area to enter the Self-Learning page,
as shown in Figure 7-1. The self-learning function allows real-time adjustment of parameter con-
figurations based on the images of inspection results, thereby determining appropriate inspec-

tion parameters for the product.
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Different detection algorithms correspond to different parameters. Click the [Capture Image]
button to start self-learning. Pass the products through the inspection one by one—parameters
learned for the product will be automatically filled in the corresponding parameter items (some
parameters need to be set manually), and all parameters support manual modification. After
setting the optimal parameters, click the [Save Parameters] button to make the parameters take
effect.

Click [Shielding Settings] to pop up the shielding settings dialog box. Shielding settings are mainly
used to shield areas of the product that are prone to false detection and misjudgment during
inspection. The shielding area types include No Shielding, Surrounding Shielding, Left-Right
Shielding, Top-Bottom Shielding, and Desiccant Shielding. The size of the shielding area is mea-

sured in millimeters (mm).
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8.7 Ml Product Inspection
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Click the [Enter Inspection] button in the menu area to access the Product Inspection page.

8.1 K:li¥fE Inspection Operation
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Click the [Inspection Operation] button in the sub-menu area to display the Inspection Operation

sub-page, as shown in Figure 8-1-1. Click the [Start Inspection] button to begin product inspec-

tion.
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8.2 Fahi§Z Manual Parameter Adjustment
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Click the [Manual Parameter Adjustment] button in the sub-menu area to display the Manual
Parameter Adjustment sub-page, as shown in Figure 8-2-1.

Users can manually adjust the parameters obtained through self-learning to optimize the inspec-
tion parameters. After modifying the parameters, the image display area will real-time show the

inspection results with the new parameters for the operator's reference.
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Click the [Enlarge Image] button to display the image in an enlarged size; click the [Shrink Image]
button to display the image in a reduced size. When the mouse hovers over the image display area,
drag the mouse to move the image. The [Shielding Settings] function is the same as the Shielding
Settings function in Self-Learning.

Click the [Previous Image] button to display the inspection result image of the previous inspected
product; click the [Next Image] button to display the inspection result image of the next inspected
product. Currently, the system supports viewing the inspection result images of up to the last 5
inspected products.

Click the [Save Parameters] button to make the modified inspection parameters take effect.

The function of the [Parameter Configuration] button is the same as the [Parameter Configura-

tion] button in Self-Learning.
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8.3 i FE% Image Viewing
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Click the [Image Viewing] button in the sub-menu area to display the Image Viewing sub-page, as

shown in Figure 8-3-1.
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8.4 #ifE% Image Query
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After selecting the start date, end date, and query image type (All images, NG images, OK images),
click the [Search] button to query the currently applied product based on the set search criteria.

The query result list will display the filenames of the images that meet the search criteria.

8.5 &% Image Backup
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1. Click the [Select Mobile Device] button to pop up the [Select Image Backup Path] dialog box,
then select the USB flash drive path.

2. Click the [Backup to Mobile Device] button. The system will pop up a backup progress dialog

box, which will automatically close after the backup operation is completed.

kN TEAE
Backup Prog-
ress Dialog Box (8-5)



9. Ul e 58 Switch Login & Screen Lock
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After logging into the system, if you need to switch the logged-in user, click the button on
the toolbar— the system will pop up the User Login dialog box.

Enter the login password correctly and click the [Login] button in the dialog box to complete the

login operation.

10818 Software Exit
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Click the button on the toolbar, and the system will exit the foreign object detection soft-
ware; click the button on the toolbar, and the system will shut down the computer.

11.3:/EHFR Operation Permissions
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The system is divided into 4 levels of permissions, ranked from highest to lowest as follows: Manu-
facturer Permission, Manager Permission, Workshop Supervisor Permission, and General Worker
Permission.
1. Manufacturer Permission can operate all functions in the system.

2. Manager Permission cannot perform the following operations:
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- (1) Cannot set the [Photoelectric Filtering Time] parameter in [Product Management];

- (2) Cannot operate the [Zero-Level Update] and [Equipment History] functions in [Data Man-
agement];

- (3) Cannot perform the operations of [Turn On X-Ray Source], [Turn Off X-Ray Source], and [Set
Beam Voltage & Current] in [Equipment Control] under [System Settings];

- (4) Cannot operate the [Imaging Parameters] function in [System Settings];

- (5) Cannot perform the operation of exiting the software.

3. Workshop Supervisor Permission inherits all the restricted operations of Manager Permission,

with the following additional restricted operations:

- (1) Cannot operate the [Equipment Management] function in [Data Management];

- (2) Cannot operate all conveyor belt control functions in [Equipment Control] under [System
Settings].

4. General Worker Permission inherits all the restricted operations of Workshop Supervisor

Permission, with the following additional restricted operations:

- (1) Cannot operate the [Create New Product], [Modify Parameters], and [Delete Product] func-
tions in [Product Management];

- (2) Cannot operate any functions in [Data Management];

- (3) Cannot operate any functions in [System Settings];

- (4) Cannot operate any functions in [Self-Learning].

12. %88 On-Screen Keyboard

12.1 7 Numeric On-Screen Keyboard
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The numeric on-screen keyboard supports the input of positive and negative numbers, which is
used for the input and modification of parameter data. It features a simple interface and single

function, as shown in Figure 12-1-1.
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12.2 i AR EERL Chinese-English Input On-Screen Keyboard
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The Chinese-English input on-screen keyboard is mainly used in scenarios where the input of

English letters, numbers, symbols, and Chinese characters is required.

RS N\
EUNCETVN
Chinese-English
Input On-Screen
Keyboard
English Lower-
case Input (12-2-1)
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