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XCamLab Microscope Interactive Teaching Software User Manual

1 Teacher Side
1.1 Application Scenarios
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Figure 1 Main Interface

XCamlLab is specifically designed for interactive classroom teaching, microscopy-based laboratory instruction, and
centralized management of laboratory or computer-room equipment. It is suitable for educational environments such as
primary and secondary schools, vocational colleges, universities, microscopy laboratories, and multimedia classrooms.

Key capabilities:

Real-time acquisition, annotation, and synchronized broadcasting of microscope images

Screen broadcasting, screen lock (Black Screen), remote startup/shutdown, and centralized classroom control
Real-time transfer of text messages, files, and images between teachers and students

Built-in image calibration, measurement tools

Seamless integration with PCs, tablets, microscope cameras, and student terminals

Attendance management, assignment distribution, submission collection, and classroom administration

Remote device maintenance and parameter reset functions

The icons on the left represent the following functions respectively:

Icon Function

Camera Control

Laboratory

Screen Monitor

Chat Room

‘White Broad

(AL N o

Assignment
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1.2 Software Install & Login

1.2.1 Pre-installation & Pre-launch Preparation

Windows Firewall and third-party antivirus software (360 Security, PC Manager, etc.) may mistakenly block the
XCamlLab installer and network communication modules, which will lead to installation failure, software crash on launch,
or abnormal operation of the account management function. Please adjust firewall settings before installing and launching

the software.
1. Turn off Windows Firewall
1) Click Start > Settings > Privacy & security > Windows Security;

2) Open Firewall & network protection, then turn off firewall under Domain network, Private network and Public
network respectively.

@ e Privacy & security > Windows Security
WP Local Accour =
win iy - a
Windows Securiy is yo wand
B Hom devi ‘
= el
o Sestem . elp i
Protection areas . s to st Give us feedback
[ ™
Virus & theeat protect Restore settings
L 4 Q Change your privacy setting
/
Ry fcount protection @ Domain network
i L .
.
- G el e atectio Tumon
: ]
@ G App & brows
5 . 13 Private network
L
Device securty
= o Tumon
®
@ I[Je @ parfor e & )
@ Public network (active)
S
Tumon
@ Gethelp
£ Givefesdback

Figure 2 Turn off Windows Firewall

2. Disable protection of third-party security software

Locate the antivirus icon in the system tray at the bottom right of the desktop, right-click and select Exit / Pause real-
time protection. Keep it closed until the installation and initial login test are fully completed.
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1.2.2 Software Install

Step 1: Run the file "XCamLab_ Setup.exe", and click the "Next" button when the following window pops up.

XCamlab Setup = *

Welcome to XCamLab Setup

Setup will guide you through the installation of XCamLab.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.,

Next > ] Cancel

Figure 3 Run the installer

Step 2: When the Select Installation Role window pops up, select Teacher and click the Next button.

XCamlab Setup = X
Select Installation Role P
Choose Teacher or Student for this machine &/
Install XCamLab as:
© Teacher
() Student
< Back Cancel

Figure 4 Select Installation Role

Step 3: When the Choose Install Location window appears, click Browse to select your target installation path. No changes
are usually required; click Install to start the installation.

XCamlab Setup = X
Choose Install Location P
Choose the folder in which to install XCamLab. G

Setup will install ¥CamLab in the following folder. To install in a different folder, dick Browse
and select another folder, Click Install to start the installation.

Destination Folder

C:\Program Files Touptek' ¥ Caml ab'\Student] Browse. ..

Space required: 315.0 MB
Space available: 93.9 GB

< Back Install I Cancel

Figure 5 Choose Install Location
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Step 4: An installation progress bar will appear during the installation process.

r
() XCamLab Setup —

Installing
Please wait while XCamLab is being installed. O

Extract: PasteAction.gml... 100%

Extract: plugins.gmltypes... 100%

Extract: gmldir... 100%

Extract: qtquickcontrols 2fusionstyleplugin.dl... 100%

Qutput folder: C:'\Program FilesiTouptek' W CamLab\Teacher\gm\QtQuick\Controls\Fu. ..
Extract: ButtonPanel.gml... 100%:

Extract: CheckIndicator.gml... 100%

Extract: CopyAction.gml... 100%

Extract: CutAction.gml... 100%

Extract: DeleteAction.gml... 100%

Extract: PasteAction.gml... 100%

Mullsoft Install System v3,10

< Back Next > Cancel

Figure 6 Installing

Step 5: After the progress bar completes and the interface shown below appears, check Create a desktop shortcut. You
may select Launch XCamLab Teacher at startup as needed, then click the Finish button.

(D) XCamlab Setup —

Completing XCamLab Setup

¥CamLab has been installed on your computer.

Click Finish to dose Setup.

B Launch ¥CamLab at startup

< Back Cancel
Figure 7 Completing XCamLab Teacher Setup

Step 6: After closing the window, check for the XCamLab iconO on your desktop. The presence of this shortcut
indicates a successful installation. If you cannot locate it, search for "XCamLab" via Start > Search.

Figure 8 Desktop shortcut
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1.2.3 Login
Step 1: Insert the USB License Dongle

The USB license dongle is the hardware authorization device supplied with XCamLab. It is required for software startup
and license verification.

Insert the dongle into a USB port on the teacher's computer and wait for the operating system to recognize the device.
After confirming successful detection, proceed with software startup.

Figure 9 USB License Dongle
Step 2: Launch the Software
Launch the application by running "XCamLab.exe" from the desktop shortcut, Start Menu, or installation directory.

For first-time use, it is recommended to select Run as Administrator to avoid functionality limitations caused by
insufficient permissions.

Step 3: Initial Startup Configuration
When the Windows Firewall dialog appears, select the required network types and click “Allow Access”.
Step 4: Login

Enter the Username and Password and click Login to enter the main interface.

Administrator

XCamlLab

Interactive Mode ~
Standalone Mode

&) English @ Interactive Mode

Figure 10 Login Interface

For image capture and processing without interactive functions, click the lower-right corner = '"teractive Mode =,

switch to Standalone Mode; to access the student information management backend for adding teacher and student

information, click the upper-right corner 2 and choose the Administrator option. The interface language can also be
manually switched to English, Simplified Chinese, Traditional Chinese and Russian.
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1.3 Software Functions
1.3.1 Camera Control

The Camera Control page centrally manages microscopic camera hardware, image collection functions and imaging
parameter settings. The interface adopts a layout with a fixed left navigation bar and a right image preview area. The
bottom of the left navigation bar can switch between two pages: Camera Control and Property, with corresponding
configurations displayed persistently after selection. The right area is the real-time microscopic image preview window.
A measurement and annotation toolbar is placed at the top of the page, and the status bar at the bottom synchronously
displays image resolution, preview frame rate and zoom ratio.

@ Xcamisb ol = o

_Elﬂram(untml - =] m = g 8 ¢ NA v ® st 4 s/ 4+ OOCB Q@B ~OEF EE S e
| E31SPM20000KPD
@ x
5 Copture & Resolution s ( . 3 — - %
= 3 e A ;
Scrven. . - y
& Expesure & Gain » - v . % 4 k,
l . Thery - B o s o
iR B White Balance - *
=)
Eecvo.  © Color Adjustment
&
sign. ) Power Frequency (Ant
@ Gy

= Flip

© Mise

B Cmeacowel  Propeny o Prening @276 M D88 nm - -e

Figure 11 Camera Control Interface
1.3.1.1 Measurement Tools

The Measurement Tools adopts a grouped design consisting of primary icons and expandable sub-tools.

Frequently used tools are displayed directly on the toolbar, while related advanced tools are grouped under expandable
menu indicators. Clicking the primary icon displays all available tools within that category.

B B 8 m = 0O B @ NA - * st A/ -2 -+ 0D0C - 0® -/ ~0O@0DNF ® W o @
[ ® @
x = % 1 ) [}
| o]

Figure 12 Measurement Tools
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The functions are described below:

Icon Function
B Open File
‘B Save File
88 Browse
[l Split-Screen Comparison
9 Sync Zoom and Pan
E EDF
E Stitch
@' Auto Edge Find

z
>
<

Select Magnification for Measurement after Calibration

& Select the desired Measurement Unit

Object Select

Point (Point Counter)

Arrow

Angle

4 Points Angle

Arbitrary Line

Horizontal Line

Vertical Line

Parallel

Double Parallel Lines

FRH [NX [ o]

3 Points Vertical Line

4 Points Vertical Line

Rectangle

Ellipse

Circle

2 Points Circle

3 Points Circle

Annulus

Two Circles and its Center Distance

3 Points Two Circles and its Center Distance

Arc

Curve

Polygon

Text

Scale Bar

Delete selected measurement objects

Delete all the measurement objects

Execute Calibration to determine the corresponding relation between magnification and resolution,
which will establish the corresponding relationship between measurement unit and the sensor pixel size.
Calibration needs to be done with the help of a micrometer.

©| Ol BAEARIO N\ 8O0/}

Settings
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Dual-pane split-screen synchronous comparison observation interface: the left window displays the real-time native
microscopic preview feed from the camera, while the right window loads saved reference specimen images. When using
split-screen comparison, users may enable or disable "Sync Zoom and Pan". The two viewports support linked zooming
and panning, allowing teachers and students to conveniently compare structural differences of slide samples side by side.

@ XCamiah mi| = 9

B g Camen oot

* 14/ 4+ D00 @®-~00OF " ®E @

| E3ISPM20000KPD

5 Capture & Resolution

& Exposure & Gain

D White Balance

foio foie |

 Color Adjustment

§@

7 Power Frequency (Ant..

1

@ Gay

“ Hlip

@ Mise

. Property ImagePr o imigeigrg @ 30«26 Bz B Hsmgrom - am -

Figure 13 Split-screen Comparison
1.3.1.2 Image Adjustment Tools

The Image Adjustment module is designed to provide professional image optimization for microscope camera output. It
enables users to fine-tune image brightness, color reproduction, and image stability, ensuring high-quality microscopic
images for measurement, analysis, and classroom presentation.

The Image Adjustment panel consists of nine major functional areas:

(B White Balance IO
B Camera Control » Auto White Balance O [ e .
| E31SPM20000KPD Mode Manual v AC (50 Hz)

Red -7 AC (60 Hz)
%1 Capture & Resolution ~ _

O DC
‘ © Snap ‘ ‘ [k Record ‘ Green -9 Lighting Tips
Preview Resolution
2736 % 1824 v e ’ I ”
Capture Resolution . O Color
5440 x 3648 ~ & Color Adjustment > Gray

Hue 0
& Exposure & Gain oo~ »« Flip e
Auto Exposure () Contrast 0 Horizontal

O Vertical

Exposure Target Saturation 0
—>0 ® Misc 0
Exposure Time Brightness 0 Sharpness 81
 ——) o) .
Gain Gamma 100
o . O Invert

Figure 14 Image Adjustment Panel
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The following table describes all image adjustment parameters available in the interface:

Function Description
Camera List Displays all recognized microscope camera devices
Snap Capture image and save it to the local disk or USB flash drive
Record Record video and save it to the local disk or USB flash drive

Preview Resolution Sets the video Preview Resolution

Sets the image Snap Resolution. To improve the frame rate, a lower resolution is usually selected for preview, and a higher

nap Resolution )
Snap Resolutio resolution for snap

When Auto Exposure is checked, the system will automatically adjust exposure time and gain according to the value of

Auto Exposure .
exposure compensation

The reference brightness value of the image in auto exposure mode. The software automatically adjusts the exposure

Exposure Target duration and gain to maintain the average brightness of the preview image at the set value

Available when Auto Exposure is unchecked. Slide to left or right to reduce or increase exposure time, adjusting brightness

Exposure Time of the video

Gain Adjust Gain to reduce or increase brightness of video. The Noise will be reduced or increased accordingly

Global Auto White Balance adjustment according to the window video every time the button is clicked

Manual Adjust the Red. Green or Blue item to set the video White Balance

ROI Chgck the ROI item Will display a req ROI rectangle on the video window, drag it to the interested area will perform the
White Balance according to the area video data

Red Slide to left or right to decrease or increase the proportion of Red in RGB on video

Green Slide to left or right to decrease or increase the proportion of Green in RGB on video

Blue Slide to left or right to decrease or increase the proportion of Blue in RGB on the video

Saturation Decreases or increases the Saturation of the current image

Gamma Adjust Gamma level of the video. Slide to the right side to increase Gamma and to the left to decrease Gamma

Contrast Adjust Contrast level of the video. Slide to the right side to increase Contrast and to the left to decrease Contrast

Brightness Adjust Brightness level of the video. Slide to the right side to increase Brightness and to the left to decrease Brightness

Hue Adjust Hue level of the video. Slide to the right side to increase Hue and to the left to decrease Hue

AC(50HZ) Check AC(50HZ) to eliminate flickering caused by 50Hz illumination

AC(60HZ) Check AC(60HZ) to eliminate flickering caused by 60Hz illumination

DC For DC illumination, there will be no fluctuation in light source so no need for compensating light flickering

Lighting Tips I1lumination reminder for real-time light-status feedback, helping users avoid poor images from improper lighting.

Color Select the Color if you want to preview color video

Grayscale Select the Grayscale if you want to preview grayscale video

Horizontal Flip Check Horizontal Flip if the horizontal direction of the screen video is opposite to the actual scene

Vertical Flip Check Vertical Flip if the vertical direction of the screen video is opposite to the actual scene

Sharpness Adjust Sharpness level of the video

Denoise Slide left or right to Denoise the video

Negative Film Can invert the pixels in the video or perform Negative Film processing

Note: Click the button - to restore all parameters on this panel to camera factory defaults.
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1.3.1.3 Measurement Properties

Configure visual styles for all Measurement Properties, including line color and line width. The Geometry section displays
the pixel length of the currently selected measurement shape in real time; the eye icon on the right controls whether
measurement values are shown or hidden on the image. Users can move measurement objects by dragging; data will be
updated in real time. Separate style settings are supported for lines, circles, polygons, text , scale bars, etc.

Auto Edge Find is a software-based edge recognition algorithm. The edge-search pixel range is set by adjusting the
edge-finding radius parameter. A larger value expands the algorithm’s search scope, suitable for specimens with blurred
edge transitions. A smaller value only identifies pixels close to the contour, ideal for samples with sharp, clear outlines.
After drawing the measurement graphic, the software searches for the specimen’s actual boundary around the starting
point based on this parameter and automatically corrects the measured contour.

# Appearance ¥

Line Color B

Line Width - | 2px | +
* Geometry ¥
Length(px) 749.166 @
® Auto Edge Find 2
Edge Find Radius - 40px +

Figure 15 Measurement Properties Panel
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1.3.1.4 Image Process

After opening an image file, an Image Processing function panel will appear on the left side of the interface. Click to
expand it and access various image-editing features. Image Processing consists of five sub-menus: Mode, Process, Adjust,
Rotate, and Edit History, which support in-depth optimization for loaded microscopic slice images. The bottom status bar
displays image resolution, color bit depth, histogram (showing the distribution of luminance, R, G and B channels within
the image), and zoom ratio.

@ Xcamish

B oo
B | & Proces
D & Adjust
omt
+ EdtHistory
=]
iy
®
e
@ p =
Figure 16 Image Process
Color Model <
& Adjust < RGB -
Auto Correct M R(Red) 0 Color Filter e
Auto Levels Red Green Blue
Auto Contrast G(Green) 0
Bright Contrast &5
rightness / Contra - ; Color Extract .
. ue;
A T 0 Red Green Blue
—)
& Mode = Contrast 0
Color Depth —)
. Curves v
O 24-bit [|: Rotate -
8-bit o v
Gamma h
Grayscale Gamma 10 Flip
Contrast-Preserving Desaturate —) Horizontal
Invert Vertical
% Process M Histogram Equalize v C Edit History M
Binarize Intensity 10 LA s} o=
Filter =0 Show Grid D . . . Cumment  No. Operation
Image Size Reset 1 Open

Figure 17 Image Process Panel
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The table below details all image-processing parameter-setting functions on the interface, clearly listing the purpose and
operation instructions for each function, helping users quickly master parameter adjustment by referring to the interface.

Function Description
Color Bit Depth Switch image between 24-bit and 8-bit color depth
Grayscale Remove hue and saturation information of pixels, only keep luminance value
gz:;rii;l;reseWIHg Remove color information while retaining the original brightness-contrast of the image
Invert Perform pixel inversion / negative-film operation on the image
Binarization Grayscale processing. Pixels above the set threshold turn white, while others turn black
Filter Multiple filter algorithms for image noise reduction, smoothing and sharpening
Image Size Reset pixel resolution to adjust image dimensions

Auto-Levels

Automatically set brightness upper and lower limits based on pixel distribution and redistribute pixel values

Auto-Contrast

Automatically adjust image contrast

Brightness Adjust overall image brightness

Contrast Adjust image contrast

Gamma Adjust gamma value to modify mid-tone brightness performance

g;ifﬁ;zglon Improve image contrast and balance pixel grayscale distribution

Color Model Switch among RGB, CMYK, HSI, HLS, HMS color spaces. Adjust corresponding color-channel parameters after selection
Curve Precisely tune brightness and color channels via coordinate curve editor

Color Filter Set selected R/G/B channel value to 0 while keeping the other two channels unchanged

Color Extract Retain selected R/G/B channel and set the other two channels’ values to zero

Rotate Custom-angle rotation, horizontal flip and vertical flip for images

Edit History Record every image-processing step; support undo, redo and rollback to previous states

1.3.2 Laboratory

The top of the Laboratory interface supports computer room switching and status statistics. Use the drop-down menu in
the upper right corner to switch between different managed computer rooms. Real-time statistics of online and offline
devices are displayed to help teachers grasp the status of student terminals quickly. Shortcut buttons including Refresh,
Student List and Edit Layout are provided to synchronize device status, view student information and customize seat
layout.

The main area displays each student terminal in numbered cards. Cards with blue borders indicate online devices, while

irai icons indicate offline devices. Different running status of online devices can also be identified via labels on the cards.

represents Windows device, represents Android tablet.

XCamlab

[c] Laboratory

Lab:  Default Lab2 “OnlineS « Offined O Refresh & SudentRoster B8 EditLayout

g Teacher PC
=]
soven
(=]
e
@ a Ontne eonina -
. - | ‘ - | - |
an iR s
a o
Lo o y 02 01 Bab
orine o
W | [ & I
o5 e 2 vid
2

Figure 18 Laboratory Interface
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1.3.2.1 Student Roster Function

Data cards at the top show overall class status: total number of students, number of online devices, attended students and
pending attendance confirmations. Teachers can select target classes, search for students by name or student ID, and filter
student lists by attendance status via the drop-down menu.

The list below displays detailed information including username, student ID and attendance status for each student.
Teachers can manually set attendance status as Present, Leave, Late, Absent or Pending. The Roll Call function sends
notifications to all student terminals with automatic status update after roll call. Attendance data can be exported as CSV
files for record keeping.

Student Roster
Detuuh 1362

Unconfirmed

Figure 19 Student Roster Function

1.3.2.2 Layout Editor Function

The Layout Editor interface presents seats in a grid. Users can customize the number of rows, columns and total devices,
add or remove seats, and adjust layout specifications. Blank seat cards in the material bar on the right can be dragged to
the grid for seat arrangement. Quick layout operations including arrange by row, arrange by column and reset layout are
available. Right-click a seat to remove it.

Click Save Layout to apply the customized layout to the main laboratory interface, or click Delete Layout to restore
default settings.

Lab:  Default Lab

Figure 20 Layout Editor Function
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1.3.2.3 Raise Hand Assistance

The Raise Hand Assistance function provides real-time cross-page reminders and two-way processing for student
assistance requests. No matter which interfaces the teacher is using, the online student list will pop up automatically with
a prominent hand-raising icon next to the corresponding student when a student raises a hand for help. The corresponding
seat icon on the laboratory interface will also be marked synchronously.

Teachers can click the hand-raising icon in the student list to mark the request as processed, and the icon will disappear.
The processing status will be synchronized to the student terminal in real time, ensuring no student requests are missed.

XCamLab m

B  tLaboratory Lab:  Default Lab2 *Onlines = Offline O Refresh 2 StudentRoser 88 Edit Layour FEr——
Comers
Online Members .
9 Teacher PC
Sareen
= Teacher 1)
un
e =5 = =5
- - o Student {5)
p-y o o “
o . ity
o uly 02 Tom 0 dob 0
. ﬂ Tom
w
: u “
m
: ﬂ b
~ @ souw o
. Daid
= - »
L] W
o5 I 2 David

Figure 21 Raise Hand Assistance

1.3.3 Screen Monitor

The Screen Monitor function allows teachers to view student terminal operations in real time and conduct classroom
management.

The top toolbar provides view control options: use the Layout drop-down menu to switch grid modes from 2x2 to 5x5.
Devices can be filtered to show all devices, only online devices. The Refresh button ensures real-time screen updates.
Each preview window is labeled with student ID, online status and real-time screen content. Page turning buttons are
available when there are more students than the single-page display limit.

XCamlab

B Screen Monitor . -
Q r;
R
—
2
= ’y

AR ] - ) %l ]  private Chat

© File Distribution

¥ ! X b o
=D — ) — , ST

Figure 22 Screen Monitor Interface
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Click any student preview window to open the operation panel on the right. Functions are listed as below:

Function Description
Student Broadcast Broadcast the selected student's screen to all terminals for sharing operation examples or problem-solving steps
Remote Control Remotely operate the student's terminal to assist with operations or correct errors (Supports AIOCAMW Cameras only)
Fullscreen Display Maximize the preview window to view screen details (Unavailable while teacher broadcast is active)
Private Chat Conduct one-on-one text communication with the student for individual guidance
File Distribution Send teaching materials or assignment files to the student's terminal (Supports AIOCAMW Cameras only)
Lock Screen Lock the student's terminal screen to keep students focused on teaching content

1.3.4 Chat Room

The Chat Room interface has a session list and search bar on the left. Teachers can search for students or switch between

group chats and private chats. Click the delete icon next to chat cards to remove records. The main middle area
displays chat history in chronological order. The input area at the bottom supports text input, as well as image sending,
emoji selection and screenshot tools. Teachers can send courseware, documents and screenshots to highlight key teaching
points.
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Figure 23 Chat Room Interface
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1.3.4.1 Group Files

Click the icon at the top right = to open the class group shared files window. The top search box can search files within
the group, the top right corner supports refreshing the file list, and all files can be sorted by upload time. The list displays
file name, size, uploader and upload date, with download and delete operation buttons on the right of each file. The bottom
of the interface shows the total number of files and storage space usage. The blue Upload File button at the bottom right
allows you to select courseware, specimen images, spreadsheets and other materials from local storage to upload to the
class group. All students can download and view uploaded files, making it easy for teachers to distribute experimental
learning materials uniformly. Teachers have permission to delete all files, while students may only delete files uploaded
by themselves.

Figure 24 Group Files
1.3.4.2 Online List Function

During broadcast teaching, status icons are displayed next to student entries:
=) : The student is receiving broadcast normally
@: The student has declined the broadcast

'=/. The student’s broadcast acceptance is pending confirmation
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Figure 25 Broadcast Status Feedback
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Right-click any student entry in the online list to start a Private Chat, which opens an independent mini chat window. A

floating icon at the bottom right B of all interfaces can also open the mini chat window for one-on-one communication.
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Figure 26 Mini Chat Window
1.3.5 Electronic Whiteboard

The Electronic Whiteboard is a real-time annotation tool for interactive teaching. It can work with screen broadcast
function to improve teaching efficiency.

Tools from left to right: Pen, Highlighter, Arrow, Rectangle, Circle, Text, Eraser, color selector, line width adjuster, line
style (available for arrows, rectangles and circles), Save Drawing, Undo, Redo, Clear and Cancel. Teachers can make
annotations on knowledge points, experimental steps and problem-solving ideas, and push the content to all student
terminals in real time.

XCamLab
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Figure 27 Electronic Whiteboard Interface
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1.3.6 Assignment

The assignment management module realizes full digital management of teaching assignments, including assignment
publishing, progress tracking, collection, batch review and score export. It adapts to various scenarios such as experiment
reports and exercises, and streamlines teachers' assignment management work.

A class drop-down selection box is located at the upper right corner of the page, allowing you to switch between different
teaching classes to view corresponding assignment data. Data cards at the top show the total number of published
assignments, assignments due within 6 hours, completed/expired assignments and involved classes. Users can search
assignments by title, description or class, and filter assignments by status (All / In Progress / Expired). Click any
assignment card to enter the details page.

XCamab

o B Comem Tecing i [ o [ rivin mipms

i
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Figure 28 Assignment Interface
1.3.6.1 Publish Assignment Function

To create and publish a new assignment, first select your target class, then input the assignment title and fill out the
assignment description to specify task requirements. You may set a deadline for the assignment, or leave this field blank
if no deadline is needed, and uploading attachments is optional. After completing all relevant settings, click Publish
Assignment to distribute the task to the selected classes, and students will receive relevant notifications on their mobile
terminals.

Publish New Assignment

Teaching Class*

22: Class A

Title *

Descriptior

Deadline Attachment (optional)

2026-09-04 i Choose Attachment

Cancel

Figure 29 Publish Assignment Panel
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1.3.6.2 Assignment Details & Review Interface

The assignment details page displays full assignment information including Title, Description, Class Size, Deadline and
Attachments. Shortcut operations including Edit, Replace Attachment, Batch Review and Delete are available.

Statistics cards show overall submission status: completion rate, number of reviewed, pending review, rejected and
unsubmitted assignments. The student list displays submission status of each student, with search and filter functions.
Supports downloading all submissions to the default assignment path. Scores can be exported as files for record keeping.

MCamLab
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Figure 30 Assignment Details Interface

Click a pending submission to open the review window. Teachers can download and view submitted files, enter scores
and comments, then click Review to confirm or Reject to return the assignment. All results are synchronized to student
terminals in real time.

Review - Ethan Carter 200901

0001 (2).jpg
2 2026-09-07 09:45

& Download & View
Enter a score and feedback, then click Review; click Reject to return it.
Score

Feedback

Cancel O Reject

Figure 31 Review Panel
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1.3.7 Quick Operation Tools

The quick operation bar integrates frequently used classroom control and interaction functions for one-click access
without switching interfaces.

The detailed function descriptions are as follows:

5 Broadcast
[ Screen Broadcast B2 Scan to Join

¢ Camera Broadcast X, File distribution

e Class Control [ Screen Tools (1) Power JT-L

2 Screen Review ¢ Remote Reboot

3 Screenshot () Remote Shutdown

Black Screen (® Screen Record

+H O

Focus Mode

Disable USB

B #

Lock Camera Params

Figure 32 Quick Operation Bar

Function

Description

Screen Broadcast

Push the teacher's screen content including courseware and operation demonstrations to all student terminals in real

Camera Broadcast

Push real-time microscopic images to student terminals to display samples and experimental details

Scan to join

Mobile devices scan QR codes to join class and receive teaching content

File distribution

Send files in batches to selected classes for all students to download

Black Screen

Lock all student terminals with a customized prompt on the screen

Focus Mode

Students cannot switch to other programs and are limited to operations inside XCamLab

Disable USB

Restrict USB access on all student terminals to prevent unauthorized file transfer and virus infection

Lock Camera Params

Lock camera settings on student terminals to keep experimental images consistent

Screen Review

Enable on-screen annotation for highlighting key content during teaching

Screenshot

Capture screenshots of teacher or student screens and save as image files; support capturing windows in hidden state

Screen Record

Record teaching processes and save as video files for later review and sharing

Remote Reboot

Batch reboot student terminals remotely

Remote Shutdown

Batch shut down student terminals remotely after class

The bar pops up automatically when hovering the mouse to the top of the page, and can be switched between floating and
fixed mode by clicking B

1.3.7.1 Screen Broadcast

J Broadcast @ Class Control [ Screen Tools () Power -
51 Screen Broadcast I3 Fullscreen broadcast
N Camera Broadcast iF Windowed broadcast

Figure 33 Screen Broadcast Quick Button

Broadcast is divided into two modes: Fullscreen broadcast and Windowed broadcast, which synchronously transmit the
teacher’s computer screen to all student terminals. When choose Fullscreen broadcast, the teacher’s screen covers the
entire display of student devices, hiding their original interface, ideal for centralized teaching and key content explanation,
and students cannot exit the broadcast. When choose Windowed broadcast, the teacher’s screen will not block the students’
original operation interface. If students switch to other function pages, the teacher’s broadcast feed will float as an
independent small window on their screens, allowing students to view the broadcast while independently operating
software and observing microscopic images.
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Figure 34 Windowed broadcast > Student side independent small window

This pop-up window is Select Display for broadcast. When multiple monitors are connected to the teacher PC, this
window will pop up and show real-time previews of Display | and Display 2. You may select one monitor as the broadcast

source. After picking the target display preview, click OK to push its screen content to all student devices, or click Cancel
to exit broadcasting.

[ Select Display

Choose the display to broadcast.

=

Display 2 25601440 Display 1 1920+1080 (Primary)

Cancel

Figure 35 Select Display for Broadcast
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1.3.7.2 Scantojoin

The teacher terminal can generate a unique classroom QR code with one click. Mobile tablets and smartphones shall first
connect to the classroom local Wi-Fi network, then scan the QR code to redirect to the web-based interactive classroom,
and log in rapidly by entering student ID and password. After accessing via mobile devices, users can fully utilize all
interactive teaching features including Teacher broadcast, Chatroom and Assignment. This function enables flexible in-
class experimental learning on mobile devices and fits mixed multi-terminal teaching scenarios.

Teachers may print out the generated classroom QR code and post it for students to scan and log into the web-based
classroom conveniently.

Scan to Join Class

Figure 36 Scan to join Panel

The following shows the web XCamlLab interactive classroom with iOS phones as an example.

XCamLab @ EN - ° 200906 -

XCAMLAB
CLASSROOM

STUDENT ACCESS

Welcome back toClass

Sign in to watch the teacher’s demo, join

class discussions, and submit homework.

STUDENT ID /f ACCOUNT

PASSWORD

Remember me

Enter Class >

® Connected to classroom server (| () D

Broadcast Chat Assignment

< © 192168.10.201 ¢ -+ 6 © 192168.10.201 &
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XCamLab @ - (@) 200006 - XCamLab @en - (@ 200008 -
Conversations i HemEweRK & Refresh
Search conversations Course
Assignments
Class Group 14:12
Charlotte Fisher: gy View and submit your assignments,
and track review feedback
ww 10:42
m
n 6 . 3
All assignments To submit
2 © 1
Under review Reviewed
Search assignments.
° To submit Under review Reviewed
Math To submit
A& Class A (@ 1d left
[ = D O P 0O
Broadcast Chat Assignment Broadcast Chat Assignment
< 2 192.168.10.201 ¢ 000 < 9 19216810.201 & 300

Figure 37 Demonstration of Web-based Interactive Classroom on iOS Mobile Phones

1.3.7.3 File distribution

The file distribution function supports batch delivery of large-volume experimental files. Teachers can select target class,
add local large files and customize transmission speed (up to 300 Mbps). The interface displays a list of all online students
receiving files. This feature only supports distribution to AIOCAMW all-in-one devices for now.

| Distribute 2 lorge file
= Cwmtcen  ClassA

5 Tesdec

] ¥

Figure 38 File distribution Panel
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After clicking Start Distribution, the real-time transmission status will be displayed, with synchronized statistics of the
number of ready, fully done and failed recipients. The ongoing distribution task can be cancelled at any time during
transmission.

. Distribute a large file

Testdocs

Figure 39 File distribution Panel > Receiving

Once all students finish receiving the files, the interface will notify that all transmissions are successful. After receiving
the files, a pop-up reminder will appear on each student terminal. The files are automatically saved to the designated local
folder, and users can open the storage directory with one click to quickly access experimental materials.

Camlab.

Wiaiting for teacher broadcast...

Figure 40 Student-side Pop-up Reminder
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1.3.7.4 Focus Mode

After Focus Mode is enabled, the system locks the interface of student terminals. A yellow notification banner pops up at
the top of the page to inform students that the teacher has activated Focus Mode. All terminal operation permissions are
restricted: students cannot minimize the software or switch to other applications and desktops. They may only view
microsection images and conduct experiment-related operations within XCamLab, which effectively eliminates
distractions in class. It currently works only for AIOCAMW all-in-one devices.

Figure 41 Focus Mode > Student-side Interface

1.3.7.5 Screen Review

The annotation toolset includes Pen, Highlighter, Arrow, Rectangle, Circle, Text, Eraser, color selector, line width adjuster,
font size adjuster and line style. Save, Undo, Redo, Clear and Cancel buttons are also provided.

After enabling the screen review mode, the mouse penetration function will be activated by default. You may directly
click and operate the underlying teaching software without closing the annotation layer.

s seooral- ® -~ o

O fe b O fud® E- IR

fill

Figure 42 Screen Review Interface
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1.3.7.6 Screen Record

The screen recording function is located in the Screen Tools menu. It fully captures the teacher’s desktop, real-time
microscope camera footage and all operation steps, with a live recording timer displayed on the interface. Three control
commands are available during recording: Pause Recording temporarily suspends image capture and resumes seamlessly
without splitting the video; End Recording finalizes the task and automatically saves the complete video file; Cancel
Recording aborts the whole session with no footage saved. All other classroom control buttons remain accessible, allowing
teachers to use screen broadcast, camera broadcast, black screen and other features while recording.

©
2J Broadcast @ Class Control (®) Screen Tools () Power -t
72 Screen Review
&K Screenshot @ End Recording
|® Recording 00:05 > @ Pause Recording

X Cancel Recording

Figure 43 Quick Operation Bar After Screen Record Starts
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1.4 System Settings
1.4.1 Teaching Settings
This module configures classroom teaching parameters, containing Display Mode and Black Screen.

® Simplified Mode switch hides the lab page to streamline UI when enabled.

® Two broadcast modes are available. Optional Broadcast pops a confirmation prompt on student devices for
them to accept or decline screen sharing, taking effect on the next broadcast. Forced Broadcast automatically
pushes the teacher’s screen to all student terminals without student consent, suitable for unified centralized
teaching.

® Sectting the Broadcast Audio Source: transmit only System Audio, capture only Microphone voice input, or
deliver both System Audio and Microphone narration simultaneously to suit different classroom audio
collection scenarios. The configuration will take effect when the next broadcast starts. (Audio broadcast is only
supported for AIOCAMW all-in-one cameras)

® Custom Black Screen Silence prompt text for student terminals; edit in input box and click Save to apply.

76t System Settings

| 58 Teaching Settings Teaching Settings

B System Preferences Display Mode
Hide the Lab page in's

[@ System Diagnostics
Broadcast Mode Forced

The broadcast is delivered to students without requiring col a Forced R — .
This setting takes effect the next time a broadcast is startec Optional

25 Account & About

System Audio

System Audio E— Microphone

System Audio + Microphone

Broadcast Audio Source
Teacher broadcast sends the local system audio.

Black Screen Silence
Keep Quiet

£ Teacher

Figure 44 Teaching Settings

Figure 45 Optional Broadcast > Confirmation Prompt

27 /58



XCamLab Microscope Interactive Teaching Software User Manual

1.4.1.1 Normal Mode

In Normal Mode, lab functions are available with classroom layout editing supported. Student devices can be bound to
position numbers (e.g., 01, 02, 03) as shown in the figure below, which requires static [P configuration via the Router.
Teachers can view device distribution as well as online/offline status on the lab interface. This mode applies to fixed
classrooms and formal teaching scenarios. Refer to the document XCamlLab Network Instructions for complete
configuration information.

ACamlsh

Lab:  Defautiabz +Onines - Ofined O Fefreh & StudentRoster B8 Editbayout

9 Teacher PC

(2] Laboratory

.....

Figure 46 Normal Mode

1.4.1.2 Simplified Mode

In Simplified Mode, lab functions are not supported (see figure below). Classroom layout and student position numbers
are hidden. Student devices do not need to be bound to fixed position numbers, and [P addresses are obtained automatically
via DHCP. Suitable for non-fixed classroom scenarios. Refer to the document XCamLab Network Instructions for
complete configuration information.

XCamiab
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Figure 47 Simplified Mode
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1.4.2 System Preferences
Adjust core software runtime settings: language switch & file save path.

® Dropdown supports Default(Change with system language), Simplified Chinese, Traditional Chinese, English,
Russian for full UI text switching.

® Video codec mode: The hardware mode prioritizes the computer's GPU to handle image encoding and decoding,
while the software decoding mode is compatible with a wider range of devices and driver environments for
improved compatibility and stability. You may switch between the two modes via the dropdown menu as
needed.

® Enabling "Launch XCamlLab at startup", the software will run automatically when the computer powers on,
eliminating the need to open it manually. If disabled, the program will not launch automatically upon startup.

® Root directory for recordings, attendance/config exports: recordings auto-save to /recording, attendance files
to /attendance. Input path manually or use Browse; blank = default folder. Files auto-classified for easy access.

5 System Settings

Default (System)

5 Teaching Settings System Preferences

English
Language . -
| B System Preferences Language changes take effect after you restart the English e Russian (pycekuii)
application Simplified Chinese (fEj{&t37)
[@ System Diagnostics
Traditional Chinese (Z8&8+32)
25 Account & About Video codec mode
Hardw tizes GPU enco >ding, whil
ardware r =5 GPU encoding and decoding, whils Hardware Hardware
etter stability across various platforms >
Software
Launch XCamlLab at startup 0

Save Path

Configure the base directory for saved and downloaded files. Content is organized into subfolders

under this path. Leave blank to use the default: C:/Users/UserName/Documents/XCamLab
Save to:

2 Teacher C:/Users/UserName/Documents/XCamLab

Figure 48 System Preferences
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1.4.3 System Diagnostics

System diagnosis is used to detect computer system information, GPU parameters and available H.264 encoders, so as to
judge the video and image processing capability of the local machine. Simply click the Start Detection button on the page,
and the software will automatically complete the overall video performance test, which helps troubleshoot software and
hardware compatibility issues such as picture stuttering and decoding errors. After detection, view the generated
diagnostic results and adjust the video encoding and decoding mode according to the feedback data.

Multi-stream decoding stress test is used to simulates concurrent decoding of multiple student video streams with gradual
load increase (25/36/49/64 channels), to test the maximum monitor window capacity supported by the local device. Do
not run video tasks such as broadcast, stream pushing or monitoring during the test.

7 System Settings
S Teaching Settings System Diagnostics

[ System Preferences System Diagnastics

Check system information, GPU details, and available H.264 encoders.

| @ System Diagnostics
Start Diagnostics
2 Account & About

Run diagnostics to check this computer's video capabilities

Multi-stream decode stress test

Simulates concurrent decoding of multiple student streams (progressive 25/36/49/64 lanes) to
measure the monitor grid capacity of this machine. Do not broadcast, stream or monitor while the

est is running

Start test

£ Teacher

Figure 49 System Diagnostics
1.4.4 Account & About

Shows logged-in teacher account info, visually display the maximum student connections with Logout button to return to
login page.

Bottom About panel displays software version for troubleshooting and update management.
The About section presents the software name, copyright period and official website.

%2 System Settings

53 Teaching Settings Account & About

& System Preferences Account
Maximum student connections: 50
[@ System Diagnostics
| 2 Account & About
Version V2.0 20260907
About

ToupTek XCamLab

Copyright © 2025-2026

w.touptek.com

£ Teacher

Figure 50 Account & About
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2 Student Side>AIOCAMW All-in-One Camera
2.1 Software Install & Login

2.1.1 Pre-installation & Pre-launch Preparation

Windows Firewall and third-party antivirus software (360 Security, PC Manager, etc.) may mistakenly block the
XCamlLab installer and network communication modules, which will lead to installation failure, software crash on launch,
or abnormal operation of the account management function. Please adjust firewall settings before installing and launching
the software.

1. Turn off Windows Firewall
1) Click Start > Settings > Privacy & security > Windows Security;

2) Open Firewall & network protection, then turn off firewall under Domain network, Private network and Public
network respectively.

Restore settings

& Domain network

Tum on

i3 Private network

@ Public network (active)

Tum on

Figure 51 Turn off Windows Firewall
2. Disable protection of third-party security software

Locate the antivirus icon in the system tray at the bottom right of the desktop, right-click and select Exit / Pause real-time
protection. Keep it closed until the installation and initial login test are fully completed.
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2.1.2 Software Install

Step 1: Run the file "XCamLab_ Setup.exe", and click the "Next" button when the following window pops up.

XCamlab Student Setup = X

Welcome to XCamlLab Student
Setup

Setup will guide you through the installation of XCamLab
Student.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Mext to continue.

Mext > ] Cancel

Figure 52 Run the installer
Step 2: When the Select Installation Role window pops up, select Student and click the Next button.

XCamlab Setup = x
Select Installation Role ™\
Choose Teacher or Student for this machine =/

Install XCamLab as:

() Teacher

Ofmgent

< Back Mext > ] Cancel

Figure 53 Select Installation Role

Step 3: When the Choose Install Location window appears, click Browse to select your target installation path. No changes
are usually required; click Install to start the installation.

XCamlab Setup -
Choose Install Location ™
Choose the folder in which to install XCamLab. 2/

Setup will install ¥CamLab in the following folder. To install in a different folder, dick Browse
and select another folder. Click Install to start the installation.

Destination Folder

C:'\Program Files Touptek ¥ CamLab\Student Browse...

Space required: 315.0 MB
Space available: 93.9 GB

< Back Install 1 Cancel

Figure 54 Choose Install Location
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Step 4: An installation progress bar will appear during the installation process.

-
() XCamlab Setup -

Installing
Flease wait while ¥CamLab is being installed. O

Extract: PasteAction.gml... 100%

Extract: plugins.gmltypes... 100%

Extract: gmldir... 100%

Extract: gtquickcontrols 2fusionstyleplugin.dll... 100%:

QOutput folder: C:\Program Files{Touptek\XCamLab'Teacher\gml\QtQuick\Controls'Fu. ..
Extract: ButtonPanel.gml... 100%

Extract: CheckIndicator.gml... 100%

Extract: CopyAction.gml... 100%

Extract: CutAction.gml... 100%

Extract: DeleteAction.gml... 100%

Extract: PasteAction.gml... 100%

Mullsaft Install Systern w3, 10

< Back Next > Cancel

Figure 55 Installing

Step 5: After the progress bar completes and the interface shown below appears, check Create a desktop shortcut. You
may select Launch XCamLab Student at startup as needed, then click the Finish button.

() XCamlab Setup —

Completing XCamLab Setup

¥CamLah has been installed on your computer.

Click Finish to close Setup.

@ Launch ¥CamLab at startup

< Back Cancel
Figure 56 Completing XCamLab Teacher Setup

Step 6: After closing the window, check for the XCamLab iconO on your desktop. The presence of this shortcut
indicates a successful installation. If you cannot locate it, search for "XCamLab" via Start > Search.

Figure 57 Desktop shortcut
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2.1.3 Login

Step 1: Launch the Software

Run XCamLab.exe via desktop shortcut, Start Menu or installation folder. Right-click the program and select Run as
administrator on the first launch to avoid malfunctions caused by insufficient permissions.

Step 2: Initial Startup Configuration
When the Windows Firewall pop-up appears upon startup, tick the required network types and click Allow access.
Step 3: Login

Enter the Username and Password, and click Login to enter the main interface

XCamLab

Interactive Mode ~
Standalone Mode

& English @ Interactive Mode

Figure 58 Login Interface

For image capture and processing without interactive functions, click the lower-right gear to switch to Standalone Mode.
The interface language can also be manually switched to English, Simplified Chinese, Traditional Chinese and Russian.

34 /58



XCamLab Microscope Interactive Teaching Software User Manual
2.2 Software Functions

2.2.1 Camera Control

@ Xcamish
B o camer Conol
| AIGCAMWEMPA

Seache.

% Capture & Resolution
.

& Expasure & Gain
A0 hite Balance
 Color Adjustment
O Power Frequency (Ant.
@ Gy
« Flip

) Mise

Figure 59 Camera Control Interface

2.2.1.1 Measurement Tools

The Measurement Tools adopts a grouped design consisting of primary icons and expandable sub-tools.

Frequently used tools are displayed directly on the toolbar, while related advanced tools are grouped under expandable
menu indicators. Clicking the primary icon displays all available tools within that category.

5 = 8 m = g B ¢ NA * st A/ -+ 00 Q@-0®-/ ~O0NF ® W =& @
- L S 4 4 @ ®
X—///_g_ @ do
I B

Figure 60 Measurement Tools
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The functions are described below:

Icon Function
B Open File
‘B Save File
88 Browse
[l Split-Screen Comparison
9 Sync Zoom and Pan
E EDF
E Stitch
@' Auto Edge Find

z
>
<

Select Magnification for Measurement after Calibration

& Select the desired Measurement Unit

Object Select

Point (Point Counter)

Arrow

Angle

4 Points Angle

Arbitrary Line

Horizontal Line

Vertical Line

Parallel

Double Parallel Lines

FRH [NX [ o]

3 Points Vertical Line

4 Points Vertical Line

Rectangle

Ellipse

Circle

2 Points Circle

3 Points Circle

Annulus

Two Circles and its Center Distance

3 Points Two Circles and its Center Distance

Arc

Curve

Polygon

Text

Scale Bar

Delete selected measurement objects

Delete all the measurement objects

Execute Calibration to determine the corresponding relation between magnification and resolution,
which will establish the corresponding relationship between measurement unit and the sensor pixel size.
Calibration needs to be done with the help of a micrometer.

©| Ol BAEARIO N\ 8O0/}

Settings
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Dual-pane split-screen synchronous comparison observation interface: the left window displays the real-time native
microscopic preview feed from the camera, while the right window loads saved reference specimen images. When using
split-screen comparison, users may enable or disable "Sync Zoom and Pan". The two viewports support linked zooming
and panning, allowing teachers and students to conveniently compare structural differences of slide samples side by side.

@ XCamlab S

B e ane comel - PBEB 02 BEBe M- X 14/ 4+ D00 0@ ~OEF & EE O
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b
e
e ) Capture & Resolution
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Hesign. (. White Balance

© Color Adjustment

O Power Frequency (Ant...

@ Gray B

v« Flip

@ Misc

B cmera. Property imsgePr. | winageipny Om0snm s @ Hewgem 2] 0w v

Figure 61 Split-Screen Comparison
2.2.1.2 Image Adjustment Tools

The Image Adjustment module is designed to provide professional image optimization for microscope camera output. It
enables users to fine-tune image brightness, color reproduction, and image stability, ensuring high-quality microscopic
images for measurement, analysis, and classroom presentation.

The Image Adjustment panel consists of nine major functional areas:

(B White Balance Lo Y

Auto White Balance

Ca Control ea ~
(-] mera Control Mode Manual . O Power Frequency (Ant
| E3ISPM20000KPD AC (50 Hz)
Red -7
AC (60 Hz)
) Capture & Resolution v
- 5 Green -9 O bc
5
‘ ©} Snap ‘ { ) Record } Lighting Tips
Preview Resolution Blue 0
@ Gray v
2736 x 1824 v
Capture Resolution O color
& Color Adjustment ~
5440 x 3648 v Gray
Hue 0
« Exposure & Gain 9> v« Flip i
Contrast 0 .
Aute Exposure () Horizontal
O
& Vertical
Exposure Target Saturation 0
—) .
@ Misc 9w
i 3 Brightness 0
Exposure Time g Sharpness 81
—) @]
—)
Gain Gamma 100
Invert
o) _— O

Figure 62 Image Adjustment Panel
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The following table describes all image adjustment parameters available in the interface:

Function

Description

Camera List

Displays all recognized microscope camera devices

Snap

Capture image and save it to the SD card or USB flash drive

Record

Record video and save it to the SD card or USB flash drive

Preview Resolution

Sets the video Preview Resolution

Snap Resolution

Sets the image Snap Resolution. To improve the frame rate, a lower resolution is usually selected for preview, and a higher
resolution for snap

Auto Exposure

When Auto Exposure is checked, the system will automatically adjust exposure time and gain according to the value of
exposure compensation

Exposure Target

The reference brightness value of the image in auto exposure mode. The software automatically adjusts the exposure
duration and gain to maintain the average brightness of the preview image at the set value

Exposure Time

Available when Auto Exposure is unchecked. Slide to left or right to reduce or increase exposure time, adjusting brightness
of the video

Gain Adjust Gain to reduce or increase brightness of video. The Noise will be reduced or increased accordingly

Global Auto White Balance adjustment according to the window video every time the button is clicked

Manual Adjust the Red. Green or Blue item to set the video White Balance

ROI Chgck the ROI item Will display a req ROI rectangle on the video window, drag it to the interested area will perform the
White Balance according to the area video data

Red Slide to left or right to decrease or increase the proportion of Red in RGB on video

Green Slide to left or right to decrease or increase the proportion of Green in RGB on video

Blue Slide to left or right to decrease or increase the proportion of Blue in RGB on the video

Saturation Decreases or increases the Saturation of the current image

Gamma Adjust Gamma level of the video. Slide to the right side to increase Gamma and to the left to decrease Gamma

Contrast Adjust Contrast level of the video. Slide to the right side to increase Contrast and to the left to decrease Contrast

Brightness Adjust Brightness level of the video. Slide to the right side to increase Brightness and to the left to decrease Brightness

Hue Adjust Hue level of the video. Slide to the right side to increase Hue and to the left to decrease Hue

AC(50HZ) Check AC(50HZ) to eliminate flickering caused by 50Hz illumination

AC(60HZ) Check AC(60HZ) to eliminate flickering caused by 60Hz illumination

DC For DC illumination, there will be no fluctuation in light source so no need for compensating light flickering

Lighting Tips I1lumination reminder for real-time light-status feedback, helping users avoid poor images from improper lighting.

Color Select the Color if you want to preview color video

Grayscale Select the Grayscale if you want to preview grayscale video

Horizontal Flip

Check Horizontal Flip if the horizontal direction of the screen video is opposite to the actual scene

Vertical Flip Check Vertical Flip if the vertical direction of the screen video is opposite to the actual scene
Sharpness Adjust Sharpness level of the video
Denoise Slide left or right to Denoise the video

Negative Film

Can invert the pixels in the video or perform Negative Film processing

Note: Click the button “ to restore all parameters on this panel to camera factory defaults.

38/58




XCamLab Microscope Interactive Teaching Software User Manual

2.2.1.3 Measurement Properties

Configure visual styles for all Measurement Properties, including line color and line width. The Geometry section displays
the pixel length of the currently selected measurement shape in real time; the eye icon on the right controls whether
measurement values are shown or hidden on the image. Users can move measurement objects by dragging; data will be
updated in real time. Separate style settings are supported for lines, circles, polygons, text , scale bars, etc.

Auto Edge Find is a software-based edge recognition algorithm. The edge-search pixel range is set by adjusting the
edge-finding radius parameter. A larger value expands the algorithm’s search scope, suitable for specimens with blurred
edge transitions. A smaller value only identifies pixels close to the contour, ideal for samples with sharp, clear outlines.
After drawing the measurement graphic, the software searches for the specimen’s actual boundary around the starting
point based on this parameter and automatically corrects the measured contour.

# Appearance ¥
Line Color I

Line Width - 2px +
* Geometry v
Length(px) 749.166 @
® Auto Edge Find e
Edge Find Radius - 40px +

Figure 63 Measurement Properties Panel

2.2.1.4 Image Process

After opening an image file, an Image Processing function panel will appear on the left side of the interface. Click to
expand it and access various image-editing features. Image Processing consists of five sub-menus: Mode, Process, Adjust,
Rotate, and Edit History, which support in-depth optimization for loaded microscopic slice images. The bottom status bar
displays image resolution, color bit depth, histogram (showing the distribution of luminance, R, G and B channels within
the image), and zoom ratio.
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Figure 64 Image Process
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Figure 65 Image Process Panel

The table below details all image-processing parameter-setting functions on the interface, clearly listing the purpose and
operation instructions for each function, helping users quickly master parameter adjustment by referring to the interface.

Function Description
Color Bit Depth Switch image between 24-bit and 8-bit color depth
Grayscale Remove hue and saturation information of pixels, only keep luminance value
gggzii;-tireservmg Remove color information while retaining the original brightness-contrast of the image
Invert Perform pixel inversion / negative-film operation on the image
Binarization Grayscale processing. Pixels above the set threshold turn white, while others turn black
Filter Multiple filter algorithms for image noise reduction, smoothing and sharpening
Image Size Reset pixel resolution to adjust image dimensions
Auto-Levels Automatically set brightness upper and lower limits based on pixel distribution and redistribute pixel values
Auto-Contrast Automatically adjust image contrast
Brightness Adjust overall image brightness
Contrast Adjust image contrast
Gamma Adjust gamma value to modify mid-tone brightness performance
g;itgl%;?trilon Improve image contrast and balance pixel grayscale distribution
Color Model Switch among RGB, CMYK, HSI, HLS, HMS color spaces. Adjust corresponding color-channel parameters after selection
Curve Precisely tune brightness and color channels via coordinate curve editor
Color Filter Set selected R/G/B channel value to 0 while keeping the other two channels unchanged
Color Extract Retain selected R/G/B channel and set the other two channels’ values to zero
Rotate Custom-angle rotation, horizontal flip and vertical flip for images
Edit History Record every image-processing step; support undo, redo and rollback to previous states
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2.2.2 Teacher Broadcast

Teacher Broadcast is the live classroom viewing portal for students to receive real-time teaching feeds pushed by teachers
and follow class progress. Once the teacher starts streaming, lecture footage loads automatically on this page.

®  Click the full screen icon at the top-right or double-click the video window to maximize playback.
® A shortcut entry for the Chat Room is placed at the bottom-right for instant communication during class.
®  Tap the back arrow at the top-left to exit broadcast and return to other functional pages.

All streaming is centrally controlled by the teacher terminal; students only need stable network access for smooth playback.

Click the Raise Hand icon € at the bottom-left to send assistance requests to instructors when encountering problems.
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Figure 66 Teacher Broadcast Interface

2.2.3 Chat Room

The Chat Room acts as a unified communication hub for the whole class, with a default public group chat accessible to
all teachers and students for raising questions, conducting group discussions and exchanging learning materials. The list
prioritizes the universal classroom group where all public messages appear in chronological order with clear timestamps
for complete historical record review.

The central area holds the full message display panel, and the text input field at the bottom supports text entry alongside
auxiliary tools for emojis and screenshots to enrich communication forms.

XCamLab

-} a Class Group Chat Class Group Chat
Camena

Figure 67 Chat Room Interface
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Click the icon at the top right = to open the class group shared files window. The top search box can search files within
the group, the top right corner supports refreshing the file list, and all files can be sorted by upload time. The list displays
file name, size, uploader and upload date, with download and delete operation buttons on the right of each file. The bottom
of the interface shows the total number of files and storage space usage. The blue Upload File button at the bottom right
allows you to select courseware, specimen images, spreadsheets and other materials from local storage to upload to the
class group. All students can download and view uploaded files, making it easy for teachers to distribute experimental
learning materials uniformly. Teachers have permission to delete all files, while students may only delete files uploaded
by themselves.

Al Files

Imagel
@ e

SIMB - ww 20260904 1437

. Testdocx
SAKD - ww - 2026-08-04 1437

Figure 68 Group Files

42 /58



XCamLab Microscope Interactive Teaching Software User Manual

2.2.4 My Assignments

My Assignments is an exclusive functional page for students to receive, submit coursework and check feedback from
teachers, clearly distinguishing tasks by different submission statuses and supporting independent file uploading and
review result viewing.

Four statistical cards at the top present real-time counts of all assignments, pending submissions, pending reviews and
reviewed tasks to deliver a clear overview of overall assignment progress, and the refresh button in the top-right corner
synchronizes newly released coursework issued by teachers. Beneath the statistics lies a search bar and status filter tabs,
allowing users to quickly target specific assignments by title, description or class keywords, or sort tasks by all, pending
submission, pending review and reviewed states.

The assignment list below displays core information of each task including title, text description, affiliated class and
submission deadline together with real-time submission status labels; unsubmitted entries feature a blue Submit File
button at the bottom right for uploading local documents, and the page automatically updates task status after successful
upload, with teacher comments and evaluation results accessible inside each assignment upon completion of instructor
review.

XCamLab

@ My Assignments Refresh

=} 2 ﬂ 1 e‘ ¥i
Cha 1 < -ﬁ"
Test — Biology
Wotsubmind =
& Submt Flle > Submision History | & Download sibmited ([N

Figure 69 My Assignments Interface
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2.3 System Settings
2.3.1 System Preferences

This panel configures software Ul language and local file storage directory, the language dropdown supports Default
(Change with system language), Simplified Chinese, Traditional Chinese and English; all interface text updates instantly
after switching.

Enabling "Launch XCamlLab at startup", the software will run automatically when the computer powers on,
eliminating the need to open it manually. If disabled, the program will not launch automatically upon startup.

The save path acts as the root directory for exported files. Click Browse to change the storage folder, or Open to jump
directly to the current save directory. Leave the path blank to use the default Documents folder.

i System Settings

{1 ‘B Sitem Prefaranc System Preferences Default (System)
English
. Account & About Language 9
English ————— Russian (pycckui)

Simplified Chinese ({#i{kh3z)
Traditional Chinese (£88732)

Video codec mode

Hardware _> Hardware

Software
Launch XCamlLab at startup O

Save Path

Save to:

C:/Users/User/Documents/XCamlLab

Open Browse
L Student

Figure 70 System Preferences
2.3.2 Account & About

The Account section at the top displays the logged-in student ID; click Log Out to exit and return to the login screen.

The Version section below shows the full software build number, which can be provided to instructors or technical staff
for troubleshooting software faults.

The About section presents the software name, copyright period and official website.

6t System Settings

& System Preferences Account & About

Account

V2.0_20260902

| 2 Account & About

Version

About
ToupTek XCamLab
t © 2025-2026

http://www.touptek.com

Copy

£ Student

Figure 71 Account & About
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3 Student Side>Pad Mobile Terminal
3.1 Software Launch & Login
3.1.1 Software Install

Step 1: First, connect the tablet to a Wi-Fi network with normal internet access.

Step 2: Connect your tablet to PC via USB cable. On the tablet pop-up window of USB connection mode, select Transfer
files.

Use USB to

Transfer photos

Transfer files

Charge only

CANCEL

Figure 72 Pop-up Window of USB Connection Mode

Step 3: On your computer, open the USB drive folder containing the installation package XCamLab.apk. Split the window
to open the tablet’s Internal Storage, then drag and drop the APK file into the tablet’s root storage folder.

- o x

== Internal storage E3 + ~_ PpaD Installation X +
« > T~ s} CJ > ThisPC > HUAWEI MatePadSE > Interna € e ™ &1 ) > USBDrive(F) > PAD Installation Search PAD Installat  Q
@ New - T sert ~ 87 view ~ @ New - ¥ O A ® W M Sort v = View - (@ Details
IS Pictures » B ChotoShare - = Audiobooks O Name - Date modified Type Size
@ Music " _— — > = Clash Verge (@01 xcamLab_20260701.apk 7/1/2026 2:00 PM APK File 27,082 KB
£ Videos » " Documents = Dowr = pam
70 service - B " Documents
s ™ i .l = Download
5 XCamtab XCamLab_20260701.5pk B3 Hunwei
= config D é\;fa‘g 7 HuaweiSystem
7 LOST.DIR
v [ This PC > 77 Movies
> i Local Disk (C) T New
5w Local Disk (D3) “ Notifications
o one
> wem USB Drive (F) > T Pictures
> & Network 77 Podeasts
= Recordings
7 Ringtones
10 items Titem 1 item selected 26.4 ME =[o,

Figure 73 File Transfer
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Step 4: Back to the tablet home screen and open the Files app. Tap Internal Storage on the left sidebar to locate the
transferred XCamLab.apk file.

Figure 74 Open the Files app
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®» Sort by time ¥ 28
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Images Videos Dacs Audic
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LOCATION 01/07/2026 - XCamLab - Version V1.01 - 27.73 MB
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[— Pictures 5
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n Network neighborhood > 11/06/2026 - (1)
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= Movies 5
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Figure 75 Tap the XCamLab.apk installation package
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Step 5: Enter the XCamLab installation verification page. A prompt about unknown application filing status will pop up
on the page. Check the box "I understand that this app hasn’t been verified and may pose a risk", then click "Install".

298 = )

& Q

XCamLab
Installed from: Files Permissions

@ Security notice

Filing status unknown

No ICP filing was found for this app. This app may not have undergone ICP registration, or it may originate from outside
the Chinese mainland or be intended for offline use.

If you're the developer and have completed filing, you can submit an appeal

FRXCamLabBIAE LR T More >
WA =EE - SREERE

BIRRASEL, HREELM,
N a=msmas a—

| understand that this app hasn't been verified and may pose a risk. Options

FIND SIMILAR APPS

INSTALL

Figure 76 Unknown Application Filing Status Prompt

Step 7: Wait for the installation to finish. The installation is complete once the XCamLab icon appears on the tablet home
screen.

Figure 77 Installation Completed
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3.1.2 Login

Step 1: Launch the Software

Tap the App icon to launch the program. Complete permission setup (network, storage) on first startup as prompted to
avoid functional restrictions.

Step 2: Login
On the login page, enter the Username and Password provided by your teacher, and click Sign in to enter the main interface.

For image capture and processing without interactive functions, click the bottom-left button to switch to Standalone Mode.

Student Sign In

@ Password

B Remember password

.xﬂtndlme Mode Current version: V1.0_20260723

Figure 78 Login Interface
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3.2 Software Functions
3.2.1 Camera

P3ng  sharing

Figure 79 Camera Interface

Horizontal function buttons are arranged at the bottom of the page, with functions listed left to right as
follows:

Icon Function Description
= Parameter List Button Open the camera parameter shortcut panel to view and switch resolution, frame rate and image formats
O Gallery Open local asset library to view saved snapshots and recordings
3 Settings Enter detailed measurement tools setup page to customize line color and line width
" Pause Preview Freeze the live preview frame temporarily and stop real-time refresh
Capture Image Take a snapshot of the current preview and auto-save to local album
. Record Video Start/stop video recording to capture full microscope experiment processes
i} Measurement Tools Activate length, angle and area measurement annotations for preview footage
Execute Calibration to determine the corresponding relation between magnification and resolution, which
xR Calibration will establish the corresponding relationship between measurement unit and the sensor pixel size. Calibration
needs to be done with the help of a micrometer
® I\V/llz?bsll;ftl;lg Tool t((?)l(l)c;,:k whether various measuring tools are displayed on the toolbar. Uncheck to hide the corresponding

3.2.1.1 Image Adjustment Tools

P35 g aring

Bl=E|@|=| @3 £ D & e O R ®

Figure 80 Image Adjustment Interface
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Tap the Parameter List button to expand 5 shortcut parameter icons (left to right): Exposure, White Balance, Image
Processing, Flip, Power Frequency.

Exposure Settings White Balance Settings Image Processing
White Balance Mode 2
Auto Exposure 0 Saturation 0
Auto Manual ROI

e

Exposure Compensation 50

—_— Gamma 50

Contrast 50

Brightness 50

Restore Default Restore Default _.

Sharpness 50
Flip Settings
P g Power Frequency l
Vertical Flip Power Frequency
Denoise 50

50Hz 60Hz ) (

Horizontal Mirror .

Figure 81 Image Adjustment Panel

Function Description

When Auto Exposure is checked, the system will automatically adjust exposure time and gain according to the value

Auto Exposure .
of exposure compensation

Available when Auto Exposure is checked. Slide to left or right to adjust Exposure Compensation according to the

xposure Compensation current video brightness to achieve proper brightness value

Available when Auto Exposure is unchecked. Slide to left or right to reduce or increase exposure time, adjusting

Exposure Time brightness of the video

Gain Adjust Gain to reduce or increase brightness of video. The Noise will be reduced or increased accordingly
Auto White Balance adjustment according to the window video every time the button is clicked
Manual Adjust the Red. Green or Blue item to set the video White Balance

Check the ROI item will display a red ROI rectangle on the video window, drag it to the interested area will perform

ROI the White Balance according to the area video data

Red Slide to left or right to decrease or increase the proportion of Red in RGB on video

Green Slide to left or right to decrease or increase the proportion of Green in RGB on video

Blue Slide to left or right to decrease or increase the proportion of Blue in RGB on the video

Saturation Decreases or increases the Saturation of the current image

Gamma Adjust Gamma level of the video. Slide to the right side to increase Gamma and to the left to decrease Gamma
Contrast Adjust Contrast level of the video. Slide to the right side to increase Contrast and to the left to decrease Contrast
Brightness Adjust Brightness level of the video. Slide to the right side to increase Brightness and to the left to decrease Brightness
Sharpness Adjust Sharpness level of the video

Denoise Slide left or right to Denoise the video

Vertical Flip Check Vertical Flip if the vertical direction of the screen video is opposite to the actual scene

Horizontal Flip Check Horizontal Flip if the horizontal direction of the screen video is opposite to the actual scene

AC(50HZ) Check AC(50HZ) to eliminate flickering caused by 50Hz illumination

AC(60HZ) Check AC(60HZ) to eliminate flickering caused by 60Hz illumination

DC For DC illumination, there will be no fluctuation in light source so no need for compensating light flickering
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3.2.1.2 Measurement Tools

Tapping Measurement Tools displays a tool bar at the top center of the video window. Tool descriptions are listed below:

A - L N e /S g — | N OO o o 0 0@ e e o ~A~T 28 &880 8§ @
Icon Function
A ~ Select Magnification for Measurement after Calibration
z Angle
I\ 4 Points Angle
. Point (Point Counter)

Arbitrary Line

3 Points Line

[ &N

Horizontal Line

Vertical Line

Parallel

3 Points Vertical Line

Rectangle

3 Points Rectangle

Ellipse

5 Points Ellipse

Circle

3 Points Circle

Annulus

3 Points Annulus

Two Circles and its Center Distance

3 Points Two Circles and its Center Distance

Polygon

Arc

Text

Arrow

Scale Bar

Line Color Line Width

Undo

Settings

Delete all the measurement objects

Exit from Measurement mode

@ = (& |2 @ Is|N 1> D8l8|le|elo|o|o|0|0|0|L|x|—

Auto Measurement: Two Points Parallel, Circle Detect, Annulus Detect, Rectangle Detect, Polygon
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3.2.2 Broadcast

Upon entering Broadcast, the software auto-receives and full screens the teacher’s desktop stream. The right main area
syncs the instructor’s screen in real time, covering courseware, lab demos and video lectures. In this mode, students can
focus on watching teaching content to complete classroom learning simultaneously.

XCamLab

Figure 82 Broadcast Interface
3.2.3 Chat Room

On the interactive teaching page, the central window displays the class group chat with group name at the top. The bottom
input bar supports images and emojis for message sending. The right section displays chat groups, including the main
class group, teacher private conversations and custom groups created by teachers. Students can communicate with the
whole class in the main group chat.

XCamLab Class Group Chat

1 o Class Group Chat

1 Broadcast

Figure 83 Chat Room Interface
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Click the icon at the top right “ to open the class group shared files window. The top of the window features buttons to
open storage, refresh and close. The file list displays various shared materials including documents and images. Each
entry clearly shows the file name, file size, uploader and upload date, with a Download button on the right of each file.
Students can download learning materials such as experimental courseware and slice images shared by teachers at any
time, which facilitates unified access to study resources during class.

Shared Files [1 OpenStorage  Refresh X

0001.jpg

2 Download

U

Test.docx
) - & Download
5.4 K8 - ww - 2026-08-D

Figure 84 Shared Files

3.2.4 Assignment
My Assignments page manages all teacher-assigned tasks. You can view homework, upload files and check feedback.

Top cards show counts of All, to submit, pending review and Reviewed; Refresh on top-right updates data. Search by title,
description or class, filter via tabs. List displays title, class, deadline, attachment and status. Tap Submit File on unfinished
tasks to upload images/videos.

XCamLab My Assignments o
View assignments + Submit files - Read feedback
1 [] ] . 1
£ Broadcas t
o o subm pen Rewens Rejected
B chat Room ° %
w Math Reviewed 100 pis
£ Raise hand
2026-08-05 235 Q001jpg
Reviewsd
@ Screen share
£ Settings

Figure 85 Assignment Interface
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3.2.5 Other Functions

3.2.5.1 Raise Hand

Click the ¥ Raise Hand button on the left sidebar to send a reminder to your teacher when you have questions or want to
speak in class. The teacher will receive your request and invite you to talk or answer your questions.

3.2.5.2 Screen Share

Tap = Screen Share to stream your screen to the teacher in real time. You can submit lab footage or show homework for
the teacher to view your operations and guide you online instantly.

3.3 System Settings

At the top of the page lies the language bar. Click the dropdown to switch the UI between Default (Change with system
language), Simplified Chinese, Traditional Chinese, English and Russian for diverse user habits. Below it, the update
section shows the current software version; tap Check Updates to auto-search official online releases and install upgrades
as needed. The Log Out button at the bottom right signs out your student account and redirects it to the login page.

XCamLab Settings

Language

Default (Follow System)

Software Update M2

L LT

Check Updates

Figure 86 Setting Interface

54 /58



XCamLab Microscope Interactive Teaching Software User Manual

4 Customer Service Contact

If you have any questions about this product, please contact your dealer for technical support.
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