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1.  Version management

	Revision No.
	Date
	Revision
	Sig.

	V1.0
	202501
	Initial Release
	

	V1.1
	202502
	Corrections to image mirroring commands
	

	V1.2
	202503
	Corrections to manual focus
	

	
V1.3
	
202512
	Image Algorithm Optimization
Defect Cursor Toggle
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[bookmark: bookmark1][bookmark: bookmark2]1   Product Overview

This protocol is applicable to imaging-type thermal imaging products.

[bookmark: bookmark24]1.1   Protocol Description

1)  After successful command transmission, the device returns success frame:
55 AA 01 00 01 F0
If reception error occurs, return retransmission request frame:
55 AA 01 01 00 F0.
2)  XOR bitwise checksum:
Checksum calculation starts from the byte after 55 AA.  
Example: Shutter compensation command55 AA 07 02 01 08 00 00 00 01 0D F0
Checksum = 07 XOR 02 XOR 01 XOR 08 XOR 00 XOR 00 XOR 00 XOR 01 = 0D.
[bookmark: bookmark3]2    General Downstream Protocol

Note:  
1. All modified parameters must be saved by sending Save Settings command to take effect permanently.
2. Shutter compensation and scene compensation are executed automatically by default.For manual scene compensation operation method, please consult business or technical support.Pseudo-color switching is only available for cool tone palette mode. 
	General
	Features
	Commands
	Remark

	Compensation

	Shutter Compensation
	55 AA 07 02 01 08 00 00 00 01 0D F0
	

	
	Scene Compensation
	55 AA 07 02 01 07 00 00 00 01 02 F0
	

	Image

	Image Freeze On
	55 AA 07 01 00 02 00 00 00 01 05 F0
	

	
	Image Freeze Off
	55 AA 07 01 00 02 00 00 00 00 04 F0
	

	False-color
	White Heat
	55 AA 07 02 00 04 00 00 00 00 01 F0
	

	
	Black Heat
	55 AA 07 02 00 04 00 00 00 09 08 F0
	

	
	Red Outline
	55 AA 07 02 00 04 00 00 00 08 09 F0
	







	

	
	Lava
	55 AA 07 02 00 04 00 00 00 01 00 F0
	

	
	Iron Red
	55 AA 07 02 00 04 00 00 00 02 03 F0
	

	
	Hot Iron
	55 AA 07 02 00 04 00 00 00 03 02 F0
	

	
	Medical
	55 AA 07 02 00 04 00 00 00 04 05 F0
	

	
	Arctic
	55 AA 07 02 00 04 00 00 00 05 04 F0
	

	
	Rainbow 1
	55 AA 07 02 00 04 00 00 00 06 07 F0
	

	
	Rainbow 2
	55 AA 07 02 00 04 00 00 00 07 06 F0
	



[bookmark: bookmark4]2.1  Image

[bookmark: bookmark5]2.1.1 Image Mode

2.1.1.1 Image Tone

	Image Tone
	Features
	Commands
	Remark

	
	Warm colors
	55 AA 07 02 02 19 00 00 00 00 1E F0
	

	
	Cool colors
	55 AA 07 02 02 19 00 00 00 01 1F F0
	

	
	Green heat
	55 AA 07 02 02 19 00 00 00 02 1C F0
	



2.1.1.2 Image Palette Mode

	Image  Mode
	Function
	Commands
	Remark

	
	Soft
	55 AA 07 02 02 06 00 00 00 00 01 F0
	

	
	Standard
	55 AA 07 02 02 06 00 00 00 01 00 F0
	

	
	Highlight
	55 AA 07 02 02 06 00 00 00 03 02 F0
	







	

	
	Noise Reduction (1–3)
	55 AA 07 02 02 1C 00 00 00 xx XOR F0
	

	
	Detail Enhancement (1–4)
	55 AA 07 02 02 1D 00 00 00 xx XOR F0
	

	
	Brightness (1–5)
	55 AA 07 02 02 1E 00 00 00 xx XOR F0
	

	
	Contrast (1–5)
	55 AA 07 02 02 1F 00 00 00 xx XOR F0
	



2.1.1.3 Image Mirror & Electronic Zoom
	Image Mirroring
	No
	55 AA 07 02 00 05 00 00 00 00 00 F0
	Remark

	
	Mirror in the X direction
	55 AA 07 02 00 05 00 00 00 01 01 F0
	

	
	Mirror in the Y direction
	55 AA 07 02 00 05 00 00 00 02 02 F0
	

	
	Mirror in the XY direction
	55 AA 07 02 00 05 00 00 00 03 03 F0
	

	Image Zoom
	8–64x (actually corresponds to 1–8)
	55 AA 07 02 00 06 00 00 00 xx XOR F0
	




[bookmark: bookmark6]2.1.2 视频模式控制

2.1.2.1 Analog Video

	Analog Video
	Functions
	Commands
	Remark

	Analog Video
	Video Off
	55 AA 07 02 00 01 00 00 00 00 04 F0
	

	
	Video On
	55 AA 07 02 00 01 00 00 00 01 05 F0
	

	
	PAL System
	55 AA 07 02 00 02 00 00 00 02 05 F0
	

	Analog video formats
	NTSC system
	55 AA 07 02 00 02 00 00 00 03 04 F0
	







	Note：Before using the analog video feature, please check with your sales or technical support team to confirm whether this product supports this feature. PAL has a resolution of 720×576, while NTSC has a resolution of 720×480.
2.1.2.2  Digital Video

l Frame rate
Note: Before changing the digital video frame rate, please consult your account manager or technical support to confirm whether this product supports this feature.

	Frame rate
	Function
	Commands
	Remark

	
	50HZ
	55 AA 07 02 01 05 00 00 00 03 02 F0
	1k resolution not supported

	
	30HZ
	55 AA 07 02 01 05 00 00 00 00 01 F0
	

	
	25HZ
	55 AA 07 02 01 05 00 00 00 01 00 F0
	


l Digital Port Type
Note: Before changing the content of a digital port, please consult your business or technical support team to confirm whether the product supports this feature.

	Digital Port Type
	Functions
	Commands
	Remark

	
	Off
	55 AA 07 02 01 02 00 00 00 00 06 F0
	

	
	USB2.0
	55 AA 07 02 01 02 00 00 00 01 07 F0
	

	
	CMOS
	55 AA 07 02 01 02 00 00 00 02 04 F0
	

	
	BT656
	55 AA 07 02 01 02 00 00 00 04 02 F0
	


	
	BT1120
	55 AA 07 02 01 02 00 00 00 03 05 F0
	Only 1k Resolution support

	
	LVDS
	55 AA 07 02 01 02 00 00 00 07 01 F0
	

	
	USB2.0+UART
	55 AA 07 02 01 02 00 00 00 05 03 F0
	

	
	LCD
	55 AA 07 02 01 02 00 00 00 06 00 F0
	

	
	LCD+DVP
	55 AA 07 02 01 02 00 00 00 08 0E F0
	

	
	UVC + CDC
	55 AA 07 02 01 02 00 00 00 09 0F F0
	

	
	DSI
	55 AA 07 02 01 02 00 00 00 0B 0D F0
	MIPI-DSI







	
l CMOS Content

	Type
	Function
	Commands
	Remark

	Mode
	YUV422
	55 AA 07 02 01 03 00 00 00 00 07 F0
	

	
	YUV422+
Parameter line
	55 AA 07 02 01 03 00 00 00 01 06 F0
	

	
	Y16
	55 AA 07 02 01 03 00 00 00 02 05 F0
	

	
	Y16+Parameter line
	55 AA 07 02 01 03 00 00 00 03 04 F0
	



[bookmark: bookmark7]2.2   USB Switch
This function enables / disables USB3.0 (HID + UVC) function.Setting takes effect after saving configuration and restarting the thermal core.

	Type
	Function
	Commands
	Remark

	Mode
	USB Off
	55 AA 07 02 01 06 00 00 00 00 02 f0
	

	
	USB On
	55 AA 07 02 01 06 00 00 00 01 03 f0
	





2.3  Diagnosis

	Type
	Features
	Commands
	Remark

	Parameters
	Save Settings
	55 AA 07 01 00 04 00 00 00 01 03 F0
	

	Parameters
	Restore Factory Settings
	55 AA 07 01 00 05 00 00 00 01 02 F0
	







	
[bookmark: bookmark8]2.4  Lens / Calibration

[bookmark: bookmark9]2.4.1 Lens

l Optical Zoom
Note: Only zoom lenses support this feature. After using Zoom In or Zoom Out, you must use the Zoom Stop command.

	Zoom
	Function
	Commands
	Remark

	
	Zoom In
	55 AA 07 03 00 07 00 00 00 01 02 F0
	

	
	Zoom Out
	55 AA 07 03 00 07 00 00 00 02 01 F0
	

	
	Zoom Stop
	55 AA 07 03 00 07 00 00 00 00 03 F0
	


l Optical focusing
Note: Only lenses with electric focus support this feature. To use Telephoto+ or Telephoto-, you must use the focus stop command.

	Focusing
	Function
	Commands
	Remark

	
	Telephoto+
	55 AA 07 03 00 06 00 00 00 01 03 F0
	

	
	Telephoto-
	55 AA 07 03 00 06 00 00 00 02 00 F0
	

	
	Focus Hold
	55 AA 07 03 00 06 00 00 00 00 02 F0
	

	
	Manual Focus Speed
	55 AA 07 03 00 02 00 00 00 XX XOR F0
	

	
	1–10
	
	

	
	Autofocus
	55 AA 07 03 00 06 00 00 00 03 01 F0
	







	

[bookmark: bookmark10]2.4.2 Non-uniformity correction

l Shutter

	
	Function
	Commands
	Remark

	Shutter
	Close
	55 AA 07 A0 02 08 00 00 00 00 AD F0
	

	
	Expand
	55 AA 07 A0 02 08 00 00 00 01 AC F0
	

	Adaptive compensation
	Open
	55 AA 07 01 00 07 00 00 00 01 00 F0
	

	
	Close
	55 AA 07 01 00 07 00 00 00 00 01 F0
	

	
	Time Setting （0~100min(0 Indicates that the shutter will not be released from this point on)）
	55 AA 07 01 00 01 00 00 00 xx XOR F0
	


Note: Do not turn off the adaptive compensation switch, as this will prevent the system from automatically adjusting the image, which may affect image quality.

l Dead Pixel Correction

	
	Function
	Commands
	Remark

	Dead pixel cursor
	On
	55 AA 07 03 01 01 00 00 00 01 05 F0
	

	
	Off
	55 AA 07 03 01 01 00 00 00 00 04 F0
	

	dead pixel
	Dead pixel X-coordinate
	55 AA 07 03 01 02 00 00 xx xx XOR F0
	

	
	（0~width-1）
	
	

	
	Defect Y-coordinate (0–height–1)
	55 AA 07 03 01 03 00 00 xx xx XOR F0
	

	
	Add defect
	55 AA 07 03 01 04 00 00 00 01 00 F0
	

	
	Save defects
	55 AA 07 03 01 05 00 00 00 01 01 F0
	







	
	
	（0~width-1）
	
	

	
	Enter Y coordinate (0–height–1)
	55 AA 07 03 01 03 00 00 xx xx XOR F0
	

	
	Add bad pixel
	55 AA 07 03 01 04 00 00 00 01 00 F0
	

	
	Save bad pixel
	55 AA 07 03 01 05 00 00 00 01 01 F0
	


[bookmark: bookmark12][bookmark: bookmark11]3    General Upstream Protocol (Query Protocol) 

3.1  Status Page Query

[bookmark: bookmark13]3.1.1 Query Command Transmission

	Function
	Commands
	Remark

	Status Page Query
	55 AA 07 00 00 80 00 00 00 00 87 F0
	



[bookmark: bookmark14]3.1.2 Response Protocol Format
	Byte
	commands
	Parameter Description
	Remark

	Byte0
	0x55
	Frame Header Byte 1
	

	Byte1
	0xAA
	Frame Header Byte 2
	

	Byte2
	0x13
	Length 19
	

	Byte3
	0x00
	Status Page (Function Category)
	

	Byte4
	0x00
	Page 1 (Page Number)
	

	Byte5
	xx
	Product ID and Product Type
	








	
	byte6
	xx
	TBD
	

	Byte7
	Year
	Firmware version number
	

	Byte8
	Month
	
	

	Byte9
	Date
	
	

	Byte10
	xx
	Highest 8 digits of coke temperature
	

	Byte11
	xx
	Lowest 8 digits of coke temperature
	

	Byte12~byte13
	xx
	TBD
	

	Byte14
	xx
	Machine ID [31:24]
	

	Byte15
	xx
	Machine ID [23:16]
	

	Byte16
	xx
	Machine ID [15:8]
	

	Byte17
	xx
	Machine ID [7:0]
	

	Byte18~ Byte21
	xx
	TBD
	

	Byte22
	xx
	Checksum
	

	Byte23
	0XF0
	Frame End
	


Eg： 55 aa 13 00 00 2e 00 17 0a 11 0e 30 02 01 8f 3c da 97 01 04 03 00 f4 f0
Temperature: 0e 30 represents 3632/100 = 36.32°C
Firmware version: 17 0a 11 represents 231017
Device ID: 8f 3c da 97 represents 2403130007

[bookmark: bookmark15]3.2  Digital Video Page Query

	[bookmark: bookmark16]Features
	Commands
	Remark

	Digital Page Search
	55 AA 07 02 01 80 00 00 00 00 84 F0
	


3.2.1  Query Command Transmission




	[bookmark: bookmark17]3.2.2 Response Protocol Format

	Byte
	Commands
	Parameter description
	Remark

	Byte0
	0x55
	Frame Header Byte 1
	

	Byte1
	0xAA
	Frame Header Byte 2
	

	Byte2
	0x13
	Length 19
	

	Byte3
	0x02
	Status Page (Function Classification)
	

	Byte4
	0x01
	Digital Video Page
	

	Byte5
	0x00
	Reserved
	

	Byte6
	0x00
	Digital Port Parallel Port Off
	

	
	0x01
	USB2.0
	

	
	0x02
	CMOS
	

	
	0x03
	BT1120
	

	
	0x04
	BT656
	

	
	0x05
	USB2.0+UART
	

	
	0x06
	LCD
	

	
	0x07
	LVDS
	

	
	0x08
	LCD + DVP
	

	
	0x09
	UVC + CDC
	







	

	Byte7
	0x00
	YUV422
	

	
	0x01
	YUV422+Parameter Line
	

	
	0x02
	Y16
	

	
	0x03
	Y16+Parameter Line
	

	
	0x04
	Reserved
	

	
	0x05
	Reserved
	

	
	0x08
	Reserved
	

	
	0x09
	Reserved
	

	
	0x0A
	Reserved
	

	
	0x0B
	Reserved
	

	Byte8
	0x00
	Reserved
	

	
	0x01
	Reserved
	

	
	0x02
	Reserved
	

	Byte9
	0x00
	30HZ
	

	
	0x01
	25HZ
	

	
	0x02
	Reserved
	

	
	0x03
	50HZ
	

	Byte10
	xx
	TBD
	

	Byte11
	0x00
	Rising-edge alignment
	

	
	0x01
	Falling-edge alignment
	

	Byte12- Byte21
	xx
	TBD
	







		Byte22
	xx
	Checksum
	

	Byte23
	0XF0
	Frame End
	


Eg: 55 aa 13 02 01 00 01 05 01 00 00 01 00 00 00 00 00 00 00 00 00 00 14 f0
External Synchronization Mode：00 =Off         Digital Port Type：01 = USB2.0
CMOS content：05=Y16+Parameter line+YUV422    CMOS Interface：01 = CMOS8(MSB)
Frame rate：00 = 30hz                            Clock phase：01=falling edge

[bookmark: bookmark18]3.3  Setting Page Query

[bookmark: bookmark19]3.3.1 Query Command Transmission

	Function
	Commands
	Remark

	Setting Page Query
	55 AA 07 01 00 80 00 00 00 00 86 F0
	



[bookmark: bookmark20]3.3.2  Response Protocol Format

	Byte
	Commands
	Parameter Description
	Remark

	Byte0
	0x55
	Frame Header Byte 1
	

	Byte1
	0xAA
	Frame Header Byte 2
	

	Byte2
	0x13
	Length 19
	

	Byte3
	0x01
	Configuration Page (Function Category)
	

	Byte4
	0x00
	Page 1 (Page Number)
	

	Byte5
	xx
	Automatic Time Compensation
	

	Byte6~byte7
	xx
	TBD
	

	Byte8
	0x00
	Temperature Rise Compensation Switch Off
	






		
	0x01
	Temperature rise compensation switch on
	

	Byte9~Byte21
	xx
	TBD
	

	Byte22
	xx
	Checksum
	

	Byte23
	0XF0
	End of frame
	



[bookmark: bookmark21]3.4  Focus Page Query

[bookmark: bookmark22]3.4.1 Query Command Transmission

	Features
	Commands
	Remark

	Search the Settings Page
	55 AA 07 03    00 80 00 00    00 00 84 f0
	



[bookmark: bookmark23]3.4.2 Response Protocol Format

	Byte
	Commands
	Parameter description
	Remark

	Byte0
	0x55
	Frame Header Byte 1
	

	Byte1
	0xAA
	Frame Header Byte 2
	

	Byte2
	0x13
	Length 19
	

	Byte3
	0x03
	Status Page (Function Classification)
	

	Byte4
	0x00
	Focus Page
	

	Byte5
	0xxx
	Lens Type
	

	Byte6~ Byte21
	xx
	TBD
	

	Byte22
	xx
	Checksum
	

	Byte23
	0XF0
	Frame Trailer
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