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Revision History  
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1.2 Oct 24, 2025 Updated kit assembly procedure and camera connection details 

1.3 Oct 30, 2025 Added screenshots + more detailed procedure steps 
Added link to latest QLI 1.6 [QIRP SDK] Linux BSP image 

1.4 Dec 08, 2025 Linux BSP image updated to visionai_6490_qirp_1.6_v4  

1.5 Feb 09, 2026 Linux BSP image updated to visionai_6490_qirp_1.6_v5 

Added Vision AI-Kit block diagram 
Added MIPI CSI Camera Connectors & Cables section 
Added 40-pin Expansion Connector section, plus GPIO example code 
Additional edits based on internal feedback 
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1 Preface  

1.1 Copyright Notice  

Copyright © 2025 Tria Technologies. All rights reserved. 

Copying of this document, providing to others and the use or communication of the contents thereof, are 

forbidden without express authority from Tria Technologies. Offenders are liable for payment of damages.  

All rights are reserved in the event of the grant of a patent or the registration of a utility model or design. 

1.2 Important Information  

This documentation is intended for qualified audiences only. The product described herein is not an 

enduser product. It was developed and manufactured for further processing by trained personnel.  

1.3 Disclaimer  

Although this document has been generated with the utmost care no warranty or liability for correctness  

or suitability for any particular purpose is implied. The information in this document is provided ñas isò an 

is subject to change without notice. 

1.4 Trademarks  

All used product names, logos or trademarks are property of their respective owners.  

2 Getting Started  
This document describes the hardware and first steps for getting started with TRIA VISION AI-KIT 6490. 

This development kit as designed, specifically uses the SM2S-QCS6490 SMARC compute module.  
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2.1 Package Content s 

VISION AI-KIT 6490 (p/n: SM2-SK-QCS6490-EP6-KIT001 BRDFTX ) contains the following components: 

1 Vision-AI Carrier Board 

 
2 SM2S-QCS6490 SMARC compute module 

 
3 Heatsink (for SM2S-QCS6490 SMARC) 

 
4 12MP MIPI CSI IMX577 camera (Innowave or Arducam) 

FPC type-B ribbon cable (opposite-side contacts) 

FPC type-A ribbon cable (same-side contacts, in early kits) 
Avoid use of type-A cable! 

 
5 USB-C data cable (for EDL / ADB interface)  

 
6 

7 
8 

9V 3A PD Power Supply,  

regional outlet adapter prongs, 
USB-C power cable  

 
9 M2.5 x 10mm Philips countersunk screws (4 + 4)  

M2 x 3mm Philips Panhead (2, for M.2 modules) 

       
10 M2.5 x 8mm F-F hex standoffs (4)  

 
11 Vision AI-Kit Quickstart Card 
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2.2 Vision AI -Kit Block Diagram  
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2.3 Complete the mechanical mounting requirements  

 

1) Using M2.5 screws  provided in the kit, fit the four  8mm standoffs  to the underside of the carrier 

board (as shown in photos later in this document).  

 

2) If planning to use the provided MIPI CSI camera, connect this before  fitting the SMARC module!  

 

Camera Installation Procedure :  

a) Caution! To avoid hardware damage, take care to line-up the pin1 marker on the camera 

MIPI connector with the pin 1 marker on the SMARC module or carrier board MIPI connector!  

Refer to MIPI CSI Camera Connectors & Cables section in this document for further guidance 

b) Early kits included two camera ribbon cables. To avoid the possibility of damaging your 

board, only use ribbon cable whose contacts are located on opposite sides of the cable!   

 

c) Be careful when handling MIPI connector cable-clamps, as these can be easily damaged. 

Please follow the instructions provided belowé 

d) Using a small screwdriver, gently flip-up (from inside-towards-outside of the board) the black 

cable-clamp of CSI0 camera connector and insert the camera cable as shown in the photo 

below. Once the cable is fully inserted, lock down the cable clamp using light thumbnail 

pressure, in this case flipping the clamp downwards (towards inside of the board). 

 
 

 

 



VISION AI-KIT 6490 Startup Guide 

 

 

Page 9 

 

3) Heatsink  installation Procedure : Align the supplied heatsink thermal pads with the 

corresponding devices on the SMARC compute module, then carefully slide the SMARC compute 

module into the SMARC socket and secure the combined assembly to the carrier board, using 

four of the M2.5 screws as shown below. 

 

4) Note! If situated in an enclosure with poor ventilation, for heavy software workloads it may be  

necessary to supplement this heatsink with airflow from a small fan to ensure thermal relief. 

5) Refer to MIPI CSI Camera Mounting section for guidance on how to use heatsink screwholes 

as convenient mounting points for MIPI CSI cameras   
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2.4 Connect  the Interface Cables and Power Supply   
 

Connect the interface cables, by referencing the indexed photo  of the board on next page é 
 

To program UFS flash memory , just two connections are needed:  
 

(1) Connect USB power -cable  from USB-C PWR input to 12V 3A PD supply 

(2) Connect USB data -cable  from to USB-C EDL interface to development PC 

 

 
 

SW1 Switch Function OFF ON 

1 FORCE_REC# OFF   =Normal ON  =EDL mode 

2 TEST# OFF   =UFS boot ON  =SDcard boot 

SW1 Switch Function UFS SDcard USB Ethernet 

3 BOOT_SEL0# ON ON OFF OFF 

4 BOOT_SEL1# OFF ON OFF ON 

5 BOOT_SEL2# OFF ON OFF ON 
 

DIP switches: Typically SW1.1 (Normal / EDL mode) is the only  switch adjusted   
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To exercise the out -of -box demo , additional connections are needed:  
 

(3) Connect miniDP cable  to suitable display monitor (1080p or 4K)* 

*Note: Display cable / adapter and the display are not included. 

Screen with DP interface:  Use a miniDP to DP cable  

Screen with HDMI interface:  Use an active miniDP to HDMI adapter 

(4) Connect USB computer mouse ** wireless receiver dongle to any USB host type-A connector 

(5) Connect USB webcam (s)** to any of the USB host type-A connectors  

(6) Connect MIPI-CSI camera  (if used-) to CSI0 connector (midway on left-side of carrier board) 

Notes!  

a) The UI of the demo application supports two concurrent cameras.  

At launch it scans for attached cameras (for a more interesting demo, 

connect a USB webcam in addition to the supplied MIPI CSI camera)    

b) **The developer needs to supply USB mouse and any USB webcams used 

(These items assumed to already be available, they are not included in the kit as shipped)  
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For development & test , an Ethernet network interface  should be added 
Linux commandline debug console  is easy to access via (2) ADB USB interface  after Linux has 
booted, but for access to earlier boot messages, use of a (8) USB-serial adapter  (optional) debug 
UART connection is recommended. (-See page 30 table for all methods to access debug console)  
 

(7) Connect Ethernet wired LAN connection to local network  

(8) Connect Debug UART  console interface via USB-serial adapter to host PC. This best done with 

SMARC removed (Use any inexpensive 3rd-party USB-serial adapter with 3.3V signal-levels) 

 

                 
 

 
 

Note! Connector numbering correlates with setup steps described in section 2.3  
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2.5 Install  Software Center , QDL flash  tool and Linux image files on Host PC   

1) Using a browser on your Windows laptop, navigate to https://account.qualcomm.com/ and 

register a Qualcomm account via the provided link: Don't have a Qualcomm ID? Sign up here   

2) Sign-in using your Qualcomm account credentials and navigate to Qualcomm Software Center 

https://softwarecenter.qualcomm.com/. Click the Download Software Center link, then install 

Qualcomm Software Center PC application (limited use here, but this a very useful tool)  

3)  Download the latest prebuilt Linux BSP image for Vision AI-Kit 6490 from the following location  

 

Location of prebuilt BSP images:  vision-ai-kit-linux-bsp-images  

Latest Linux QIRP BSP image**:  

(**at time this document published) 
visionai_6490_qirp_1.6_v5.zip  

4) Extract.zip file into a staging folder on the host PC 

(Ensure there are no spaces in the folder name!)  

Visible will be 4 folders and 2 script files:  

Å cdt and provision (UFS config) folders 

Å qdl flash-programming tools (multiple versions)   

Å Linux BSP image (includes OOB example  

app, plus profiler files within itôs file-system) 

 

Note s:  

¶ Qualcomm Software Center  will be useful at later stage, when doing development     

¶ Flash CDT and Provision UFS  optional steps only need to be run once ! (per SMARC module) 

¶ QDL (Qualcomm Device Loader) is a cross-platform flash -loader tool (Arm64 and x86 versions for 

Windows, Linux, and macOS), for flashing software images to Qualcomm SoCs, via USB EDL interface.  
 

 

https://account.qualcomm.com/
https://account.qualcomm.com/oauth2/default/v1/authorize?response_type=code&client_id=0oapqzlzwbbhHElqH697&redirect_uri=https://myid.qualcomm.com/api/v2/loggedIn&scope=openid+profile+okta.myAccount.profile.manage+offline_access&state=aHR0cHM6Ly9teWFjY291bnQucXVhbGNvbW0uY29tL3Byb2ZpbGU=&acr_values=urn:okta:loa:2fa:any:ifpossible&mode=signup
https://softwarecenter.qualcomm.com/
https://softwarecenter.qualcomm.com/catalog/item/Qualcomm_Software_Center
https://softwarecenter.qualcomm.com/catalog/item/Qualcomm_Device_Loader
https://avtinc.sharepoint.com/:f:/t/ET-Downloads/IgDu2NcvRU3JQqRhZ59C2vTcAdXAMDdwFr978fLEuW8SEno
https://avtinc.sharepoint.com/:u:/t/ET-Downloads/IQCGnGbLkJ1lQKY69OzWvXJoAXT5TbdoDRcHNVKNYiOABXQ?e=yNvCQC
https://artifacts.codelinaro.org/ui/native/codelinaro-le/Qualcomm_Linux/QCS6490/cdt/rb3gen2-vision-kit.zip
https://artifacts.codelinaro.org/artifactory/codelinaro-le/Qualcomm_Linux/QCS6490/provision.zip
https://softwarecenter.qualcomm.com/catalog/item/Qualcomm_Device_Loader
https://avtincdeu.sharepoint.com/:u:/s/QualcommTechnology/Edks-xvR7SNJp--7LQ5jTxoBcuOrXgzG_SfBRfSG-qsO1A?e=FsGaLQ
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2.6 Windows host PC: procedure to flash Linux  Image into UFS memory  

With the downloaded and unzipped subset of tools and image files now on the development (host) 

Windows PC, proceed with flashing the embedded board, using the provided two .bat  scripts, to  

install WINUSB driver  on the host, and program  UFS flash  on the target,. from the host PC 

1) On the Windows host PC, open a command-prompt (e.g. using Powershell) and navigate to the folder 

with the Vision AI -Kit Linux BSP  files, that you unzipped in the previous section.  

2) If this is first time communicating with the board , install WINUSB serial driver as follows:  

At command-line of the PC terminal, cd  down 2-levels to é\qdl \QDL_2.3.9.2_Win_x64 \ folder,  

then (with EDL USB cable disconnected), type-in and execute install_driver.bat   

Note: If Qualcomm QUD USB is present, this must  be removed before installing WINUSB!  

Qualcomm HS-USB QDLoader 9008  should not  be reported in device manager. 

It is highly recommended to use Qualcomm Software Center to uninstall and install USB drivers  

3) Once driver installation has completed, enter cd .. \.. to return to top-level of the extracted files. 

4) With power -off  on target board, set DIP SW1.1 = ON  

(this sest FORCE_REC# for USB EDL download mode) 

5) Power -up  Vision AI-Kit by connecting itôs USB-C power-cable  

to the PD 12V DC power supplyé 

Normal state of the four status LEDs will be as follows, from L to R: 

LED1 RGB=red 3V3_OK=green VBUS_OK=green PD_FAULT =slow red-pulse 

6) Plug-in EDL USB data cable, you should hear 

Windows chime as this USB port enumerates  

7) Execute flash.bat , from the command-prompt of  

the Windows PC, then follow onscreen promptsé 

8) Select the type of host PC: ARM64 or x64? 

The host PC will usually be x64 (i.e. Intel/AMD CPU) 

Press 2 for x64 host computer  

9) Select now the required operation: 

Press 1 to Flash Image  usually the only operation 

needed). This programs Linux BSP image  and  

example  application into the boardôs UFS memory 

10) Flash image programming via EDL USB (480 Mbps) takes 

~4 minutes. Once completed, press ñQòto exit,  

then power -off  the board 
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11) Set DIP switch SW1.1 f`or normal UFS boot mode ,  

(FORCE_REC# = off )  

12) Now power -up  the board again, to boot Linux é 

 

 

2.7 Ubuntu  host PC: Procedure to f lash Linux Image into UFS memory  

A similar procedure is followed when using an Ubuntu Linux host PC, to flash the embedded board. 

In this case run instead the provided  flash .sh script, to program UFS flash  from the host PC 

1) On the Ubuntu host PC, open a terminal and navigate to the top-level folder of the extracted  

Vision AI -Kit Linux BSP  files, that you unzipped earlier.  

2) With power -off  on the target board , set DIP SW1.1  

to USB EDL download mode (FORCE_REC# = on) 

13) Power -up  Vision AI-Kit by connecting itôs USB-C power-cable  

to the PD 12V DC power supplyé 

Normal state of the four status LEDs will be as follows, from L to R: 

LED1 RGB=red 3V3_OK=green VBUS_OK=green PD_FAULT =slow red-pulse 

14) Plug-in EDL USB data cable, and wait for USB port to enumerateê 

3) Execute ./ flash. sh , from the command -prompt of  

the Ubuntu host  PC, then follow onscreen promptsê 

4) Select the type of host PC: ARM64 or x64? 

The host PC will usually be x64 (i.e. Intel/AMD CPU) 

Press 2 for x64 host computer  

5) Select now the required operation: 

Press 1 to Flash Image  usually the only operation 

needed). This programs Linux BSP image  and  

example  application into the boardôs UFS memory 

6) Flash image programming via EDL USB (480 Mbps) 

takes ~4 minutes . Once completed, press ñQòto exit,  

then power -off  the board 

7) Set the DIP switch SW1.1 for normal UFS boot mode ,  

(FORCE_REC# = off )  

8) Now power -up  the board again, to boot Linux é 
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Console 

Interface 

3 Out -of -Box Reference Application  

A versatile AI example application with graphical interface is included in the embedded file-system.  

This features mouse-based menu selection of AI inferencing models to concurrently exercise,  

using video from two cameras (MIPI CSI camera and/or USB webcam).  
 
Charting of live profiling info (resource-usage and thermal measurements for CPU, GPU, NPU and 
LPDDR5 memory of the QCS6490 module), is continuously output on lower section  
of the graphical UI, of the required 4K or 1080p (DP or HDMI) display output.  

 

 
 

3.1 Reference Application Key Features  
 
Å Built using Python code, GTK graphics library and Qualcomm QIM SDK Gstreamer plugins 

Å Supports dual or single camera inputs (USB and/or MIPI-CSI cameras can be used)  

Å AI models for each camera are manually or auto-selected (AI menus can also be extended) 

Å FPS frame-rate is reported via overlay on each processed video output  

Å Resource-reporting (CPU, NPU, GPU, MEM) using Qualcomm Profiler APIs 

Å Thermal-monitoring (multiple zones) using PSUTIL library APIs 

Å Cairo animated 2D graphics charting of resource usage and temperature measurements  
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3.2 Reference Application  Block Diagram  

 

3.3 AI Model -Selector Menus (for CAM1 and CAM2)  
Supports manual selection using mouse pointer, as well as  
auto-sequencing to next listed AI model after 60 seconds   
(this to facilitate unsupervised operation).  
 

Note: Additional models (from Qualcomm AI Hub, or custom)  
may be added to AI model-selector menus for each camera 

 
 

3.4 Performance, Resource U se & Thermal Profiling  
Multiple parameters are measured and displayed. 

Measurement trends are easily seen via animated charting 
of CPU, DSP, GPU and MEM utilization and temperatures 
  
Note! Zero values are reported for GPU Use % in this release.  
This is due to a Qualcomm Profiler limitation, that will be  
corrected in future release.  

 

Output Frame- Rate 

ÅCamera 1 FPS 
ÅCamera 2 FPS 

System Utilization  

ÅCPU Use  % 
ÅGPU Use  % 
ÅNPU Use  % 
ÅMEM Use  % 

System Thermals  

ÅCPU Temp °C 
ÅGPU Temp °C 
ÅMEM Temp °C 
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3.5 Typical Hardware Setup  to run Reference Application  
 

1) VisionAI-KIT 6490 (including SMARC passive heatsink) 

2) Computer mouse (wireless mouse preferred) 

3) 2x cameras (MIPI-CSI or USB, the 1080p USB camera used in TRIA demos is tabled below) 

4) 4K or 1080p HDMI monitor or TV screen  

5) miniDP to HDMI converter (active) plus HDMI cable 

6) PD 12V 3A DC power supply 

7) [Optional] USB-C inline current-measurement dongle  
 

Camera description  Camera mount  Webpage Datasheet  

Logitech C920e  
1080p USB webcam 

screen bezel  
universal clip 

URL URL 

 

Note: The out-of-box reference application can be thoroughly exercised with a single MIPI CSI camera 
It also supports concurrent use of different camera types (e.g. MIPI CSI camera plus USB webcam)  
 

https://www.logitech.com/en-us/products/webcams/c920e-business-webcam.960-001401.html
https://www.logitech.com/content/dam/logitech/en/video-collaboration/pdf/c920e-datasheet.pdf
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3.6 Software Requirements  
The ñout-of-boxò embedded reference application engineered by TRIA, is provided as an open-source 

example, to exercise advanced features of the QCS6490 SOC device. This python application plus itôs 
dependencies, are pre-installed  in the file-system of the pre-built Linux image flashed into the board. 
 
The github repo containing source-files for this application can be accessed at:  
https://github.com/Avnet/QCS6490-Vision-AI-Demo  
  
 

3.7 Running the Reference  Application   
 
1) Apply power to Vision AI-KIT by connecting the PWR USB-C cable to the Power Supply.  

If the EDL/ADB  USB cable is  connected to host PC, then Linux will auto-boot. 
If the EDL/ADB  USB cable is not  connected, Linux will not auto-boot. You will need to press and 
hold-down the PWR button  until you see the larger RGB LED  transition from RED to turned OFF.   

2) Once Linux has booted, a small status LED on the SMARC will repeat an (amber) two-blink pattern 

and the miniDP output should display the TRIA splash screen (after approximately ~9 seconds).  
Three small application launch icons should now be visible in top-left corner of the screen.  

3) Launch the demo application using (left-button) single mouse-click on the TRIA logo icon  
Camera 1 and Camera 2 drop-down menus should now be visible, just below the title bar, and the 
profiler measurement values and animated charts will be visible at the bottom of the screen 

4) Note: The application starts with a scan for MIPI and USB cameras  

- Scan for cameras can take ~45 seconds the first time this application is run 
- Multiple cameras may remain attached, but USB cameras will be selected before MIPI cameras.  
- If USB camera not detected: Exit application, unplug+reconnect USB camera, restart the application 

5) Before exercising any of the AI models with video from the two cameras, take note of the following:  

a) What CPU, NPU, GPU and MEM % utilization  is reported? 

b) What CPU, GPU and MEM °C temperatures  are reported? 

c) Click the INFO button to browse the HELP screens, using tabs at bottom of the info panel.  

(Use CLOSE button at top-right corner of this panel to exit the info/help screens mode)  
 

 

 

6) Now use the mouse pointer to select the AI models that you wish to exercise, via the  
Camera 1  and Camera 2  drop-down menusé 

https://github.com/Avnet/QCS6490-Vision-AI-Demo
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3.8 Reference Application Implementation  Details and Graphical User Interface  
 
Å The embedded application is implemented using Python and GTK graphics  

Å Custom processing pipelines are run, using QIM SDK Gstreamer plugins 

Å At design-time: Glade Interface Designer is used to author the graphical UI templates  

(these get output as a GtkBuilder XML markup text format files) 

Å At run-time: The python demo application reads-in these XML definitions to generate and display 
custom GUI forms using GTK 3.0 library widgets  

Å For each of two USB camera sources, multiple different AI models are listed via drop-down menus, 
for user selection of the AI model to exercise. 

Å In absence of User/mouse activity, the application left and right panels will auto-sequence through the 

list of available AI models (switching to the next AI model listed on the menu, every 60 seconds)é 

Å The drop-down menu listings of AI models can be extended  to add additional models  
(this requires addition of relevant gstreamer pipelines that define the processing of these modelsé) 

Å Note!  Screen activity will briefly freeze, when a new AI model gets loaded by the application 

 
  

https://glade.gnome.org/
https://docs.gtk.org/gtk3/visual_index.html
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3.9 System Management & Performance Monitoring    
 

Å Video FPS is reported via metadata overlay on the processed video 

Å The application uses Qualcomm Profiler library APIs to capture critical system measurements that the 
application then displays for visual monitoring 

Å Reported via live onscreen numeric values, as well as via animated charts showing measurement 
history (implemented using Cairo 2D vector graphics library APIs) are two sets of measurements: 

o System Thermals   - showing °C temperature measurements for CPU, GPU and LPDDR5 

o System Utilization  - showing % resource use of NPU (DSP), CPU, GPU and LPDDR5  

 

 

 

 

3.10 Qualcomm documentation of Vision AI -Kit profiling and benchmarking  
 

The TRIA profiling  implementation was shared with Qualcommôs development team, who have now 

communicated included details of the TRIA solution in their public online Qualcomm QIM SDK 

documentation webpages (QC Linux version 1.5 onwards):  

https://docs.qualcomm.com/bundle/publicresource/topics/80-70020-50/vision_ai_demo_app.htmlVision 

AI Demo App - Hardware benchmarking application  [Qualcomm  description ] 

https://docs.qualcomm.com/bundle/publicresource/topics/80-70020-50/vision_ai_demo_app.html 

"This hardware benchmarking application monitors device hardware usage for a defined set of sample 

applications to capture metrics such as CPU/GPU/NPU usage and device thermals. These metrics 

explain resource usage and throttling, which help to tune your AI use cases according to the requirements 

https://www.cairographics.org/documentation/
https://docs.qualcomm.com/bundle/publicresource/topics/80-70020-50/vision_ai_demo_app.html
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The following figure shows the pipeline, which processes the input from a set of USB cameras  

to generate various outputsò 

 
 

4 Optional use of IOTCONNECT to access AWS cloud service s 
 
Accessible via the public repo, is also a version of the reference application that supports use of Avnet 
IOTCONNECT to access cloud-based AWS services (- see highlighted section of block diagram below) 
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4.1 Use-case and benefit  of connecting with AWS cloud services   
 

The optional use of cloud-based AWS IOT services, significantly extends the utility of the TRIA QCS6490 
based Vision AI Kit. The provided example code transmits telemetry data (system profiling measurements 
plus detail of current AI model selection and AI inference results) to AWS cloud services, facilitating 
remote management of event alerts, data analysis, OTA updates, etc).  

The example implementation provides IOTCONNECT based dashboard visualization of telemetry data 
and camera control aspects, accessible via web browser on any tablet or PC (- see photo below) 

 
 
 

4.2 Info on  IOTCONNECT and AWS Cloud Services    
 

More info is available hereé 

https://github.com/avnet-iotconnect/iotc-python-lite-sdk-demos/tree/main/tria-vision-ai-kit-6490  

/IOTCONNECT Python Lite SDK is used to connect devices via Avnet /IOTCONNECT to AWS services, 

showcase telemetry reporting, as well as cloud-to-device command functionality. 

https://github.com/avnet-iotconnect/iotc-python-lite-sdk-demos/tree/main/tria-vision-ai-kit-6490
https://github.com/avnet-iotconnect/iotc-python-lite-sdk
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5 AI Models Used in the Vision AI KIT Reference Application  
 
Å AI use-cases are implemented as gstreamer pipelines, using AI and multimedia plugins from the 

Qualcomm QIM SDK (Intelligent Multimedia SDK) 

Å To manually select which AI model will be exercised for each camera video source, use the mouse to 
select models from the Camera 1 and Camera 2 menus 

Å All AI functions in this demo get ñdelegatedò to the cDSP (NPU) subsystem for accelerated 
processing on the Hexagon Tensor Processor NPU resources 

Å qtimlvconvertor  pre-processing plugin is used for all implemented pipelines  

Å The relevant runtime library gets accessed via (1 of 3) ML inference plugins:  

 qtimltflite   runs models compiled for TensorFlow Lite runtime library 

 qtimlsnpe  runs models compiled for Qualcomm Neural Processing SDK runtime 

 qtimlqnn    runs models compiled for Qualcomm AI Engine Direct SDK runtime 
 

 

Å Tabled below are key aspects of the Gstreamer pipeline executed for each AI model and the  

ML post-processing plugin that gets used in each case 

# ML function 

(+ link to sample app) 

ML model  

filename 

ML inference 

plugin 

QIM SDK  

post-processing plugin 

1 Object Detection yolonas.dlc  qtimlsnpe qtimlvdetection 

2 Object Classification inceptionV3.dlc qtimlsnpe qtimlvclassification 

3 Pose Detection posenet_mobilenet_V1.tflite qtimltflite qtimlvpose 

4 Image Segmentation deeplabV3_resnet50.tflite qtimltflite qtimlvsegmentation 

5 Mono Depth Segmentation midas-V2-quantized.tflite qtimltflite qtimlvsegmentation 

 

 
  

https://docs.qualcomm.com/bundle/publicresource/topics/80-70014-50/gst-ai-object-detection.html
https://docs.qualcomm.com/bundle/publicresource/topics/80-70014-50/qtimlvdetection.html
https://docs.qualcomm.com/bundle/publicresource/topics/80-70014-50/gst-ai-classification.html
https://docs.qualcomm.com/bundle/publicresource/topics/80-70014-50/qtimlvclassification.html
https://docs.qualcomm.com/bundle/publicresource/topics/80-70014-50/gst-ai-pose-detection.html
https://docs.qualcomm.com/bundle/publicresource/topics/80-70014-50/qtimlvpose.html
https://docs.qualcomm.com/bundle/publicresource/topics/80-70014-50/gst-ai-segmentation.html
https://docs.qualcomm.com/bundle/publicresource/topics/80-70014-50/qtimlvsegmentation.html
https://docs.qualcomm.com/bundle/publicresource/topics/80-70014-50/mono-depth-from-video.html
https://docs.qualcomm.com/bundle/publicresource/topics/80-70014-50/qtimlvsegmentation.html
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5.1 Object Detection  AI Model  
 

YOLONAS  

 

NAS (Neural Network Search) is a modified version of YOLO, quantized and optimized for mobile and 

edge. It is 10-20% faster than equivalent variants of YOLOv8 and YOLOv7.  

It is trained on the COCO dataset (80 classes).  

 

YOLO (You Only Look Once) is so-named because it does not separate object-detection into region 

proposal and object classification. YOLO performs both tasks in a single stage. 

 

 

 

 

 

 

 

 

  

https://aihub.qualcomm.com/iot/models/yolonas_quantized
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5.2 Object Classification  AI Model  
 

INCEPTION V3 

InceptionNetV3 (2016) is a model that can classify images from the ImageNet dataset (1000 classes).  

It can also be used as a backbone in building more complex models for specific use cases.  

Inception uses multiple filter sizes to capture different spatial features, outperforming similar classification 

models. It also uses smaller convolutions (3x3) to reduce computational cost.  

 

 

 

 

 

  

https://aihub.qualcomm.com/iot/models/inception_v3_quantized
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5.3 Pose Detection  AI Model  
 

POSENET MOBILENET V1 

This is a lightweight pose-estimation model for single and multi-person tracking.  

It is based on the PoseNet  architecture but uses MobileNet  as its backbone  

i.e. it uses MobileNet as the initial set of convolutional layers for feature-extraction  

before running these features through PoseNet's estimation head to predict keypoints.  

The lightweight MobileNet backbone is efficient for mobile and edge applications.  

  

https://aihub.qualcomm.com/models/posenet_mobilenet_quantized
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5.4 Image Segmentation  AI Model  
 

DeepLabV3  MobileNet  
 

DeepLabV3 MobileNet is a deep learning model for semantic segmentation .  

It classifies each pixel within an image into different categories (e.g. sky, road, person).  

It uses the DeepLabV3  architecture with MobileNet  as its backbone. 

  

https://aihub.qualcomm.com/models/deeplabv3_plus_mobilenet_quantized
https://aihub.qualcomm.com/models/deeplabv3_plus_mobilenet_quantized
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5.5 Depth Segmentation  AI Model  
 

MidasV2 Quantized  

Depth estimation  model that predicts relative depth of objects in an image from a single RGB input  

(monocular depth-estimation). The Midas V2 Quantized model is trained on multiple (12) datasets of 

monocular images generated from 3D movies and other 3D images.  

It is capable of quick inference (3.77ms), which is critical for real-time robotics applications.  

 

  

https://huggingface.co/qualcomm/Midas-V2-Quantized
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6. Debug and Network Connections  
 

The QCS6490 debug console provides vital access to the Linux command line interface.  

This is accessible via four different methods:  

# Interface Method  Interface Detail  When Accessible?  

1 UART pins plus 
USB-Serial adapter* 

via header pins  
(3.3V levels)  

before- and after- 
Linux has booted 

2 USB using ADB software 

(Android Debug Bridge)  

via ADB USB-C  

(EDL) interface 

after Linux has booted 

3 Terminal window on  
Wayland Desktop  

by attaching USB 
mouse and keyboard  

after Linux has booted 

4 SSH Network connection 
(via VS Code or WinSCP) 

via Ethernet or Wi-Fi 
IP address  

after Linux has booted 

 
 

Console via UART pins (*requires USB-Serial adapter )  

Serial Interface: Setup Tera Term / Putty for 115200 8N1  

Use inexpensive 3rd-party USB-serial adapter (e.g. NXP MCU-LINK adapter shown here) 

  

Console via ADB USB -C (EDL) interface   
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Install ADB software onto the host PC, for debug console connection via ADB USB-C (EDL) port.  

The software is free to download from https://developer.android.com/tools/adb/  

For ADB, use same USB-C data cable  connection, as used between EDL connector and host PC. 
After Linux has booted, initiate ADB session using the following command at terminal prompt on host PC: 
 

adb shell   

 

 

 

 

Console via SSH  network connection  
 

Determine the boardôs IP address using one of the other console methods, (requires Ethernet or Wi-Fi 

network connection), then use SSH from terminal on host (or use e.g. VS Code or WinSCP applications) 

Besides the boardôs IP address, User Name  and Password  login credentials are needed to get access: 
 

User Name: root  

Password  : oelinux123  

 

 

  

https://developer.android.com/tools/adb/
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Console via terminal on Wayland Desk top  (*requires USB mouse & keyboard)  
 

This optional method requires use of a dedicated mouse and keyboard. Mouse-click on the keyboard 

icon  located on the task bar at top of the Wayland desktop, to launch local on-screen terminal window(s).  

 

 
 
 
 

 
 
 
 
 
 

 
 
 
 

 
 

 
 
 
 

6. Expanding your System with Hardware Accessory Options  
 
Hardware accessory options like the following will be documented in a later release of this document: 

¶ MIPI DSI 5-inch and 7-inch touchscreens 

¶ MIPI-CSI 12MP IMX577 cameras 

¶ M.2 Wi-Fi 6/BT 5.x wireless modules 

¶ M.2 NVME bulk flash storage  

¶ Pi-HAT expansion boards 
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MIPI CSI Camera  Connectors and Cables  

Note the following differences in the two sets of MIPI CSI interfaces:    

SMARC module MIPI CSI connectors (CSI2, CSI3)  

Only lower  surface of CSI2 and CSI3 connectors on the SMARC module has electrical contacts 
i.e. There is no electrical connection if the camera ribbon cable is incorrectly flipped-over 

Vision AI carrier MIPI CSI connectors (CSI0, CSI1)  

Upper  and lower  surfaces of CSI0 and CSI1 connectors on the carrier board have electrical contacts! 
i.e. Caution is required as there is electrical connection in both orientations of the ribbon cable (Applies to 
Rev.3 carrier board PCB, previous PCB versions were assembled with same connector as the SMARC)   

Caution! CSI connector names and pin 1 markers are shown in the image below. For both connector 
types, the ribbon cable must  be oriented so that pin1 marker on the camera MIPI connector aligns with 
pin 1 marker on the module/carrier MIPI connector!  

 
 

 MIPI  

Lanes 

Connector 

Contacts 

Notes 

Carrier 
CSI0 2 top + bottom 12MP max 

CSI1 4 top + bottom  

Module 
CSI2 4 bottom only  

CSI3 4 bottom only  

 
To check camera operation, open a console window per each camera and enter these two commands:  

export XDG_RUNTIME_DIR=/dev/socket/weston && export WAYLAND_DISPLAY=wayland - 1 
gst - launch - 1.0 - e qtiqmmfsrc name=camsrc camera=0 ! qtivtransform ! \  
video/x - raw,  format=NV12_Q08C,width=640,height=480,framerate=30/1,interlace - mode=progressive \  
! waylandsink sync=false  

Note: camera= index of the CSI0..CSI3 MIPI camera to be tested 
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MIPI CSI Camera  Mounting Recommendation  
 
The supplied IMX577 (12MP) MIPI CSI camera, is fitted with a 200mm FPC cable which allows the 
camera to be located some distance from the board, e.g. on a tripod or simpler acrylic stand 
 
If a more compact, integrated assembly is required, e.g. when mounting board plus camera(s) on a small 

robotic vehicle, then the solution shown in the photo below can be very easily implemented.  
The camera is mounted onto a small 12mm x 12mm angle bracket, that is fitted to the heatsink (using the 
existing heatsink M2.5 countersunk screw) 
 

 
 
Parts Required  (per camera mounted)  
 

1) 1x shorter FPC ribbon cable, 100mm length recommended (22pin, 0.5mm pitch, type-B*) 
2) 1x L-shaped angle-bracket (12mm x 12mm, black-painted metal)  

(e.g. this bracket from Amazon: https://www.amazon.com/dp/B07RRS2K7G ) 
3) 1x M2 screw 
4) 1x M2 flat plastic washer (insulating) 
5) 1x M2 flat metal washer 
6) 1x M2 nut 

 

https://www.amazon.com/dp/B07RRS2K7G
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*Note: Type-B FPC cable has itôs two sets of contacts located on opposite sides of the cable!   
 

Mounting Recommendation for Stereo -Vision MIPI CSI Camera s 

 

For compact stereo-vision applications with two MIPI CSI cameras, use of two 12mm x 12mm angle 
brackets attached to the unobstructed ñrearò set of heatsink mounting holes is preferred.  
FPC cable lengths should be adjusted according to your specific requirements.  

 

 

Four cameras mounted for 360 degree coverage are shown below (3x 100mm and 1x 200mm cables) 

 

  



VISION AI-KIT 6490 Startup Guide 

 

 

Page 37 

 

Using the 40-pin Exp ansion Connector  
 

# HAT 40pin Header 

Periph. Function 

QCS6490 IO 

Signal Name 

# HAT 40pin Header 

Periph. Function 

QCS6490 IO 

Signal Name 

1 3V3 VDD_3V3 2 5V 5V_SYS 

3 I2C_SDA GPIO_16 / I2C_PM_SDA 4 5V 5V_SYS 

5 I2C_SCL GPIO_17 / I2C_PM_SCL 6 GND GND 

7 GPCLK0 GPIO_52  8 UART_TX GPIO_38 / SER3_TX 

9 GND GND 10 UART_RX GPIO_39 / SER3_RX 

11 UART_RTS  GPIO_44 / SER3_RTS 12 PCM_CLK GPIO_97 

13 GPIO GPIO_61 14 GND GND 

15 GPIO GPIO_20 16 GPIO GPIO_34 

17 3V3 VDD_3V3 18 GPIO GPIO_35 

19 SPI_MOSI GPIO_57 / SPI1_MOSI 20 GND GND 

21 SPI_MISO GPIO_56 / SPI1_MISO 22 GPIO GPIO_21 

23 SPI_SCLK GPIO_58 / SPI1_SCLK 24 SPI_CS0 GPIO_59 / SPI1_CS0 

25 GND GND 26 SPI_CS1 GPIO_62 / SPI1_CS1 

27 EEPROM_SDA GPIO_12 / I2C_GP_SDA 28 EEPROM_SCL GPIO_13 / I2C_GP_SCL 

29 GPIO GPIO_157 30 GND GND 

31 GPIO GPIO_158 32 PWM0  GPIO_133 

33 PWM1 GPIO_166 34 GND GND 

35 PCM_FS GPIO_100 36 UART_CTS GPIO_07 / SER3_CTS 

37 GPIO GPIO_45 38 PCM_DIN GPIO_99 

39 GND GND 40 PCM_DOUT GPIO_98 
 

All pins are level-shifted to 3.3V logic levels  
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Example Code for GPIO, User LEDs  and User Button Switches  
 

Expansion H eader  Python Example : write s to pin  16 (GPIO_34), reads from pin 18 (GPIO_35)  

 
Before running this code you must install the python-periphery  library: 
pip3 install python - periphery  
 
# Python Expansion Header example  
from  periphery import  GPIO 
 
gpio_out =  GPIO("/dev/gpiochip4", 34, "out")  # Output  
gpio_in  = GPIO("/dev/gpiochip4", 35, "in")   # Input  
 
try:  
    # Read input  
    value = gpio_in.read()  
    print(f"Input value: {value}")  
 
    # Write output (invert input)  
    gpio_out.write(not value)  
 
finally:  
    gpio_out.close()  
    gpio_in.close()    

 
========================================================================= 
 
RGB User LED  Command -line  Example s 

 
# RGB User LED: Turn - on Red LED ( GPIO_145)  
echo 1  > /sys/class/leds/red/brightness  
echo 0 > /sys/class/leds/red/brightness  
 
# RGB User LED: Heart beat  Green LED ( GPIO_60)  
echo heartbeat > /sys/class/leds/green/trigger  
echo none > /sys/class/leds/green/trigger  
 

# RGB User LED: Turn - on Blue  LED ( GPIO_151)  
echo 1  > /sys/class/leds/ blue /brightness  
echo 0 > /sys/class/leds/ blue /brightness  
 

========================================================================= 
 
Notes: 
 

These sysfs  shell commands (at command prompt) provide a quick method to verify User LED operation  
 
gpioinfo  shell command provides a listing of pre-assigned GPIOs   
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========================================================================= 
 
Button Switch  Python  Example  (keyA or keyB button -press toggles RGB Blue LED ) 
 
An example here of how the two user button-switches at rear of the board can be exercised  
 
Before running this code you must install the python -periphery  library: 
pip3 install python - periphery  

 
#!/usr/bin/env python3  
# This toggles RGB Blue LED on each keyA or keyB button press  
 
import struct  
 
INPUT_EVENT = "/dev/input/event1"  
LED_PATH = "/sys/class/leds/blue/brightness"  
EVENT_FORMAT = 'llHHI'  
EVENT_SIZE = struct.calcsize(EVENT_FORMAT)  
 
led_state = False  
 
with open(INPUT_EVENT, 'rb') as event, open(LED_PATH, 'r+') as led:  
    print("Press button (Ctrl+C to exit)")  
     
    while True:  
        data = event.read(EVENT_SIZE)  
        _, _, ev_type, _, ev_value = struct.unpack(EVENT_FORMAT, data)  
         
        if ev_type == 1 and ev_value == 1:   # EV_KEY press  
            led_state = not led_state  
            led.seek(0)  
            led.write('1' if led_state else '0')  
            led.flush()  
            print(f" BLUE LED: {'ON' if led_state else 'OFF'}")  

 
========================================================================= 

 
Notes: 
 
You can use the following shell command to list all input devices: 
bashls - l /dev/input/  
 
and to see what each event device epresents: 
bashcat /proc/bus/input/devices  
 
evtest   shell command provides a quick method to exercise and verify user-button operation 
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Mini DisplayPort Cable and HDMI Active Adapters  

 

The miniDP  display output can drive a single 1080p / 2K / 4K display (e.g. computer monitor or HDMI TV)  

A miniDP cable is included in the kit. For HDMI displays an active adapter must be sourced by the kit user 

Screen with DisplayPort interface: Use the provided passive miniDP to DP cable  

Screen with an HDMI interface:  Use an active miniDP to HDMI adapter 

 
A number of inexpensive active miniDP to DP adapters and cables have been validated,  
e.g. these items available on Amazon: 
 
KIRZI 4K60 active miniDP to HDMI cable (3ft) 

 
IVANKY 4K60 active miniDP to HDMI adapter  

 
 
 

 

https://www.amazon.com/dp/B0DPSGB8MH
https://www.amazon.com/dp/B089GF8M87

