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Abb. 1: Building Block Diagram of the Embedded Vision System

Abb. 2: Core Components of the Image Pipeline from the Camera Sensor  
to the Application

Abb. 3: Operator Using the BioWelder® TC in a Biopharmaceutical 
Application

Abb. 4: Detected Blade Edges Highlighted in Red

Problem Definition
This thesis investigates the feasibility of an embedded vision system on 
Reed’s TI Sitara AM62x / Yocto platform for the sterile tube welding device 
BioWelder® TC. The blade is a critical component of the welding process 
and directly affects weld quality. Since blade insertion is currently per-
formed manually with limited monitoring, the blade was selected as the 
main focus of this project. The vision system aims to detect blade presence 
and position and to read the blade’s data matrix code for identification and 
traceability.

Solution Concept
A suitable camera module and illumination concept are selected based on 
the application requirements. The camera is integrated into Reed’s 
Yocto-based platform using the phyCORE® AM62x SoM and the Lyra 
evaluation board. Based on a Phytec reference design, the camera is 
accessed via Linux V4L2 and connected to a GStreamer image pipeline.  
The resulting system provides a live camera image on the device display.

Realization
A demonstrator is implemented on the phyCORE® AM62x and Lyra 
evaluation board. The camera, illumination, and display are integrated into 
a prototype setup for blade inspection. A GStreamer-based image pipeline 
enables image acquisition and live image display. The demonstrator 
provides the basis for evaluating blade detection and data matrix code 
reading.

Results
A stable image pipeline displaying the camera live image on the device 
screen is successfully implemented. The maximum achievable frame rate  
is 8 fps, limited by software debayering, as the AM62x does not provide 
hardware support for this operation. The blade’s data matrix code can be 
reliably decoded from the acquired images. In addition, edge detection is 
successfully demonstrated using the image data, confirming the suitability 
of the vision system for blade detection and positioning.

Future Work
The project demonstrates the feasibility of an embedded vision system  
on Reed’s AM62x-based Yocto platform while identifying its performance 
limitations. The developed demonstrator provides a solid foundation  
for future integration of image processing functions directly on the target 
platform.
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