
The Impact of Connectors and Cables on Machine Vision Systems 

The choice of connectors and cables is crucial to the performance and stability of machine 
vision systems. Here are key considerations: 

• Signal Integrity: Ensuring Undistorted Data 

High-quality connectors and cables are essential for undistorted signals during high-speed 
image transmission. In applications requiring high data transmission speeds—like 3D cameras, 
hyperspectral cameras, and smart cameras—using high-performance connectors such as USB 
3.0, GigE, or CoaXPress effectively prevents signal loss. 

• Interference Resistance: Stability in Harsh Environments 

Industrial settings often have significant electromagnetic interference (EMI). Choosing cables 
and connectors with excellent shielding ensures stable image transmission and prevents data 
interference during transmission. 

• Durability and Flexibility: Extending System Lifespan 

Cable cables must withstand repeated bending and stretching in applications like robotic arm-
camera systems. Selecting industrial-grade cables with high flexibility and wear resistance 
extends the system lifespan and ensures long-term stable operation. 

 

Connectivity Standards in Machine Vision: Which is Right for Your Application? 

Multiple connector and cable standards are available, each with unique advantages and 
suitable applications. 

• USB3 Vision 

o Features: Based on USB 3.0 interface, supports up to 5 Gbps transmission rate. 

o Advantages: Wide compatibility, plug-and-play. 

o Considerations: Cable length is usually limited to under 5 meters. 

• GigE Vision 

o Features: Based on Gigabit Ethernet, supports long-distance transmission up to 
100 meters. 

o Advantages: Cost-effective, easy network integration. 

o Considerations: Higher CPU load. 

• Camera Link 

o Features: Designed specifically for machine vision, supports a high bandwidth 
of up to 6.8 Gbps. 

o Advantages: Low latency, and excellent real-time performance. 

o Considerations: Requires dedicated frame grabbers, higher cost. 

• CoaXPress (CXP) 
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o Features: Uses coaxial cables, and supports high-speed transmission (CXP-12 
reaches 12.5 Gbps per connection). 

o Advantages: Strong long-distance transmission over 100 meters. 

o Considerations: Requires specialized hardware, higher initial cost. 

• MIPI CSI-2 

o Features: Used in embedded systems and mobile devices. 

o Advantages: Low power consumption, suitable for battery-powered devices. 

o Considerations: Short transmission distances, primarily for board-level 
connections. 

 

Overcoming Practical Connectivity Challenges: Solutions for Real-World Applications 

Machine vision systems face various connectivity challenges. Here's how to address them: 

• High-Speed Data Transmission 

o Challenge: High-resolution cameras generate large data volumes, increasing 
the need for high-speed transmission. 

o Solution: To ensure rapid image data transfer, opt for connectors supporting 
high bandwidth, like USB 3.1 Gen 2 or 10G Ethernet. 

• Long-Distance Applications 

o Challenge: Some industrial environments require long-distance image data 
transmission. 

o Solution: Use fiber optic connectors and cables to prevent signal attenuation 
over long distances, ensuring data integrity. 

• Harsh Environmental Conditions: Industrial settings may involve temperature 
fluctuations, vibration, and chemical exposure. 

o Temperature Fluctuations: Choose industrial-grade connectors and cables with 
wide temperature ranges. 

o Vibration and Shock: Employ connectors with locking mechanisms, like M12 
connectors, to prevent loosening or damage. 

o Chemical Corrosion: Select materials resistant to corrosion, such as stainless 
steel or those with protective coatings. 

 

Best Practices for System Integration and Maintenance: Ensuring Long-Term Stability 

Implementing best practices ensures the long-term stable operation of machine vision 
systems. 

• Optimize System Integration 



o Plan Cable Layouts Carefully: Avoid routing signal cables parallel to power 
cables to reduce interference. 

o Use Cable Management Systems: Keep cables organized for easier 
maintenance and inspection. 

o Ensure Connector Accessibility: Place connectors in accessible locations 
during the design phase. 

• Troubleshoot Common Issues 

o Signal Loss or Instability: Check for loose connectors or damaged cables. 

o Image Quality Degradation: Verify shielding to address potential EMI 
interference. 

o Performance Decline: Replace aging cables or oxidized connectors as needed. 

• Regular Preventive Maintenance 

o Scheduled Inspections: Regularly check connector tightness, especially in high-
vibration environments. 

o Test Cable Integrity: Use professional tools to detect potential problems early. 

o Implement Strain Relief: Use strain relief devices in high-stress areas to extend 
cable life. 

 

Enhance Your Machine Vision System Today 

Selecting the right connectors and cables is crucial to unlocking your machine vision system's 
full potential. As technology advances, staying informed about the latest connectivity solutions 
positions your operations for greater efficiency, reliability, and success. Don't let subpar 
connectivity hold back your system's performance—invest in quality components and proactive 
maintenance to ensure your machine vision applications run smoothly and effectively. 

 

Recommended Connectivity Products for Machine Vision Systems 

To support the various connectivity needs in machine vision applications, here are some 
recommended product lines that cater to different interface standards and environmental 
requirements: 

RJ45 with PoE++ (Power over Ethernet) 

PoE++ technology allows for power delivery up to 90W through Ethernet cables, making it ideal 
for high-power devices in machine vision systems. 



 

ATTEND RJ45 Connector Series 

• Features ruggedized designs for industrial environments 

• Supports various PoE standards including PoE++ 

• Available in shielded and unshielded versions for different EMI requirements 

  

 
USB 3.1 Type-C Connectors 

USB 3.1 Type-C connectors offer high-speed data transfer rates up to 10 Gbps, making them 
suitable for high-resolution camera interfaces. 

 

ATTEND USB Type-C Connector Series 

• Supports USB 3.1 Gen 2 speeds 

• Available in various mounting styles for different PCB designs 

• Some models feature waterproof designs for harsh environments 

  

 
M.2 Connectors for Wi-Fi Modules 
M.2 connectors play a crucial role in machine vision systems by enabling the integration of Wi-
Fi modules, which are essential for wireless connectivity in modern industrial environments. 



 

ATTEND M.2 (NGFF) Connector Series 

• Supports Key E configuration, specifically designed for Wi-Fi and Bluetooth modules 

• Available in different sizes to accommodate various M.2 Wi-Fi module lengths (2230, 
2242, 2260, 2280) 

• Ensures reliable connections for stable wireless communication in industrial settings 

• Enables easy integration and upgradability of wireless capabilities in machine vision 
systems 

  

FAKRA Connectors 

FAKRA connectors are widely used in automotive vision systems for their robust design and 
color-coding system. 

 

ATTEND FAKRA Connector & Cable Assemblies 

• Meets USCAR-17 requirements for automotive applications 

• Available in various colors for easy identification of different systems 

• Provides excellent RF performance up to 6 GHz 

 
  

M8/M12 Connectors 

M8 and M12 connectors are favored in industrial machine vision applications for their rugged 
design and resistance to environmental factors. 



 

ATTEND M8/M12 Connector Series & Cable Assemblies 

• IP67 rated for protection against dust and water ingress 

• Available in various pole configurations to suit different signal requirements 

• Supports protocols such as Ethernet and PROFINET for industrial networking 

  

 
 
These connector solutions from ATTEND offer high reliability and performance for various 
machine vision applications, from industrial automation to automotive systems. When 
selecting connectors for your specific machine vision project, consider factors such as data 
transmission speed, power requirements, environmental conditions, and system integration 
needs. 
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