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The use of CMS to replace rear- and side-view mirror functions

in cars is gaining traction. However, implementing these systems 

safely requires a high level of performance monitoring to ensure 
that they work properly. The authors describe new methods 

toward full end-to-end or “light-to-light” performance monitoring.

by Benjamin Axmann, Frank Langner, Chihao Xu,
Karlheinz Blankenbach, Mirko Conrad, and Jan Bauer
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Fig. 1.

System overview of a passenger car with 

onboard camera monitoring systems and a 

future use case for automated vehicles and 



Fig. 2.

Generic model of a video data 

transmission and processing 

system with local and global 

safety system components. 

APVSS: ASIL Prepared Video 

Safety System.
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 Fig. 1 

Fig. 4.

APVSS (ASIL Prepared Video Safety System) demonstrator. GUI: 

graphic user interface; DES: deserializer; and SER: serializer.

Fig. 3.

Feature extraction (hashing) for comparing (top) the input’s 

image quality and (bottom) the processed output image. A Kull-

back-Leibler (KL) divergence indicates a non-acceptable loss of 

details. APVSS: ASIL Prepared Video Safety System.
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Fig. 5.

Visualizing a faulty reproduced and original image (left) and the 

user interface (right) for display supervision. The display’s degraded 

reproduction is detected by current and photodiode measure-

ments. RGB: red, green, and blue; GL: gray level.

Fig. 6.

Automotive camera monitoring system: From today’s data-only su-

pervision to future systems with image feature and optical display 

supervision.
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