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iVisual: An Intelligent Visual Sensor SoC with 2790fps CMOS

Image Sensor and 205G0P3W Vision Processar
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Visual sensors combined with video analysis technology can enhance applications in surveillance,
healthcare, intelligent vehicle control, human-machine, interface, and s0 on.

Due 1o the importance and the high computational complesty of video analysis algonthms, hardware
solutions exist for video analysis. Analog on-sensor processing solutions feature the integration of image
sensor and a 2-D parallel per-pixel processor amray, However, the precision loss issues of analog signal
processing prevent those solutions from realizing complex algorithms. These solutions also lack flexibility
for they handle only frame-in, frame-out operations. Vision processors provide more feasible solutions for
handiing complex akgorithms, In those processors, 8 SIMD processor array is designed for parallel data i,
paraliel data out operations, and another separate processor, we call it decision processor, is designed for
other operations. High GOPS numbers are realized by increasing the parallelism of the processor aray.
However, the dataflow mismatch between the processor array thal produces parallel data and the decision
procassor that consumes scalars induces a throughput bottleneck. Take XETAL-I of ISSCC 2007 for
example, the dafa production rate of processor array can achieve 430Gb/s. However, the data
consumption rate of decision processor is only 2, 7Gb/s. Furthermore, due to the massively-parallel
processor aray architecture, the memory access bandwidth in the vision processors is significant, and this
leads to a high power consumptan.

Privacy invasion i always a critical Issue in setting up visual sensors arcund living spaces because of the
danger of revealing video dafa from image sensors or processors. Thesa issuas axist with the
above-menticned solutions because of the inevitability of inputting or cutputting video data, The video dala
can be easily accessed by physical attacks

iVisual is characlerized as follows: (1) High level of integration: Visual is a light-in, answer-out SoC
integrating CMOS image sensor, T6.BGOPS vislon processor and 1Mb storage. Mo video data need 1o be
revealed outside the chip during the video processing. The possible privacy problems are therefore
avoided. (2) Mew vision processor archilecture: feature processor eliminates the throughput bottleneck and
imcreases 36% of average throughput. The inter-processor synchronization scheme ensures minimurm
communication between processors and further increases 23% of throughput. (3) High powerfarea
efficiency: the 205G0PSW power efficiency isachieved by introducing feature processor, processing
elament (PE) register file and instruction-lavel gated clock. The 1. 16G0OPSImm” area efficiency is achieved
by introducing feature processor, bitplane memory struciure and reconfigurable storage allocation.
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