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ABSTRACT:  Mobile wireless sensor nodes (MWSN) mounted with low power CMOS video 
cameras (CVC) have been utilized for surveillance, emergency management and monitoring of 
hazardous areas [1]. These nodes are integral parts of Internet-of-Everything as they are the “eyes” 
of the network to interact with the world. Due to physical constraints, CVC mounted on MWSN 
must be small and low power. It also needs to provide videos with high spatial (high pixel counts, 
good SNR) and temporal resolution (high framerate, low motion blur) when the scene is changing 
under different lighting conditions. These specifications are often difficult to satisfy simultaneously 
with conventional sensors: Capturing a scene with high framerate increases readout (RO) power 
consumption. Additionally, high frame rate also limits pixel exposure time which degrades scene 
contrast and SNR. We present a CVC chip to achieve these specifications simultaneously. To reduce 
RO speed while guarantee high frame rate, the imager is designed with Compressed Sensing (CS) 
based Pixel-wise coded exposure (PCE) techniques. We demonstrate the advantage of PCE over 
conventional imager is that pixel exposure interval is no longer defined by the framerate. The pixel 
exposure interval can span multiple frames to enhance SNR without inducing motion blur to the 
recovered video. Our CVC is the first CMOS implementation of PCE. Further, we report a complete 
single chip that includes an APS array with spatiotemporal compressive sampling circuits and 
wireless transmission using an Ultra-Wide Band (UWB) transmitter (TX). Lastly, we generalize this 
approach for other data collection and low power transmission applications, such as in wireless 
neural recording.
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