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Compressive sensing (CS) is data acquiring and innovative mathematical approach that 
accelerate and efficient sampling from large into small volumes of data. Moreover, it could be 
dramatically reduced amounts of sensor, power consumption, storage size, and bandwidth which 
results in lower hardware costs [1]. In wireless cameras network for video surveillance, the large 
amount of data is produced. However, there is still a lot of redundant data in measurement domain. 
To solve this problem, coding techniques such as block-based CS (BCS), intra-prediction and 
quantization is applied to avoid higher rate-distortion than other CS frameworks. Therefore, new 
imaging architecture has been proposed to be sensed, removed redundant information, and 
compressed simultaneously, thus leading to the faster image acquisition system. 

In this paper, we proposed a measurement coding system to further reduce the data 
redundancy and improve the efficiency of measurement process as shown in Fig.1. Firstly, we 
apply Hadamard instead of random measurement matrix to sense, compress, and generate 
predictive candidates since pseudo-random cannot guarantee the similarity between sender and 
receiver. Secondly, a new architecture of intra-prediction is proposed to reduce the spatial 
redundant in measurement domain by using the pixel domain features. Thirdly, we employ image 
quantization and Huffman coding to further compress the data. The reconstruction process is 
performed by using single iteration basis pursuit with inverse fast Walsh-Hadamard transform 
(IFWHT). The experimental results show that the proposed system can greatly improve the coding 
efficiency, which increases 1.94dB - 2.3dB in PSNR and reduces 42% - 65% bitrate in terms of 
bit-per-pixel. 

 
Figure 1. Proposed measurement coding system for block-based compressive sensing images. 

References 

[1] O. Yusuke and A.E. Gamal. “CMOS Image Sensor with Per-Column ΣΔ ADC and 
Programmable Compressed Sensing.” IEEE Journal of Solid-State Circuits 48 (2013): 318-
328. 

 This work is supported by JST, PRESTO Grant Number JPMJPR1757 Japan. 
                                                 


