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Ⅰ Introduction

The codec based on Compressed Sensing:

Measurement matrix

(Analog signal to digital signal

&
Compress the signal)

�
Transmission

�
Reconstruction 

� ��

• The compression ratio is calculating the 

ratio between the dimension of original 
signal and the compressed signal

Sampling-and-compression

Hardware friendly in sampling 
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Ⅰ Introduction

Classic measurement matrix：Hadamard and Walsh 

they provide good sensing performance, fast reconstruction, and 

are hardware friendly

Problems of Hadamard and Walsh：

pretty poor image quality when further reduced sampling rates 

lower than 60%

To solve problems：

related work: Russian-doll, Cake-cutting, GCS+S method 
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Ⅰ Related work

example of Hadamard 
matrix patterns 

Related work: Russian-doll, Cake-cutting, GCS+S method ：

investigate the effect of Hadamard and Walsh projection order 

selection on image reconstruction quality by simply reordering

orthogonal matrices

Existing Problems：

do not achieve better reconstructed image performance, especially 

at low SR
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Ⅱ Proposals
To solve problems：

we design a measurement matrix that is hardware friendly and provides 

high-quality results under low sampling rates.

Hardware friendly  chose Walsh matrix

Provides high-quality results under low SR:

under various SR, remains the lowest frequency patterns which 

are the most critical patterns for determining the image quality

Using zigzag to reorder the patterns of Walsh

The proposed matrix named Zigzag ordered Walsh (ZoW)
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Ⅱ Proposals

Step1:

we partition the Walsh matrix into several measurement patterns, 

where the size of each piece is equal to � � �

Walsh



6

Ⅱ Proposals

Zigzag

ZoW

Step2 & Step3:

apply zigzag scramble to the multiple pieces of Walsh matrix and 

vectorize each piece and stack it back into ZoW matrix

low-frequency

high-frequency

so that ZoW can extract features from low frequency components to 

high frequency components
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Ⅲ Experimental Results
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Ⅲ Experimental Results
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Ⅳ Conclusion

• The Walsh matrix provides good sensing performance and high 

reconstruction efficiency with hardware friendly

• we proposed a new structured measurement matrix called the 

Zigzag ordered Walsh matrix (ZoW) by using zigzag to reorder the 

patterns of Walsh

• the low-frequency patterns are in the upper-left corner, and the 

frequency increases according to the zigzag scan order so that 

under various sampling rates ZoW can extract features from low 

frequency components to high frequency components.




