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Image Coding and Reconstruction via Compressed Sensing
Based on Partial DCT Coefficients
PAN Rong! LIU Yu' HOU Zheng-Xin* WANG Shao-Chu?
Abstract This paper introduced the CS (compressed sensing) theory and proposed a new method to encode and re-

construct images after acquiring the partial two-dimensional DCT (discrete cosine transform) coefficients. The CS total
variation reconstruction algorithms based on partial DCT coefficients with or without quantization were studied in this
paper. In the quantization step, partial noisy DCT coefficients were obtained, based on which the general image cod-
ing/decoding process able to realize the CS reconstruction was designed, and a practical application system was made
up. The experimental results showed that for images with strong sparsity, the image coding/decoding system integrated
with CS theory and its methods can be used to obtain reconstructed images with high quality, and that compared with
traditional direct inverse DCT (IDCT) method, the improved peak signal to noise ratio (PSNR) can be up to 5dB, and

it also has some improvement in the term of PSNR for general images.
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Table 1  Comparison of qualities of images reconstructed by 2-D CS and IDCT
Camera man Lena Ballet Orthophoto Liftingbody Rice Phantom
PSNRipcr (dB) 31.63 32.90 37.31 29.52 35.26 31.40 32.12
PSNRcs (dB) 32.05 33.01 40.34 29.57 35.59 31.61 37.66
APSNR (dB) 0.42 0.11 3.03 0.05 0.33 0.21 5.54
CS block (%) 14.36 5.47 10.25 5.66 8.30 18.95 13.38
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W22 AEL[R] I R O 6 43 Ll AR AT .

*2 TEAF QP K 2-D CS MHAl CS HEHEURFUH XS L
(Camera man)
Table 2
reconstructed by 2-D CS and other CS methods through
different QPs (Camera man)

Comparison of the qualities of images

3QP QP QP QP

APSNR(dB) 1.51 1.69 1.69  1.56
1-D PCS

Abits (%) —4.74 1.04 4.20 4.72
APSNR(dB) 1.13 1.22 1.21 1.23
1-D CS
Abits (%) —-1.63 048 0.08
APSNR (dB) 0.17 0.23 0.27 0.21
2-D PCS

—5.32

Abits (%) 027  1.09 224 258

NEMEIL PSN R FI R4 25 108 a3, 5353
s 4 BAEAF AL g iS4 (Cam-
era man), {E& 4 2 7 1-D PCS, 1-D CS, 2-D
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7t B-D PEfE LA Proe i, RUIRA 2 g 21
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Jri AT CS A EAA L. 1 2-D CS A 2-D
PCS ¥ B-D PEfg#iLL 1-D PCS 1 1-D CS H# Kk
P, RO RE 2-D DCT ZH0H4T CS FMIMI2KL
FEE 1-D S, o Ad IR G A DG S 56 25 1) 4t
THEARLITE 2 A 4, AP ARSI,

36

35t

34 F

33r

PSNR /dB

32F

31

30

2455 55 6 65 7 75 8 85 i
Bits 10
K4 LeRes- K (Camera man)

Fig.4 Bits-distortion curves (Camera man)
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PSNR FILLER B E v b (W& 3 BioR). Ho,
APSNR JE{EAH A LL e £ v 193 PSNR
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FEECE 40 b (WEAE 3 I, i R D).

AR 2 e BorE it —R U b KR, 2-D
CS HHAl CS JrikAitl, Eude B 1 hnt 17 vk 2>,
H3 3 PR, fE4HR PSNR 3, 2-D
CS AHXFFHoAth CS Jrik, V34 Luke Bt 2 vk /b 11,
M3 PSNR fmifeis®] 4dB BLLE, uEH
TANHEH M 2-D CS HikAAHK &K B-D MEfE.

5 45t

AT CS Bl S ILH M HIE, WI9E T A



680 H Zl) 4 S 37 %
# 3 2-D CS fitAh CS EMLEHXS L (Bjontegaard J5i%)
Table 3  Comparison of qualities of images reconstructed by 2-D CS and
other CS methods (Bjontegaard method)
Camera man Lena Ballet Orthophoto Liftingbody Rice Phantom
APSNR (dB) 1.59 1.96 2.97 2.61 2.24 1.76 4.26
1-D PCS
Abits (%) —23.87 —30.18 —88.27 —30.29 —45.91 —33.33 —93.59
APSNR (dB) 1.30 1.85 0.54 2.36 1.69 0.98 1.41
1-D CS
Abits (%) —19.90 —28.06 —4.84 —28.48 —35.51 —21.79 —5.82
APSNR (dB) 0.15 0.03 2.16 0.03 0.22 0.06 3.11
2-D PCS
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