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Abstract

The reduced-bit transform based bit-plane matching algorithm (BPM) can obtain the block matching result through its
simple calculation and hardware design compared to the conventional block matching algorithms (BMAs), but the block
matching accuracy of BPMs is somewhat low. In this paper, reduced-bit transform based sum of the absolute difference
(R-SAD) is proposed to improve the block matching accuracy in comparison with the conventional BPMs and it is shown
that the matching process can be obtained using the logical operations. Firstly, this method transforms the current and the
reference images into their respective 2-bit images and then a truth table is obtained from the relation between input and
output 2-bit images. Next, a truth table is simplified by Karnaugh map and the absolute difference is calculated by using
simple logical operations. Finally, the simulation results show that the proposed R-SAD can obtain higher accuracy in
block matching results compared to the conventional BPMs through the PSNR analysis in the motion compensation
experiments.
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Table 1. Truth table for combinational logic circuit
calculating 2-bit absolute difference.
Xi X X3 X Y; Yo
0 0 0 0 0 0
0 0 0 1 0 1
0 0 1 0 1 0
0 0 1 1 1 1
0 1 0 0 0 1
0 1 0 1 0 0
0 1 1 0 0 1
0 1 1 1 1 0
1 0 0 0 1 0
1 0 0 1 0 1
1 0 1 0 0 0
1 0 1 1 0 1
1 1 0 0 1 1
1 1 0 1 1 0
1 1 1 0 0 1
1 1 1 1 0 0
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Table 2.  Average PSNR(dB) of several test image sequences of existing methods and proposed method, with block size of
16 X 16 and 4 X 4 pixels and search range of 16 and 4 pixels, respectively.

Video Sequence(Frame size, Sequence length)
Forman Football Tennis Mobile Garden
Methods | a0 . 988)| (352 x 240) | (352 = 240)|(352 = 240)| (352 x 240)| Avg
(300 frames)|(125 frames)|(150 frames)|(300 frames)|(115 frames)

SAD 3211 22.88 2045 2394 2379 26.43

Block size IBT 30.37 2183 2814 2361 2332 25.45

(16 16) 9BT 3071 211 2BAT 2365 2342 25.67

C-1BT 30.91 2212 2869 2368 2341 25.76

ENNMPas1 30.96 2235 28.76 2378 2354 25.89

Search  \y\NMPM)wr| 3081 221 RTT 2370 93.46 25.79

range | WNNMP(L)wr|  30.88 22.36 28,69 2377 2346 25.85

(16 pixel) | R-SADyu 31.22 2244 2898 2383 2359 26.01

R-SAD;s 1t 3163 22.82 2922 2390 2376 26.27

SAD 2.3 517 31.24 25.82 26.00 28.21

Block size IBT 2880 2226 075 22.90 2219 2478

(U< 4) 9BT 20.85 2310 29.03 2370 23.92 25.92

C-1BT 29.28 267 2865 2340 2.86 25.37

ENNMPasr 30.07 2343 2940 245 2447 26.33

Search |\ NMP(VDosr| 29,79 283 2330 2348 23,36 %575

range | WNNMP(L)wr|  30.02 2361 2943 24.29 2442 2.35

(4 pixe) | R-SADsu 30.12 2344 2951 2447 2454 26.42

R-SAD; 4 30.96 2449 30.12 2528 2551 2727
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Fig. 2. Result of motion compensation for the one of the frame for Tennis sequence set with block size of 16< 16 pixels

and search range of 16 pixels.

(113)



114

Addingup operator (2bit) ‘

v

a8l 3. 2BTel NNMPE HAtste stESN +=,
Fig. 3. Hardware structure for calculating NNMP in 2BT.
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