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Abstract

Estimation of motion is an important step in video compression applications. Block matching |

| motion estimation technique is one of the approaches that are widely used for this purpose. In tlus :

technique, by incorporating a matching criterion and employing a search strategy, the imnslationai

motion Is estimated on the image blocks. In this paper, we present three new criteria, which are
suitable for hardware implementation. In two of these introduced criteria incorporated an existing
criterion and modified it for a better performance. These criteria are based on bit-plane matching | :

i where four sub-sampled bit-planes were used. Basically, these two are based on a criterion which is
. presented for digital image stabilization application. In this paper, while this were modified |

criterion for video compression we investigated the cause of problems and suggested the possible :

| solution. Our experimental results indicated that the two proposed criteria yield better performance

than the original method, where in the first case the performance increased by %6 and for the other
case the growth is %9. Our third criterion is the adaptive form of pixel difference classification
(PDC). In our proposed method, two modifications were proposed on the basic PDC, in which Jor
one of them we reduced computational burden and in the other the performance we increased, Our |
experiments indicate that our proposed adaptive approach can yield %99 of PDC performance |
when used the best threshold. only need about 0.0056 additional operations per pixel for obtaining |
an adaptive form of PDC. But the modification that is presented for reducing the computational |
burden can compensate these additional computations.

Keywords
Digital Video Stabilizer, Motion Destimation, Motion Compensation, Machine Vision, Digital :

Video Image Processing, Vedeo compression
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3- Electronic Digital Image Stabilization 17-Parallax
4-¢J sl o iy Jaie b gy 8 S (e gl 18-Autocorrelation
5- Block Matching Algorithm 19-Multiple Bit-Plane Matching
6-Search Area 20-Weighted Multiple Bit-Plane Matching
7- Full Search 21-Maximize
8-Sum of Square Difference 22-Nelson
9-Sum of Absolute Difference 23-Chan
10-Pel Difference Classification 24-Adaptive Pixel Difference Classufication
11- Mobile Video Phone 25- Misclassification
12-Bit-Plane Matching 26-Accumulation
13-Exclusive OR 27-Motion-vector-based Linear Array 24-
14- Minimize 28-Processing Element
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Ko Method
Sequence . . . . MBP | WMBP | SSD | SAD
Bit4 Bit5 | Bit6 | Bit7 M M
Akiyo 29.66 [ 3167 29.58 | 22.68 | 33.91 | 34.17 [ 38.14 | 38.03
Bus 17.03 ] 16.90 | 19.85 198677 2028 | 20.74 [ 24.19 | 24.06
Carphone 22.74 | 24.81 2497 23891 2777 | 2872 3274 | 32.56
Claire 25.37 | 28.28 1129.63] 23.92 1 32.14 | 3294 §37.07 | 36.96

Coastguard 2076 | 2272 12522 1 21.77 1 2533 | 2595 || 28.96 | 28.86
Container 24.03 | 24.81 [ 3056 | 25.11 | 30.18 | 31.47 | 34.93 | 34.91
Flower 1477 1 16.40 | 19.12 |.19:411 1822 | 1973 (2293 | 22.84
Football 17.86 | 18.50 | 19.51 120041 20.63 | 2130 | 23.64 | 23.47
Foreman 22.48 [ 2338 | 2631 | 24.57 | 27.08 | 27.72 | 30.69 | 30.54
Grandma 28.10 [32.16 | 28.75 | 23.66 | 32.92 | 3329 | 36.60 | 36.51
Hall-Monitor [ 31.14 | 31.84 | 28.09 | 23.89 | 32.97 | 32.57 | 37.83 | 37.75

Lady 20.87 | 32.35 | 33.06 | 26.64 | 34.66 | 34.98 | 38.45 | 3829
Mobilecalendar | 15.69 | 17.77 | 20.14 | 21.79.] 19.90 | 2120 | 24.72 | 24.69
New 2450 | 2636 [ 2744 21.57 1 2837 | 29.30 | 32.71 | 32.53
Salesman 26.94 |\ 2864] 2855 | 21457 2998 | 30.28 | 34.30 | 34.15
Silent 2575 | 26.41 [ 2752 | 23.84 § 29.61 | 30.03 }33.01 | 32.82
Stefan 17.23 119.19 [ 22.49 1 23.07 ] 21.57 | 2291 2577|2570
Suzie 26.41 [ 283712671 | 24.92 ] 30.30 | 30.81 [ 34.06 | 33.92
Table Tennis | 20.89 | 22.00 | 23,51 | 22.59 | 24.37 | 2522 [ 28.01 | 27.83
Trevor 21.02 | 23.70 [ 2430] 22.91 | 26.88 | 27.61 [ 31.61 | 31.42

Average 23.11 | 24.84 | 2577 | 22.88 | 27.35 | 28.05 | 31.52 | 31.39
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Sequence Opt. Opt. APDC’s PSNR APDC"’s PSNR
Tr. PDC’s PSNR APDC/OP PSNR APDC'/OPD
PSNR DC C

Akiyo 4 36.95 36.24 98.1% 36.30 98.2%
Bus 28 23.20 23.09 99.5% 23.10 99.6%
Carphone 12 30.80 30.69 99.6% 30.70 99.7%
Claire 4 35.40 34,91 98.6% 35.01 98.9%
Coastguard 16 28.15 28.09 99.8% 28.15 100%
Container 4 34.26 33.30 97.2% 33.09 96.6%
Flower 32 2242 22.41 100% 22.41 100%
Football 31 22.69 22.66 99.9% 22.67 99.9%
Foreman 15 29.19 29.03 99.5% 28.98 99.3%
Grandma 7 35.79 35.79 100% 35.79 100%
Hallmonitor 5 37.06 36.23 97.8% 36.20 97.7%
Lady 6 37.04 36.72 99.1% 36.83 99.4%
Mobilecal. 25 24.23 24.16 99.7% 24.07 99.3%
News 15 30.95 30.83 99.6% 30.81 99.5%
Salesman 14 32.95 32.75 99.4% 32.66 99.1%
Silent 12 31.48 31.18 99.0% 31.20 99.1%
Stefan 23 25.17 25.07 99.6% 25.04 99.5%
Suzie 8 32.29 32.29 100% 32.13 99.5%
Tennis 12 26.18 25.89 98.9% 25.93 99.1%
Trevor 13 29.42 29.25 99.4% 29.17 99.2%
Average 99.24% 99.18%
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