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(Two-Stage Fast Block Matching Algorithm Using
Integral Projections)

4 fRRET . RN BREL* ZFE IRIRTT
(Joon-Seek Kim. Rae-Hong Park. and Byung-Uk Lee)

2 R 4 A2 249 A2l dal ATsidon 22 AEA Ak A
& g 20 B BEE Asech o W e AMA AL SRS A8 17
U A% AYNE B0 oI5| $1E UYD £ P DAL A2 LAY Lel el 2R

(16x16 &2& P’“‘P (ull sealch H“”)Oﬂ ] 3} 41’H 7‘35—91 |
3 7 fraket AdEs ZA Eloh Algkel ubge
g B SlE fdedakdt ARgod el ‘H s Aaslelor] MPEG (Moving Picture Experts
Group) SM3 (Simulation Model Three)2} 73?{} 3, 73 off vl MEstsdct AE H=t Alskek vk
Ho] 7]&2] uplel vish w2 AAYE-E WA 7)) s} falt shale] od kg 38 5 9lsdv)

Abstract

In this paper. a two-stage block matching algorithm (BMA). which can reduce greatly
the computational complexity of the conventional BMAs. is proposed. in which the one-
dimensional distortion measure based on the integral projection is introduced to determine
the candidate motion vectors and then among them a final motion vector is detected based
on the conventional two-dimensional distortion measure. Due to the one-dimensional
calculation of a distortion measure, the proposed algorithm can reduce the computational
complexity of the conventional BMA (full search method with a 16x16 block) by a factor
of 4. with its performance comparable to those of the conventional ones. Simulation
results based on the original and noisy image sequences are shown. Also the simulation of
the proposed method combined with the MPEG (Moving Picture Experts Group) SM3
(Simulation Model Three) is presented. Computer simulation shows that the proposed
algorithm is fast with its performance comparable to those of the conventional ones.
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Fig. 2. Integral projection in a 16 x 16 subblock .
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Fig. 4. Original images.
(a)"Miss America” sequence(1st fram),
(b)"Salesman” sequence(lst fram).
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(a) "Miss America” sequence,
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Table 6. Average PSNR for the results of motion
detection (3-step search method
motion using an 8 X8 block).

(<H¢]: dB)

Miss America Salesman Susie

TSS 39.14 36.14 35.19
PTSS1 38.11 35.72 34.54
PTSS2 39.02 36.11 35.18
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#+9] intraframes} 3%2] predicted frame 1813
8%49] interpolated frame® 54& ZEE 3%
o} w3k 239 34 half-pel Id=7H4] 224
< FAHslden zA HEPALY HEES 1.15
MbpselZ A4 w#9] &3k 120 kbits® 3tal =
71e] wsiael 30 kbits2 7Hekdch Y & 6
o dgAxte] HF PSNR2 vjelioict. HellA B
So] MEF Gl dislA AIRE WL 71E2
whlal 7o) Falgt Aeg Al o2 Agtgt

79 AEue Azde) QAL Sl A E 7]
wo byl GAE S-S 2T Aee o 4 ol

18 88 7k A&edake] luminance SdAtell i
PSNR z2#1Z2 MPEG+ MPEG SM3%& ueh
v PMPEGE Ajskgt wie 4g¥ MPEG SM3
S Vel aded BRe] 7|ES] whHEd A9
frAE A5 vl Yot

P ] ‘

118 " (J. ;\
|

35.48

(a)

35.89

«m

31.16

199 frames
o rs O rrs1 & prsz "

(b)

12l 7. PSNR #2324}, o=10)
(a) “Miss America” 34
(b)“Salesman” 34+

Fig. 7. PSNR graph(Noisy sequences 0=10).
(a) "Miss America’ sequence.
(b) "Salesman” sequence.
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H 6. MPEG SM3el| gt #4 PSNR
Table 6. Average PSNR for the results of
MPEG SM3.

(t$]: dB)

Miss America Salesman Susie

Y 1 Q Y 1 Q Y i Q

MPEG
PMPEG

39.07 35.69 37.12
38.91 35,39 37.99

35.36 43.11 44.70 34.82 43.93 43.08
35.27 42,91 44.47 34,74 43.77 42,91

42.55,

rsan
ap)

36. 16

145 fromes
0O nrse O Pursc

39.68

PSNR R
) i
!

31.87

193 frames
O nPEG@ O MPEG

18 8. PSNR 2l =(MPEG SM3)
(a)"Miss America” %34t

{(b)"Salesman” <34

Fig. 8. PSNR graph(MPEG SM3).
(a) "Miss America’ sequence.

{b) "Salesman” sequence.
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