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Global Motion Estimation Algorithm Based on Queen
Patterns Subsample

FAN Yu-ping, TIAN Yu-peng

( College of Automation Engineering , Nanjing University of Aeronautics and Astronautics, Nanjing 210016 )

Abstract Fast and accurate estimation of global motion is necessary in target tracking, video coding and etc. Considering
the global motion estimation of video with both camera motion and foreground objects motion, a new global motion
estimation algorithm is proposed. In the algorithm a three-level pyramid is utilized. Then outliers are effectively eliminated
with the block-based methods in the calculation of each pyramid level. In order to accelerate the algorithm,4-Queen and

8-Queen patterns are also used to sample background pixels respectively on the intermediate level and the base level, and

only the extracted pixels are contributed to the iterative calculation. The experimental results show that the algorithm

improved the estimation speed greatly without reducing the accuracy and satisfied the real-time request.
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Fig. 1 Queen patterns
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Fig. 2 The GME result of the Coastguard sequence
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Tab.1 The GME result of Coastguard sequence

LE AT € 280 S M a; L a, B4 a, SHa, L] TR
GME_1 0.999 8 -0.008 4 -8.596 0 -0.003 8 1.003 5 -0.518 7 25.54 1

GME_2 0.999 9 -0.005 0 -8.6116 -0.003 5 1.001 2 -0.490 5 25. 60 0. 883
GME_3_1 0.999 9 -0.004 7 -8.619 7 -0.002 7 1.000 5 -0.462 1 25. 65 0.786
GME_3_2 0.999 9 -0.005 8 -8.6139 -0.003 5 1.002 0 -0.4837 25.37 0.610
GME_4 0.999 9 -0.003 8 -8.6192 -0.003 0 1.000 7 -0.4799 25.58 0. 645
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Fig.3 The GME result of the Foreman sequence
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Tab.2 The GME result of Foreman sequence

WHoE B8 2% q, B4 q, S8 a B8 a ¥ a, U dB] iiiﬁ{;fﬂgﬁ
GME_1 0.993 5 0.007 5 -2.8658 -0.004 3 0.995 5 -0.347 8 25.18 1

GME_2 0.995 2 0.005 2 -2.860 2 -0.002 9 0.995 5 -0.164 4 25.47 0.921
GME_3_1 0.998 0 0.002 3 -2.854 3 -0.001 7 0.999 1 -0.0157 25.63 0. 785
GME_3_2 0.994 6 0. 006 4 -2.862 0 -0.003 3 0.996 0 -0.2539 22.32 0. 490
GME_4 0.996 8 0.004 0 -2.859 8 -0.002 5 0.997 3 -0.064 4 25.50 0.517




2502 SIS PP %14 %

Bi st Hisgh, WA T RNz, B 3(d) ~K3(h)
FRRFTE A I S EA E L BR T, X
R s it A 4m. K3(d) P BRidf—
BEFT SR WA B BR, T CME_2 S A SCHR Mk i3
B Al T AR e 4, (B AR SO B ARG I TE] A L
GME_2% 3L B /b o P LU AC A A8 Al 11 1) DX 331, 3R
2 ]l LLFE B, DU SR BRIk A I 1] B 22 AR
R IVAN=Y SR RPN S Re N ETU NI S EVIN
3(6), & 3(g) AE 3 (h) AT LAE 2, N\ 25 HR
VA B AE T RIOCR WY AS 0 H A R B 3, 5 0 B A T
I %) 10K J3E 47 T8, A% ST 08 Y 1R 5 0k A -, AN AL
s A, T ERS P S

5 & i

ASCHR T — R B9 42 Ry s B Al T s OR R
X4 Ry is S A T A S A B 2 Rk AT TS
B R IR R R B T B T Ik R BR AN A
LERBOR UL R4 TAEG M LM B3k . AU R &
) R R T AR R RS DA IR 4R e 3 R R T O R 1)
R, RSO Y B3 T B S R AR A R ) 42 R iz s At
DPE  AEA WAL TR B P RO AT T, KRR R T iz
SEE A TS R A EOR . Bk e L
T2 sh P R BR iR | Sprite £ 4F 4 85, 38 7] LAH] T iz
Bl o3, LA K S I AR AR 2 A5 4

% % 3Tk ( References)

Frederic Dufaux, Konrad Janusz. Efficient, robust and fast global
motion estimation for video coding[ J]. IEEE Transactions on Image
Processing, 2000, 9 (3) . 497-501.

Konrad Janusz, Frederic Dufaux. Digital equipment corporation,
improved global motion estimation for N3 [ A ]. In; Meeting of ISO/
IEC/JTC1/SC29/WG11. No. MPEG97/M3096 [ C ], San Jose,
California, USA, 1998.

He Yu-wen, Zhao Li, Zhong Yu-zhuo, et al. A fast and robust
algorithm of global motion estimation [ J ]. Journal of Software,
2001,12 (8): 1220-1228. [ B EIC, BB, B R AE . PR € 1%
14 R dh Al TSk [T ], 8RR, 2001 ,12(8) :1220-1228. ]
Meyer F G, Bouthemy P. Region-based tracking using affine motion
models in long image sequences[J]. Computer Vision and Graphics
Image Process:Image Understanding, 1994, 60(2) . 119-140.

He Yu-wen, Zhong Yu-zhuo, Yang Shi-giang. A fast global motion
compensation coding method [ J]. Chinese of Journal Electronics,
2001,29(2) :175-177. [BEC M EK L. —FhdE )R
B AMERIG [ T]. BT 4R, 2001, 29(2) :175-177. ]

Guo Li, Gong Sheng-rong, Cui Zhi-ming. A fast global motion
estimation algorithm [ J ] . Journal of Image and Graphics, 2007,
12(12) :2119-2126. [ 58N, 3875 %, 4EH W . —Fh PR 4552 3
it T]. P EEZEEEH,2007,12(12) :2119-2126. ]
Alzoubi Hussein, Pan W. David. Efficient global motion estimation
using fixed and random subsampling patterns[ A ]. In: Proceedings of
the International Conference on Image Processing (IPIC) [C], San

Antonio, Texas,USA,2007, 1.477-480.



