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A global motion estimation algorithm based on L1-norm minimization
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Abstract: In the field of video content analysis and understanding, it is important to make good perception
of spatial and motion features of objects in the video. However, in practice, object movement often mixes
up with the camera movement which conceals the objects’ true trajectories. The camera movement, also
named as globalmotion, which is induced by the movement of camera, is ubiquitous in the current popular
we-media videos. To reveal the true object motion from the trajectories obtained from tracking algorithms,
we propose a global motion estimation algorithm based on L1-norm minimization., and obtain the real
motion trajectory of the foreground object, where the global motion compensation is realized. Experiments
show that our algorithm could accurately estimate the inherent various global motions and restore the true
motion trajectories effectively.

Keywords: global motion estimation; global motion compensation; moving object trajectory; LL1-norm

7 21 I FL I ) B 2l ¢ s A AR B R TR i T A I AR, LARRAB A U A A 1 B R L R AR
WUE TR BRI R . TR ORI A, 38 3 R AR TT LA A AR SR Ll TR (I R T HLAE) B BE b

W # B #A :2020-10-12
EEWE #HF WA SR B 5 AET B (17YJCZH043) s R AT M EREH AR BFFLH H (KJ1600937)
Supported by Humanity and Social Science Youth foundation of Ministry of Education (17YJCZH043) and
Scientific and Technological Research Program of Chongqing Municipal EducationCommission(KJ1600937).
EFR N DK 1982—) , L, W4, B0, EZN ST R HLILGE | BR AL By 13 BF 5T, (Tel) 13629793824 5 (E-mail) xfeng

@cqut.edu.cn,



100 TR K FFHK % 14 K

Atk st B g e R E T HEN E Ay AL 5 . AR X R T O B AR R CHE AR T M A A
PR i A7 7E N ZS A4 L R SE I B4 . DRt 1 BRE AR AT P 225 0 A 00 A R 2 B I A PN 25 B A 3 D)
Ko PRI PN 2 04 A BT R B A A DR A8 X 5 B R IR SRR MR K T A2 Bl SRR AE S 4 BT A B AR X R AT R B R
i RS b, A AR AR b A R B A 38 RAR) SR FH T 57 1 A R A0 R b S ok A A A I S 1Y
AHALIZ B, X Tz s S S R B SIS 3, B0, & US54 BEAE H AR X § — &z 3, ALY 2 s iz
S S HIH A R A LS E 2, 1 A G A T b RS AR S . XU 4 iz gl i AT A R I 9T 15 20 H AR X
G B SLE B R TR N A IR O G AT R A BT T )6 R B A e R, K B2 Bk g b 1 B R DU R
S0 R 2 oG E B AR

PR 5] AR ER I 5% R S5k i, v 3 5 942 238 B AR AL B Sk L BR O 4 Ry iz 3 s i R
138 Bl QAR R BT B, FT 58 3218 S X QXS TR BRI IE 3, S R iz . 42 R as g Al it 2 L 8
(75 iz S HEAT JERE, 4R B 5 BB s L . (HAE B B 5 Stny sh SO0 Bl sl sth IR AR R E
MR, TS B2 Jm i S AT H A TR IR 22 . Z24F Kk & s sh Al i MAME R pF R B R T — s il Hodr,
REBITERMETSE 2 )RE Sh it 610, 2 F X S 800 S8R 0 2 R 8 sh Al H > fE T A S BosE
MAEAL AL 70 . TSR 2 R is sh ik i Oy b, 250 I 30 2 08 R 500 Y 11 Tz 8h, O
iR /NS 218 S AME IS 225 WU DE BE 1R 22 K i 8 B S50, — il s B2 2 B S B 7 R 0 R TR 52
BT R /M ER 251 L2 JERC . B T A R T AR L I SN G 0 SRy B8 Bl RN RS L T SRk ik 2%
V7 R 2 R A T S Ry AN L PRI T SR AR A s s il i R R T s S R T — R B A
FHBEHL R AE— B3 (RANSAC, random sample consensus) 7' e iy 45 80 S8, X Fh 7 v 120 Hb 548
A AR I8 8 1 88, TR A R 8 32 2l 09 17 5 G R A O Ah . Alibay MSE ANl AR & X
RANSAC 8, 5l AT — Mz sh B R iy hr# W HIR G 0F 0 ik kit B iz sh 28, MR T 8 idE W
RANSAC # ik . 4 5 X RANSAC 5035 9 B2 RS BE A0 A I 42 7. (FLE AOR . 2 T RANSAC MRS
) ATAF AL A 3 5 AR UECA G, HOX P B SOk PR AT 8 TG kA B d A A T . FE DR S T, R TR
VC i) W5 25 1 S 22 B 1Y) 42 ey dz sh Al 7 vE T IR AR A LT SIFT FRAE A s RR AR (R B 6 B ph 42 1)
LR SRR VT L 1Y) 4 JRh iz s 31y i AR AR 42 R a8 s 2 80 1 TR 2 R 3 F /b Z 3 5 RANSAC
1Y 7 ¥

L1 JEHOR (S 5 4 X 5 Z Fl 78 L1 JEEC )T i S A A Wi v, 2 Lo Ju iy st M oL, L1 38
Bl /MER TR K GELMERG b=Ax 1Y L1 {08 . R4 BAENS h E PR A — & AR EMT /b
b L1 8 i R A s i . 5 L2 YU B Eb L L1 Y506 W 75 R =y 20 o5 B 5 i B HL A e . SCRik 17 ]
N SR 152 25 CRl i 400 B 1 A5 W P 45 5 1R A AR 152 28) 19 de /b L1 Y 8808 Bl 10 T A ke A JG: X 5% 1) 2L, O 2
H—Fp R T BT R B H 5 5 (ALM, augmented lagrangian methods) 3 ™ P A6 R it 7 v . SCHk[18]
Wk L1 Ju R /IME N TR TR LM g b, 4211 — A 5T L1 Wit /Meny 2 i sh S 804617
B, IS — A R A R AMEE T 58 B AR 0 T i AR I N 2 B S R R R Y 4 JRy s B L 3l
o e /MUY HITWUZ i 2 S AME I 2 5 WS Y TR 25 09 L1 0B AT 4 R s 2 A S 80k T s O AE Rl
b R R A XS G 1 Al A 2 AR I S R A AR v ] TR R X G LS s L A Ry iz s b DT B il e
R AL 52 - ARALIZ Zh PR AT SI2 6, 45 R 3 ] O 1k B 8 A 1t M X 52 2% 37 B vh i 42 )Ry 32 B R AT AN T AN
L BT L1 8/ IMbE 191328 3 2 800 T T i B A B

1 EF L E¥sMOEBREHSHMEITMIMEREE

AN TR] N B R P L R TR0 R 8938 Bl B3 L % G B4z S B0 h oK F R BT 1) B Ak AR R R . R T
X R JRUIR 2 Sl U O R TS B E AR 4R C 3l S 0 AT Y H bR A I A (Faster RCNIND & iz 2 B
SR TR0 R RS 140 0 20 ) 199 B B B 06D AR A LR 48 B B3k

F ARG SR ETE AL & h SRR HLaz 3 5 BUrY 42 JR 32 8 A 4 Jm i sl i 35 09 B AR W R0 Jm iz 3, el



%78 B R E AR T L1 SRR AL 2 BB S 4E T Sk 101

1 7R » Ca) A B 0 il 208 2% ok 1 428 07 ) B 08 R 4 30 1 R
XS B I G2 Zh LI 5 (b) Hh B A i 28 R 2 0 4 R iz sh A s B
PRAT I ELCE . HARX 2SRy 2 S .2 AR RS
s B RV A AT A B R 2 B a1 1 (b)Y AR L 2 R
BRI AT LUR B, B T RS B AR X 0 R X i s 80N,
o7 FH R B A B0 Y SR H AR AN BT 1 () 5 0 B 19 L5558 5

(@E%%ﬂ (b) S
KRG B1 REAHG BRI REIRHIEE (a)F0

HBXLHITE (b)REE,
Fig. 1 Illustration of the original(a) and real(b)
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Fig. 2 Global motion compensation based on iterative mapping of motion parameters betweenadjacent frames
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Table 1 The global motion estimation algorithm based on L1-norm minimization
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Fig. 3 Data frame samples for global motion compensation
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Fig. 4 Original sequence frames of a video segment (10 frames are uniformly drawn from continuous 300 frames)
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Fig. 5 The object motion trajectory of the sample video segment corresponding to Figure 4
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Fig. 6 Comparison of global motion correction results
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