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Abstract: With the increasing of the imaging resolution of remote sensing satellites in the future, their
coverage range will become wider and wider and their observation data will increase greatly. The existing
manual monitoring is far from meeting the demand. Therefore, ‘intelligent’ monitoring becomes more and
more urgent. At present, the space-based independent video surveillance technology is a hot spot in the
field of computer vision, which involves in image processing, pattern recognition and artificial intelligence.
This research is rich in content and has a wide application range. The key independent recognition
technologies of abnormal moving targets are summarized from three aspects. The key algorithms are
presented. The advantages and disadvantages of some typical algorithms are analyzed. The technical

route with excellent robustness, high real-time performance and good detection effectiveness is given.

Key words: target detection; target tracking; computer vision; space-based moving target; self-

identification

%5 H 8: 2017-05-19
TEE @ Ar: BM&1992), F, LEKBA, BIEHFRAE, TEFRETITENAE W0 BEAAE G RAKA,

E-mail: fengky@mail.ustc.edu.cn

INFRARED (MONTHLY)/VoOL.38, N0.9, SEP 2017 http://journal.sitp.ac.cn/hw



%38%, Hom a

A 15

0 3l &

W& AL 20 KRB R 28, AATTx 2242
PR ERBOR B E. B AT, MBI 2% B 24
wmE TANRED SN, ERKEE LA
PAPRBRE AT 0 722 42, psb i iU 94Ty, T
B AN FT o B3G5 2. 15 58 A 0TI AL A 4 4t
PRBFAF i 11 7556 T BRI RE, AR MERRS 2 775 1 A,
B B E RSB AR B 28 AT LA
AT, BEE AR BRI K&, RA
e JR% T L g 3 AR Ok ey, B T
RGBT, WL PRk B % . B 09 HHE Ak
By Z A AN AR, I H s e, B
P B —, semp, PR, 2Tk A0 B R R
B2 b ARk TR & BN A RMEVITRZ
—, IR ERAIE AR ERETE,
BEF TUE WL EHE B, W e 20T, 2 RE
FHAR, FERIETE T AEIEHITOE, 7TRIE
v UL E R AL e R BT DL S OBE A R, H
oY, B NSNS N RS iR LB 407
AR B A B FIRA AR, 5 E5098
A, B EH AR 0 2R kB A
RE P2 5 4 Y AT RE R RCE 0RS HE BE DA B B
WP, ERRAE H H AL 2 W05 N 55 70 R FE X 3
AR i ELA R B R R 5
1 ZEFEEREARAR X

1996~1999 4F 6], 3¢ [ = By & Ok 5% 11 &)
J5) (Defense Advanced Research Projects Agency,
DARPA) ¥ Bl % Py 2R [ K2 S5 - JLZ S AL
BHFHLA, BREBFR UM R 48 VSAMI |
Z MR AV N THAE AR 23 A7 U
WG [ W 28 TE B 2 R 58 AT AL, SEBL T
e 5 F 04 S LA

DARPA NI$2 T ARGUS-IS |S535 11
ARG, RARGH A BT BT SR L
TIRBR KA B 58 2E 0 AR Ak 2 550 A
VUG 5 1 ZE 3 B AR T SERE R b2 B
LARBUE 2 B AR . R A 368 > R B K F
FEAF 2 AR 40 km® KPR, 923 7 AE 5000

http://journal.sitp.ac.cn/hw

m 52 T4 0.15 m SRR T 43 HE A A
MAR B R B ERE. FE XL R
GG, or PERBAR, W R B AR DL,
DARPA 424 T ARGUS-IR ZL4h [ 3 521 4t He
S ARMAS., RS RA 130 NSl %
() 1 RO R0 3 0 AN 3 v ) B E AR AT R
BR, BAFRAL LI, S0 BRI T R A R AR
WHERE T, ARGUS-IR 42409 5 [6] B #E RE 1155
ARGUS-IS % &, AIJEKL 24 h RS AW H &
WEFE. ARGUS-IR 0701 58 Ik 55 21 41 FE ~F- T F4: 51
R RS, R, IR I 2 AR I 2y
. DARPA IEFE% J1 5o IRIEME, DASEEL 24 h &
WIRE RS,

dal,

layer|

B2 %E ARGUS &2 F7 T

Pi AR FRE T 20 HE2F, T
DI BRI B R AR PR, AA
RS Tl R 22 3 F JE MR A AR B 5 Bt 1 —Fh
A B A A AR AT AR R R R ) ISR B A
g bl

INFRARED (MONTHLY)/VOL.38, N0.9, SEP 2017



16 a

A 20174 9 H

\
/ CAN Cable
Motor Driver & Controller

B3 H ARG HR T I B AR 40 45 4 1A

e 4 BrR, BB R SR R R AR LR
WHALS T X B AR AT H IR e 6, RJaFH
B R B L S B B E AR A B R R B

B4 IR A G0 A R B R B

LA 31 () Fayman S8 NS4 B AR A& 2845 A1
OLE A S EARREZL. B EE

AR ML, 48 i 7 — P A8 SRl Y E SR
BEOT: — ARREREE B IR TS R T
UL 04 PR BRI S A5 5 1 5 B 7 R BE T X AH
PUEBRBEE AT S H £, LB MR B E
PRy TIRE .

B 5 DA s AL R B H AR

Y[/ Surrey K% FF R T —EEA SR
H A1/ B A5 4 I [BDRS R 255 BE 7 1Y Predator
R4 W Z RGN IR AT 55 4 0 BR R
23] RN =AY A R R ARG N A%
M 1E RE AR AN 2 0 28, WG T R 4% 1
K E . RS DG T IR SR iR, 2EHER
R F H AR RAH A B i, 1E UFEAS 2 d 43
Ry ED G, P EFEESG, Rlld, B
BRAR. R ELS, LTSGR ER
(14 S Hsf H T R OKG 8 R B

Kl 6 Predator AZEHER H A5

INFRARED (MONTHLY)/VOL.38, N0.9, SEP 2017

http://journal.sitp.ac.cn/hw



%38%, Hom a

A 17

XEE AN 83 B AR B AR #EAT AT
KNG, FTLARBIZHEAR FEARE =R

(1) Bfekeil 5RE:: ARG REM
WEARFF, XS HE E AR EAT R 0 AR B

(2) BARFFIESRE: $REEARFEE, AT —
AT, 5 5 28T 4 A

(3) BARIRBI 2 RIS Rk
X B bR AT AR HEAT 20 28, TR B 5 B B AR
24 W,

R RAEE N AN B R E SRS TR
SRR R, A SORES Ak B AR, BREE . RRAE
FRIOCH B AR R 43 2 & 7 T #EAT AR . XL
BARBATIHGERE, NP REG—ElE L, B8
T 4T HUOE IR T
2 B HArE EHEMNE *

2.1 H#REm

B A 2 AL A 485 51 42 B 52 3
BB AR, B B R 24 A7 b A A8 L Rk
/N, B BR R BRI 4 R AR A R B AR E
B WL A R AR MR AR
B =F,

B RERERLHTEG S H 5 BB AR
SPLRT R H ARSREL. SCHR [5] 8 7 FETF SCBP
PRAE A T S @A S DL SO Tt s i S 20 o)
AT FA I L. SCHR (6] 48 45 2% T B & WV m At
FROFE T RARA 132 3 B U 3. Sk [7] 42
W32 B SCE R #2830 B ARk
FYk. T REAN Ok — AT DLk B SL e 2
K, HRZRBRYE REFEAL, USSR
T, 5N EREFEE AR SRR,

EEXRTEN AT R, SCER (8] $2 THEET XK
B E R R, XA Stauffer 45
AR H TR A S B AL O Elgammal 28 A2 H
(3B S HAL AL DOV | A £ B R 5% B 28 (R0 M 4
B RITHRM KIS, RAGIHFITERR
HEE S RPN E B, FREDL R A A S E
LY TR R AT E REME.

7 2 125 2 o AR 405 T T ] A5 0 I m AR R AEAH
W, FRICH AL KRR R X, BRI 2

http://journal.sitp.ac.cn/hw

B E bR, WEEEH TS E R, KA
P, SEEPPETR, (EAEZ 30 H AR 8 & A 2
PG, MKEFRNBCRARMRAEE Y, Solk
[12] R At RE L IF /Y ViBe J7 L3R4 T H AR 251
PLGE . SCHR [13] ZEAH <0 7 il g 22 12 1) At b gk —
BN T = WEMERBGZ 3 H iR, TR [14] 2
W7 —Fhgh B AR LA OGN 22 0 AR S S 1Y 12 3
H ARSI 77, SCHR [15] 58 T i 22 3 M8 SR 220
AG S Bl T iE g B e,

JEU T B B W AR AE AR L A Y B
4550, WEWIRRE SN, 3BT N
HEF R, REBOCH AN 8B A WA
A SEMA R . T R Fn S i 22 A e . 1Y)
SCHR [16] SR OG5 IR B Rl G 00 07 2%, AT A 4%
BHLZE AW BAHE R, SCER 17 28858
B ARG EMR T AN 0 B B 3 e, fRECE
TN E .

B 17 E=Fr B0 B AR Ik 2 Ak, 3C
BR (18] $&H T T A RE R B AR Rl S, 3¢
BR19] R T ET ZABA LSS REERE
) B AR I S, SCHR [20] 48 8 12 T R TE
ML Y WA S, SRR [21] 45 Ak
] B RN B ARSEAT AL, SCHR [22] 42
HTERTEHRIEHEFHHEA (Auto Regressive
Moving Average, ARMA) ]z 3l H AR,

&1 B ARA R Sk 690 e B AR

WE | BWEE | RA BA
o . THAE | SR
e T
N TR | B G
—wen OEAR | garws | m, et

EETR MEBR  Hirse R huBAd. 1
Zik KA S b S B iU
Wamil fEBR  RRESETI R, LR

B b b f2 BBEUR
g | DEBR CESIATR ARG

K Etbtkdr  #F, SRR

BEXT Z FOAE R AR B, AR/ ITER
M, XN J7 ik #EAT BB, STk [23] 424 T
S B =W A GG (32 3 B AR TN 5
He. G LKOBREE P R S R B
B TC R A 56 M6 0 H bR, T HS et 27 T
iz 3h 7 = T eSS B g EH bR, A SCHk [26

INFRARED (MONTHLY)/VOL.38, N0.9, SEP 2017



18 AN

& 2017 4 9 H

FIH LK SR A H MRS RAEZHNRE
YERFIGRIE, 456 HS ek seBl 7 ekizgh H
PR,
2.2 HiRREER

B b B 5 R s B TR S B bR AE R
BB R AL E, 0% B bR A2 B Ll A
BENSEL, FERHRGER B AR BEAT H RUBOR IR,

SCHR [15] 48 1 T 3 T RUE 23 [H] i Mean Shift
Fk, FIEHR S T Kalman I8 3 25 (09 5 £ M2
W, R LR T B AR R ] L
SCHR [6] $52 T B 2 8] 2 M (R R I 2
HARRER S, IRl 75 Z 38 My £ 1%
AbFE T, SCHR [27) L SN Bt B A
wEE, BB TETAEREMBOELENRES
PRERTLY:, SCHR [28] BB EFFE S Mean shift 5
WSS, R TR A Kalman 3§ 317
H bR AL E B, 75 0K A Mean shift S35 % H bR
BEATERER. SCHR [8] A A SIFT HR#AiE UC L Al 53 3
PEAS W R B R Gk Bl e SR SRR R, SCRR [5)
2 H 11 R e M TR R B SR M S R R T R R A
IR IS, SCER (23] 285 T HRE LBP SUEAM
£, B {5 B Camshift JREEF B, JEHARH THTF
Kalman J % #$ 1 Blob VT HL ¥: 1 H A7 B ke 5 vk,
SCHR [29] 42 B 2 XHECR B H AR IR B TR
HPRIREE I HER B, JFHARH 7 B3F Mean shift
FOLARE R B B

PO & AN BRER S A e i, W] DASR B
R AL B S [ AH S B 1 T ik, ToIE S5 00
I Mean shift S #4707 B BR R, MRS HL
TFIA Kalman J§ i #5 56 MR M2, #5417 B AR
AL T
2.3 B ERN

HARFFIEA FERAFAE . B RHIE, SO FRE
. b, fHERZ, FHIEm NSRS,
A T B ARy 26, (R RO 2 S5 Ak
ER 4, B SEa & R IE X T i ik a2
HE R EE O,

SCHR [12] % SIFT 43#4E, SURF 4%#4ELL J2 ORB
FROEREAT T B 50F5, 84 7B R0y SIFT

INFRARED (MONTHLY)/VOL.38, N0.9, SEP 2017

FRAERT B A A T, R FRAE 5 R &8 DUl 5
BB RRIEE A, =7 7 RRmEeR, ik
(11] $2 i T FIICE A2 Sl it ik, #HR—
S 1 7 2B AR R 7 ERE & /NER, % 24w
Kge, G —E B NERXEN T KK
fEVCHC e, AR TR, STk [30] $2
A — iR Bz g B AR BB B B R B E AR
M ELIE B, X2 R BB HEIT CHRAL B, $R
BB, 5 T EENNEIEXEER.

WiE B in R B B e e 2, R
X PEHERKRIEG X, AR
SR ME A PR IIE . 7E A0k B b B8 40 P A 2o 72
o, SEE R — DN EERHORE R, e
2, FRAF L PR By B A s R —
ABFFETT 1]

2.4 HIRIRHH %

B 405 A 1) P 5 A AL AT v i 7 AR R R
HARBEATIR A, BREEM 28, JReE— 2§ 4t
BLN L e RVIRC NG SV =318 SN v NS K e
REEEMANLERARS. W& ENHE—
WR R, REDFNFEGIR, R TR
AN G 77 12332 0 R R AR 3R

KM E ML (Support Vector Machine, SVM)
& BTN BN Z 5 2RO, R RE ) &
WS 2 N 4E2S 6] B, 7R N 2% ] B ST N-1 458
T, E A5 [F] 28 51 (04 B8 o A S B A T
I, SRR 2K,

SCHER [31] B Zh AR AR 1E B8 A Pk A AR
WIE A SVM JIZR4R, @t ¥ s BERIE T Br
EAREA & 2y BRE . W T SR I LA 4 F
MIREAS, SR A SRl R85 B F 8T, RE4e e 2 28 U
A, SCHR [32] $2 s 12 TR 22 ) m B SO HE
WAL ST s, KR B REAR KA B8R4
S HE LA 2R T ], SOk (32] R T T
BRI R AL, TESS MR DL A
JsE X Z R AL Mg, R R T — R
SRR ENE R IG T, B TR
1e] 12k B R BCA0L B (1 A0 (L RE 1 R AE I 2k 4 3
FEl SM Y R BTN BB /7. SR [27) R SR A ¢
MIRFAE, A 35RO o3 B v R 2 R RF AR 42 3,
RAG T RRAT HRRE A B, JRE I GEE T

http://journal.sitp.ac.cn/hw



%38%, Hom a

A 19

AT LB AT MY SVM 432688 STk [27] 3
1 S R BEREENLT 12 T T SR B R
157 RE Bk 1 BEMR 57 W AT O BT k. STR [34] 42
T2 T 32 Bl U o0 M R T L R R AT D Y 7
. SCHR [35] $BH T —FhfEZ /R Bl T HESR T 2%
TR B W AT AR T ik

T HLawf T AR B AR IR B 0 KA B
R 2 BRI SR 0 R, T07E H AT K2
V-1 0B R Anqar 3R AT A2 4 22 1 U R R A B
B ARRRIEIBEARERZ —. REFHH
FEREMRE PO IGAEA LT B L E o, W
B IR AR G RY B A B RT R R R AR 1Y M
i

3 &%

REFEAR B FEREREARME N AR TR E
I A R B, BAT M ZRR, TLE
T8 B 1Y ERE AL B, XA e 24 BT TR I
FRENBAERZENE S, HATC #2558
ARITEF R K L, BT T W20V A B R
B 2B B R R, HoeBi RS H
PR B MR G T BEGR 0 BR TR AR A 3L
ff. RIS T UIGREEA B R0, 72 BRI
HOPE PR Sk BT, H AR B 3 52 0 A SF 0
MR, JFREAR AT LR e, E N
SR R RN FE ML AR HEAT T B £
BFsE, Hm EE FENERERERE T —
BoFERn . BEE TR BB B AR &R, R
TG 0 RIES B AR B BB AR L E 2
REBERNEL G EHE.

S

[1] Collins R T, Lipton A J, Fujiyoshi H, et al.
Algorithms for Cooperative Multisensor Surveil-
lance[J]. Proceedings of the IEEE, 2001,89(10):1456—
1477.

[2] Gao Y, Zhang X L. Zoom Control of Wide Area
Tracking System[C]. DBLP Conference: 5th IEEE
International Conference on Intelligent Systems,
2010:402-407.

[3] Fayman J A, Sudarsky O, Rivlin E, et al.
Tracking and Its Applications[J]. Machine Vision and
Applications, 2001, 13(1):25-37.

Zoom

http://journal.sitp.ac.cn/hw

[4] Kalal Z, Matas J, Mikolajczyk K. P-N Learning:
Bootstrapping Binary Classifiers by Structural Con-
straints[C]. Computer Vision and Pattern Recogni-
tion. IEEE, 2010:49-56.

5] JA 4. WM 5 Pz B H AR & B 5 R B S BB 5T
[D]. HEBHEHE AR, 2012

6] X €FF. WP IZ 3h H AR RS A (D). B B R
FHARKY, 2008

7] VAL, ST AR R B T R 3 H AR I 5 R R
FIEWESE D] E B RK S, 2015,

(8] ZEREAE. B REMLB I R 40 H AR R B3 5 4 BRI
7% [D]. #iiL K%, 2008.

[9] Stauffer C, Grimson W E L. Adaptive Background
Mixture Models for Real-Time Tracking[C]. cvpr.
IEEE Computer Society, 1999:2246.

[10] Elgammal A, Harwood D, Davis L. Non-parametric
Model for Background Subtraction[J]. Lecture Notes
in Computer Science, 2000, 1843:751-767.

[11] 54 T g WA 4 1) R ROBE AT 4 A D).
EERR R, 2013

[12] /M. Zh8H 5 NAET SIFT FRAEDCET i B brke il
F: D] WEHEFRBRE, 2014,

[13] Y58, WA 7 vz Bl 1 e I 55 1R 31 B AR 9 F 52
[D]. KIEF T2, 2003.

(14] JHVr#E, BR4E, Wrs, . FETHAAHERHZES
AR B A 5 T2 80 B b e [J] A SE IR Z R,
2010, 31(5):980-983.

[15] 258, BRI T /2 BARERERBORBTSE (D).
EREF R ARAKRE, 2013

[16] Giosan I, Nedevschi S. Superpixel-based Obstacle
Segmentation from Dense Stereo Urban Traffic Sce-
narios Using Intensity, Depth and Optical Flow In-
formation[C|.IEEE, International Conference on In-
telligent Transportation Systems, 2014:1662-1668.

(17] P2, BT, 2T M 5 E AZEa
FRk Il D). SESEH R, 2016(1):28 33,

(18] sk . sEmAYIZ 3h B RS 4 BT SR B B AR 5T
[D]. KIEF T2, 2008.

[19] Bk . 3T FPGA M AH B T &30 B bkl
RYGHFF D] B R, 2011

(20] FWOHEG. ZET MR B Rl s — MR IE
) SRR R SR D). R EREH AR K,
2014.

21] Z=gttl. W R T HRENSEERSRIT
[D]. A fF B TRRY, 2013

22] RIGE. B E R THIZ3 B iz D] B/R
WK, 2012.

23] = E . BRI W A2 3 H bR e I A B B
ST D). R Ry, 2012

4] ILEE, GHE. —METEHGEFHELHY
AW B 7 iE RN XEFREERFIR,
2007,32(8):680-683.

(25] E5E. JCUHEAR K HAEIZ 3 H b 0 A ER B v A B
MBS D). H R B AR KRS, 2007

(T# % 46 7))

INFRARED (MONTHLY)/VOL.38, N0.9, SEP 2017



