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Abstract: Traditional stationary wireless sensor networks usually have problems, such as low tracking quality, high energy consumption
and so on, during the process of target tracking. More and more mobile elements, i.e., mobile sensors, are used in wireless sensor
networks and thus bring new solutions for target tracking. The existing research usually confuses detecting the target with locating the
target. After distinguishing between the detection-centric and localization-centric methods, this paper reviews specifically the current
research status of the detection-centric target tracking methods. By comparing the merits and demerits of the existing methods in aspects
like tracking quality, energy consumption, etc., it reveals their problems. In the end, it summarizes some possible research hotspots and
tendency of mobile solutions in many aspects.

Key words: wireless sensor networks; mobile element; target tracking; target detection

* LG IUH: E K E LR UK R T RI(973)(2015CB352401); E K A SR 2 42(61532013, 61772148, 61672441); 47 K%
WEFCLE AL BT ik 055 7 111 (17013083005)

Foundation item: National Basic Research Program of China (973) (2015CB352401); National Natural Science Foundation of
China (61532013, 61772148, 61672441); The Foster Project for Graduate Student in Research and Innovation of Huaqgiao University
(17013083005)

WeR i [): 2017-05-15; KA [): 2017-09-23

© TEBREEEEIEDT  htp/ www. jos. org. cn



116 Journal of Software #4334k Vol.28, Supplement (1), October 2017

Jilll

1 3|

To AL 2% FR 4% WSNs(wireless sensor networks) A EAAFR /NG . AE R A BRI TE L AL I 28T 4 k. 55
SBR[ 78 X 38 ) A% AR T AN T i T 2 0 A5 7 R 4 0% e, A P ) B A IR 2 R e L ) B B X
S Bt i o 2 77 A Ik, I DL 2H 2 Bk 0 2% 07 AR 16 B P 4 g, BE A% 5 B AT 4R B XIS R RS A5
ST SEEUPDER R TR S DL RN e 2 = n it B E P  WSNs MR AUAE 21 213 T Pk
RS SRR IE A2 1S P AE B 2 350 R AR I S M R R i e AL A

H b PR 2 WSNs ) 55 2 U, 55385 2 52 10 00 7 P el £ e bt SR AR [, I s R I8 o £ D el o
AR EN LG I ARE AR S B AR S A5 55 24 B b BT I 0 DX 3, ) 28 o ) % SRR 1 0k AMRIRARZS D)
e B ORI % B ARBEAT F AL B LIRS H AR 2 SRS B AT AU R8N B A i8R 0B T LA B R
HE X 8 4% B B KT, 1 B U T i TR A X, B e kR B AR R R v R T A AT S BB
TG IR AR T U H A H,— B R 0 2 R R R A YT R R TR AT AT G T IR R AR, B
X 3 PR H47 HH BT v R 3 15 X O RS B B I X P (6 boA T vk ol 0 4% I e R N R Ok 25 T
SR e A 20k k2> (] 5 A I TP 6% 7 PR RO P ) e BV RE AR BT 9T 3 DGV 1Y) 32 T 1 R, M 0 X ek P AR A
LR R S R A TR AR v O 4% P o .

W FL T 1 T 2RO 3 R [ % 8 A A s 1 4 IR Bl A R 315 3 7 o 3z oy A 12
AH PG T 58 15 18848, 7% B A5 IR AR 7R B AR FRER B v B R AR B0 35 5 5, 24 B A H BT X350 P9 ) 8 3 4% Sk mT
DLRI A B 5 72 2P m) H brh f0F% 2, 45 i I 0 o 2 AH LU [ 5 A% I8 0 2%/ 5 7 ) 1% S8 38 1Y Rl e s B J A 7
SRR ] A TR B YT A i S A M 00 5 P Y SR R TN A 1038 B B RS B A R A B LUK
S PR H AR ST PR R 5 Ah, RS D B SO T T AR RS B UK SR AR 6 S8 B8 B P SR AR IE Y 2% 1t 1
AR X A X35k ) A 250 . R a4 B A 6 1 [ 5 A J 8 X 4% I e R B8 7 92, 16 R B A SRR 8 1 A i B B X
H b5 BR 5 7 12 B 6% B8 47 B NS I b, B8 v BRI T o, 0 W OBl 2 T ) R Y R, K A I % 1) A AT .

Bifi 2 B R R 22 T S B T AR 2RI I 5 3 B bR ERER U7 V2,V 20 50K B AR ERER 1) EH AR e 4L A B
PRI — R, 10 SE B b 9 3 A5 5 S ) B0 00 5 55 50, [ e s o7 £ B R 8% e 35 3 00 1 B 6 B A 0 IR =
158 A BV E R 2 ANME AR AUE I 2 KR A = e AR R AT S A B AR 2 A B R R SR A B RS A
SR R T AR R T SR E AR 7 B A B SR B AR AT e A UL B AR RN S B AR e & W
XA, B BT A B 0 B RS [E.L B bR E A7 T B B 2 B AR B SE i AL E T B AR R ) 32 O
H1H A AT S B I B0 X e R T B AR BT RRES A B W, B E R X H AR I S AT R E R
S AN 7 B B AR EEAT X 20 UL Il A5 45 B AR IR I J7 3 00 28 T 5 RE fn 4 B8 A ot H AR AT IR A vk, B T B ROR
[, o T8 I 2% 1 Sk U, 1B AT H AR RIS B A5 58 LI B A A B T8 14 256 AR W] RE 2 AN [F K. H b 5 7 g5 vE R,
AR FEEAERE G E T BB T3 & 1) GPS(global position system)ist % 8 [q] HAth 3 44 GPS 4
5 TR BV AT E AR IR DN B AT AN [ 2K f ) TR T A s A K I A R 19 e A SRS R AR

IR b, A SO 0 35 [X 4 T, % T BRI 8 3= 110 B bR BR R 5 v, 95 X 8L BRI A 3= (10 8 3 30 B AR BRI BR
Ty VEREAT B A5 AN 4. A BRI o B AT S TR AR R 4878 J7 V2 TR R BB 2R, 4% B2 3 2 B FR R DU BR 7 77 v 7R
LA R () D% B 1) L, R 2R MK SR TT BB AT 9 B AURIR R T [, SR R ) AT F 2 HR 2 25 R A L

ASCE 2 xS 2N 30 H bR PR 0RE SR )RR AT REIR B 3 A BINE T A R oy B AR AEEE 4 T VRN
VNI 1 LLER N 9 = B R 3 20 H PR ERER 7R 28 5 0TI B 7 vEREAT LR A 73 4. 28 6 94 th R 3 20 H brdR
TR B P A SRATF R0 R J7 1)L 38 7 50 A S AT R

© PEBEBPHIFST  hip:/www, jos. org. cn



IW FRELRBE WL YA B AR RIZA R G 117

2 B BRI ERERHL IR

2.1 FEEA

FEG I HARIREZ 7 VR IEH ASE 3 AMHIGH A By 2 ALy RORE S 2By Sk g T s AT
HEAT VR BE DU B8 4 M SR B AR A R 58 A 7 2R EE AN AU A 22 8 San s v B B HH A 250 8 40, O e AR L P
S AR B B AR B w06 BB AL 7 A B R Y T Wl xS B bR AL B AT TR0, AT A5 T AR X H AR 4T Hh
AT BN I 2% 38 AE 7 2N R X 5 1R 2L 2R A DA R YT PR OHE AT ik

3 50 H AR BRER 7 V5 AR Gt B bR BREF J7 75 B9 R Ak b5 SR 19,2 1 X ) R 4 7 T I 45 4R FH B2
7 M RS B A% R % Y 4% MSNis(mobile sensor networks)P%, % 4% 1 P g 15 23 58 6 T 7 50 20 B A5 2800 2R i
J7 R, B 7 22 R SR R AN [ 8 Bl BRI R I T VAR — S BRI A AN (]I Ry
PEAFET A, B E M. BfESEE wE ~E 3 Bk,

— & H AR (EE)
— JEN H—E L B R
L2k St
—fEasEs B3 H
ST PREFR TV -
— T R %ﬁ%ﬁ% - L GINNEY PRERRT B
BaiRH ,A EER l \
ki R LA PSR BR | | A8 PRI A
BRI X O | BB g (it [
e s {5 AR || fBRAD b | [l (et
=}
L | | { |
N = Pl S S Ry AT
| HARNE {g/:\ {IE" B Eep ol TR | PRIIE
AN 2
TR gamm 2 *
P
e e
Fig.1 Characteristics of target tracking Fig.2 Categories of target Fig.3 Main research of target
solutions with mobile elements tracking solutions with mobile  tracking solutions with mobile
elements elements
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SCHR[38]12E T+ MSNs #& tH — b T~ R 4% il 1) A% S AR AL SR X B AN B AR dh A7 BRER 12 S b I B AR I i S vk
IDMDT (information-driven mobility distributed tracking)3& T 434 3+ /K = JE 3 DKF(distributed Kalman filter).
B AR B AR G Hh s B SO IR I 4R G b B B, DI B R R AT i — N R (I 4 From),
1142 0 H AR 1S BB SCHR[38]H R A 0-1 BAY ST AR B 4w 1) BR BR AFE I F 22 i) B2 0-1 A58 4
P2 SCAE 4R B 1) S2 30 37 55, BV I I MR AN i

Y 1

Fig.4 An illustration of IDMDT’s implementation
K4 53 IDMDT $447 i s 2

Y RZ S N 5 SRR 70, SCRR[39] 58 i3k — 25 by MSN's #2 tH — R 8 3% 1) 7% CDEMC(coupled distributed
estimation and motion control). % 77 V24 i FIM 1 {5 B & 10 B S AR vEE, 051 B A% o8 50 v i BE AL 30715 2 AR
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MSNs.AF 3 K F R T 38 9% R TH 505 S R 1 B bR B8 8038 1 40 18 AR R 8 #3071 SR L 22 R AT DL AR
5 R AN R T X P R 5 R T DL TR 22 R TS 1E 2 B bR BRI AR S 1% S0 B 2 LT A [R] 1)
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K R BE AR v BB R XA 2 A AT A T A AR B R AT A R T 3 M BRI TS E
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SCHR[47142 H A T MNSRSM(mobile nonlinear scalar range sensor model) A5 2 P B 44 Jik 28 1) I 2 {H
RS 1 I 2% SR Al vF B AR I B PUEE . AN i, i B2 b i A% B 71 0k DS = A T T 2R AT PR IE X H
FRE) 3 JE 2 8 JX 80T A% B 717 R0 2 R AT IR ) AN ) T SRR A S R 3 s v R S R I, B2 R R S B 0T B — H
i ) R B8 R T 8

HR[481HR T —Fh T 1 R B A /ER B8 PCBMM(physical coverage-based mobility model)>K
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SCHR[4914%2 Hi A4k 358 28 i3 PEODA (particle filtering optimal deployment algorithm).i% 532 5 i B~ 55 5
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mobile target detection algorithm)>K 3R f# % 2N 7 AU BRI B H b BT 75 B2 s o i (] 12 809 DL H AR 7 75 Y F H
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CHR[S113R T #5042 i HE 22 DMICS(distributed mobility implementation control scheme)7y BB KL £
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ZRABA At X6 78 75 O T VR IR A SCR[S52]4 Y AMCMS (autonomous mobile coordinative moving strategy).i% /5
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B AR ARG T R, I A R AT RN BB — A

Fig.5 An illustration of AMCMS’s scheduling
5 HE AMCMS B R &

SCHR[S3 18T X0 R B M 0 28 48 v B 25 IX 482 6 M H b i ) AL 1 1 — - 4R U7 1% SFA(semi-flocking
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HR[S61# T 4341 3 J7 ¥ IDTA(improved decentralized tracking approach)%} £ A~ H #r i 1T BRI % 20 H b5
FIH RSS 15 BATH B & A0 & IR YR A B 40 A [R50 41, AN 3 IR B — AN FE sink 5 SBOR I HFI R AEEE
Z I A ST A 3R SR N B AR AL (S BRI K sink 1 SURERER B AR B HZE KRR 3 H AR A%
FRYE B B B AR T 21 RSS A5 B B B @R 47 8 Ar, 0 B 4R TSR 85 .

SCHR[57]%¢ HY TLIT(target localization improving tracking) /7 7%. 24 H #5#8 3l) 21 38 L8455 Bt i 48 TOA T
FETHE E bR 0 AL bR T D2 I E AR 0 AR IR R T R B S SR AR T 2 T s B AR B AL R B ORI E I BT
BT AUER B EL I AT, IR T e ) B SR v, [ B 3 4 1 0 e R
4.1.3 I B dfs A%

T 1) 5000 A i V0 7 9 32 B 58 R ] 78 R P A8 374 ot R0 I R P R A 38 2, R 4R PO 8% 090 1 IR A

BEXEAS AR BT S 1 B AR R R, SCHR[58]458 F A 4R 2 ) A0 R 4% 1) B 3 A IR B I 7% 3, B iH 3% SGGP(seed
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growing graph partition), % 275 sURE o A0 UHh 2 2] W48 (1 /N AT 51 I % S S 800 A8 40 4 78 B A% IR AR AR
PRER H brid 72 o 75 2 o 0 B AT PR i I (Rt B 6 T ), B I 8% 1140 91 BRI DR % A= [0 732 A, JRL T e (R IE 9 8%
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Fig.6  An illustration of SGGP’s implementation
K6 %k SGGP $uiridfn=AE
42 Hfb7E

ANCAERECH #5455 8 H W00 532538 B4 SR BUE B8 1 R/, 1 & BAEA B ok BR R 5 ik, X e H
BIELFER IR H AR T R RR R SRR
421  Hbzdsk

8y 7 10 A SR AR B B R B S X B AR HEAT 3K

SCHR[SO1H BN 7% 3 B AR AR 2 BB 2 S 88 ) A% B3 B VR, DL UG AT 90 76 35 P 1) IR 8% v 2 R, e 38 s
M R IR ) L% S8R T HEZE DIMTF (detection of intelligent mobile target framework). 242 & 8% v | /N F
B TR 110 2 G R I, 5 A S SR A R UL ) S0 BRI () T A ML 2 5 BRI R SR R R T B 8 T LAEAT B
[ A e g gk /> s 0 - IX 4 >R SR AT e b BR 1) 5 B B35 30 B L ) R R E 3 B I 5 TR L SR
SE 28 SR AR BRI 7 W0 g 2 GRS 5 UL, e R B R Bk 1

SCHR[60142 H 572 NCDA(new cell-decomposition approach)¥t 2 4™ B b 384T ML I A1 4 3. 1% SCHE H —Ff
A J 43 AR B2 A5 X 26 %o B A D A 00 R 8 g R A () 122 B0 25 ER B A o M I B B i RE T, A B AR A R
IS T) A S AR AT 1 3K 1% 07 IR B FR a2 LB B R HEAT 18 30 1Y), 30 — R 1Y) s 7 ).

SCHR[6 11 A JUAR 7 [ 43 #7757 ¥ GTA(geometric transversals approach)ﬂ%&@ﬁﬂﬁr BRI 72 h R 315 s
B BRI (0] R AZ 5 A T N 2R 3R s D B ) AT H A 38 31 2 B0 e 0, 36 5 SR YRR 3 ) o A A SR R R )
T Bl AR 2, 1% T7 V5 R R T4 O ok SR A e
422 TiRE

BB R TV DAk D B A A R R AR i e EVHAE N EEH .

CHR[62]4% H T 592 MCRS(minimum cost routing scheme), F s % 5 1) 7 20 2 37 3% 22 DA AR AE P 285 06 H A
(BRI Lk BTG 9 AU (] — I 220 T SR B x2S X % FER AR T LA /D R 2 T (R LS I T TR IR B
I R A R AR 1 AR, HL R RE SR B A H b, B YE B D

SCHR[631%2 H 73 A1 SUER BR 5% CDETA(completely distributed efficient tracking algorithm)F FH 43 & 8 /> g
T2V R AN O 28 40 10 00 b 23 1 22 A TE 5 T DX 8, 1T 49 s R BETE BT IR 1A% 9 A8 3. Z SO TR I TR e SCE R K
14 =) PR A, B A 7E 52 B 1 B2 37 5% v s SRR AR I i
423 FeERIZH

SCHR[641H IR (13 5t LU R 3R, B 01 78 1 2 43 7 B0 52 P I B8 Bl AR A 0 K A% R 25 090 2% 119 L s R BB ) L. 9 2%
FHAE MG OR BLES 18 LR B AT IR BR R B bm A2 S . AR e Ve E Y . A A s 55 S W o1 12 SCASE A AR A 40 7
FEAENT ) f 34T 245, 32 HH T MBNM(mobile bionanosensor networks model )5 %4 .
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Table 1 Characteristics comparison between detect-oriented solutions
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