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A path optimal routing algorithm for Wireless Multimedia Sensor Network

QU Zhenggeng
(School of Mathematics and Computer Application, Shangluo University, Shangluo Shannxi 726000, China)

Abstract: The Wireless Multimedia Sensor Networks(WMSN) routing design principles and strategies
are introduced. The basic principles of optimal path are described. From the aspects of selecting the
optimal path, the information forwarding strategy, energy consumption of nodes, the optimal path routing
algorithm is designed. The experimental results show that the proposed algorithm is superior to the ant
colony algorithm at energy consumption of the nodes, and the speed of information transfer. In particular,
the pass rate increases by about 30%.

Keywords: Wireless Multimedia Sensor Networks; routing algorithm; optimal path; energy consumption

TFEALEAR | MEEAR | TLGEFE AR P & g, H#Egh 7 IR s 0™ A4, 78— MR/ IR RN #1715
RO | B AL B, 0 S AR SRR I 45 (W SN B 1) Ot A A% JR 2 19 i, e JIe 4 A B A8 B RN I 2% &R gt v — 8t
G, IR B R fF BRI, W PR R

Bl % TS HLAE (U A N W AR o S g, P R B S BRSO MG, R g A, R
FEEZENZFEA, UL TER Z ARG BRI MEWMSN)YEA T, B S5 5EN TR E RN ML, 5E% T
K B M R R BRI BRSO A0 AL 6 B R P WMSN J2 WSN mIiRib 5 kR, BAMER B atE . R
Z Wtk . B RHEME . BIROL A . RR AR e e, (R B B R R AT

1) MR55 B AR = . WSN e 3 i i i i 55 5 SR B it T AEAR /Nt ol LA, 10 WMSN iR 5 ZESe i | [F 204

2) ABRVSFEAR K : WSN RE & E BN AEAE S B A% 1, i WMSN W 24 AR BEWESE A L.

3) AbFEAE B E : WSN s i R R R 5 2 5, 1 WMSN 75 28 i — 20 XL s 45 5 4
W, FHEA R S ROE S,

4) NGz . WSN BT S B R, 3 ] T 2R 45 ) B0 i) — 2E 37 T, WMSN RE 08 B 2 AE A A, i
Hoxt FARE BELL . BER

H BT H WA A LA R4 M 4% AODV(Adhoc On-Dernand Distance Vector)# H th i ok i ) 28, i i Bk % i
TR A A PO, Y A RRBERE S SRR T, Pifk RREQ MLz (4 #E . (HIZ S5 2 5 T i B A A AL
WA H W AR BOIRGL, WAL A E, S EORE 0 AL BB B R R E AL . ORI Ak Y B F Ak
ARAWSN (ACO-Based Routing Algorithm for Wireless Sensor Networks){E i€ [f] ¥ B U8 A9 FEmb -, i i $8 5,
PLT™ 4% 09 77 A8 9 4 v ™m0t S e P51 a5 3 H Y Y R 22 2R BE AR 0 8% Hh 3R o RSO B0k (R B B E 3 T AR kAT

KisBHER: 2015-06-30; f&EIHHR: 2015-10-19
BEETH: Pa AT A REAIL A% B0 H (2014IM2-6122)



944 KMZMESEFEEFR 5514 3%

B R, DI 0 4 b3y s BE A BT AR o XA R SL TR B H AT SR BRAS , AAEIR R IITAY, S
2R SEEPE AR B S o AR b R Tk 64 O X B 4% B ek O LUK

BT RIR A K 2 AR A R 2% 1 SRR AL, 1R GE R WSN B i B T TA T 2 WMSN 1f5 Bl . abB Y
G ASul AR SRR T, BT T — MR M A WMSN R R Bk, (T R RE R AR AR /ML
JE K ) 255 JE 0

1  WMSN B EEiZiEN 5 K
1.1 &itEN

15 WMSN Ht, — I i e 1 07 7 2 DR JL 4% 5

1) 1 IR 19 R 45 A O B

2) R B EITH R . W R A W R ME AT K R A )

3) SRR TCIRAS B rhy SR R 0 B e 2 AT B o R R AR A A K S e R e, i
— A S T 9 2 4

1.2 RAKE

7E WMSN i, BTt TRk i i A — SE BEAR (9 S mis o 2, RIS oL an T

1) BoliAein gy Qe W WA B2 16 77 U 2 T A0l . S PFOKah . 8 T AR 3 Rl 4k Oy, HigE 2 T AR
A RO AL 6 7 U A A I 5 R, R AR AR ) S R R A R, BERH AR O, RS AR
WMSN Hfii ]

2) Z MBS E (5 RN . O AL AR L, BRI AESEAR [ 5 ALk AR L 2~4 O Y IE L) T B
FEES O d B9 2 AT R Z AL L k LR R BRI, 5 B AR RE BN Er(K,d)=KE mpd", Eump R78 KK — A LERRECHE R
AE, r ZoREAE R, JEHIAE 2~4 Z 18],

3) ] e R A S R A S R . 7E WMISN R, AR ZBUARSE B EA —E R Tr P, AL 6 B B I A A O
VLU, AR B A BEARAR, AR Y SRR RN REAR R, R T A AR

2 BEMAEE

TC 4R A% 1B I 4% 32 B2 1) Ty B w2 3 e A% i I sl i A A A I S L R A T
PR s B o 2R e A PR, 7E4 BRAR & M5 0L T 4% & 5 B 2 i K1k,
T E SR — SRR RE R . FIXRE— A B R R o4k 2 I A 4% B 4 ) D
AT AR AR B R, W 1 RTR

i 5 AB,C,D.E Fll F iYWt fig i 10, Kk — N HBIHFERE R 1, 20K T
—/MEEHFEREE N 0.5, BUAXEE 2 NIH B (A,C)F1(B,D) T AL I N 4% Hh A% 3% 1 N
FI AR T 5040 T L Zh 422 e 2R L A 0 B 1728 LR JURIE 26 T B kAR 1 2 %

1) Fetlfeik iy, 978 Al ABC f&%i, 5% Bid it BCD &%, “FIREETHAE N 3.

2) ALk . 4 Al d AEFDC 5 # AFEDC &%, 7745 B il BAEFD s # BAFED f&#, “F34hE
HIHFEN 6.

3) REFE%ET750. 198 Al AEDC 5% AFDC f&¥i, 1545 B il BAED 5 # BAFD f& i, V- 58 it I #E
H 4.5,

XA MG b B B SOR IE R it S 22 2 A XME . JCie (s B BB RN+ B, A% (5B %
Wt PR AR RIS T, mMANTALRREFEE, ERMEAm .

3 ERMBEHRBERIRE
AU AL SEA BAER . R/ SR AR | AR AL X 2 RS B, BRI Y S RE &

THFE, SERTCLR AL R I 26 A i JRIYT, S BUBERURI TR ok A1
AL E RS 3 AT A a) AR SESARIE SR b) REEARH KRS o) I ARER I



R FBIER: —fE&EZREERBINERETRMABBEE 945

3.1 BBERERF

BB — A0, N()FER S0 B HE LR 5 BB m W A, 1A 1 540 )m Wy s =2 B Y E B
d(i,j) K Fm, JEN(). 15 BRI S A -4 550 9 S A D kRFER, L(s,d)RFm IR B LT SRR KE,
SRl R T AT D REEE, R R E Y SR . L(L))=d(i,d)-d(j-d), jEN().

AR KE N L(s,d)=min L(i,j)o @1 L(s,d)RKFZF, WIEE X, LEEEZHME, WE Lsd)ETFTEANK
R ETA T S Z R A, MR AR R 2, EEE .

TE LR Z R IRAE M 45 b, S B H AW Z A0 00T, Rl RE 8 203 7 S B D M AR 1 ML 2 (H B Y
Wi, BRERE TR

1) B 5 0 MR R IR e n AN IX . RLi ARG, BLd SRR, SIS n S50y, ISR kS XY
£ R 2[Tk/n—2]T(k+1)/n, k£E 0 & n Z 8],

2) HE A X R NORYEEE, T(i,k)=max d(i,k).

3) X B B DX T AR ) R R AR B 00 A T R AR T AT LR, AR T(Lk) = LGL)), WIAE IR XS
TR — . W TG.K<L(L)), M F e MAe, SEpr ks b,

32 RIMEBEERRE

MR R AT RS B, R S AR e B O N NG B — AT R RS B R B — A
W, HAREE R RmE T

1) QSR A R RN S, WS B L, AR R .

2) AR L A D WIAFARE T A5 1 A ABJE AT 5 N(DEA T, I DENCG)), W i HE (5 B4 D, 115 ¢,

3) WAR FR AR IE W R, T NGE S PAE R A, RIS R S B TS, LG,d)=
d(i,d)-minT(i,k,d), Fr T(,k,d)FR A 0 ES kB IX N ET S8 L SR, X kXN %H RN
", T(i,k,d)=[T(i,k)sin(2[Tk/n)]*+(d(i,d)-T(i,k)con[ 2] Tk/n)*]"*,

33 TREBHRENE

TETC L Z ARG AR W 26 v, A7 K5 BT 2G5, [Fl— 1 e — @ i Be g 2 i i, S5l ity
PN ch 8 M N N A R o A B e I L 7S DA E 9 2 O

XFF kA )8, 75 2% ke PR AR I e, T — 25 5 Rk T e S A L B A 00 R A 1Y Y A R
FHAR LRI 2 18 0 o A S 322 30 3 P19 R RS f 40 A AR 3k AR e R v BT A T S RE RV AR, B A U i
— WG B, BRI D R P TR D, W LR E B AR B PGk BRI AT & PO)IKE, AR
(I RE N E(i)=(KE ynpd +KE mpd"") P(i)o FIAFE R Q(I)=E max—E(i)/Emasc

e QU E BRI, Wy S AT DA AR S5 K A5 2., an2i Q)M E BN, WMt DS A G 2, ik 5 b JR B A
EH TR

AL X AR B I P SR PR RE S R AT AT, 4K SRS 3 FRIB L HEAT IR .

1) HEMACOHMMIEHEB.D)ZHI . (ALCA 2 Mkl B M E ks, AEEEBILEE LA, B
HAEYI R 2, (BD)RikHA —FRMEsIE, S4if C WA, feiHfEh Rl 2. BASEME B AR,
2.5, T F¥HE.

2) HEBDHIMAEN B (AC)ZHI. (B,D) kit BT — ki ikis, Zid C 1, BERIHFEN 2. (AC)A 2
AEELA N B M E e gkdt, xu BRI R, kR E WA R NAE, REEWEFIL N 2, AR C
TOSFEREROR, O 2.

3) HEACFIH E(B,D)F S H B, AN WEA T B AR ZEH I — A7 Sk, AR IEFER R KMESN 3, WBAKT
A, T EREEAIRET TAE.

UL e 0L, AR X 2 AT B BRI B, RE R TH AR AN T T RAPIRA, B T ML AL %5
F 1 1% VB R A i ] 3 2 K 2 1 R

&

4 KEERSW

TE—A KR 200 ALK R IETT R XN, ¥2)50 48 100 42 s
i

g ML BT A R R IR AR,
2000 mA-h, Ki%iHEIHFERER R AR RN T /02—, HWOH BIHFERE i

i T
EREHEHFERENT 2 —, SR



946 KMZMESEFEEFR 5514 3%

60 s AR BEHLIESE 2 A5 M 0 TR 5 2 i AT 15 B AR

WA AR — Mo B D7 AR A Rk, B At 5 (R B IERBIAUR KRR Ao fE NS-2 REUH,
X A R AT P R AT IRAE L O WO B el SR RS LU I el Bk 0 JEUAREUR R AE TR A O R
ARG TR, AL B S 2 BHGR R, RIS RS, B AR Bk R 1 Al BETE
MR, 2o — Bt ), B ARG MR WML, MIEs, R XX 2 RhL
MAF B AR IEE] | 9 RE AR . ok 2 B IR A I 45 T 3 07 T PR 4 0 L, B Sl 1 2~ 4 Fras

100 = 1001 ant colony algorithm ~ _ _._=.="
2 s | T e
2 80 E Jitiae
g 00 g oo s
E=1 40 2 40 optimal path
g o
g &
fé 20 g 20
=1 -
1 1 " 1 L 1 1 © Sl L L L L L

60 120 180 240 300 360 420 480 540 60 120 180 240 300 360 420 480 540

ts ts
Fig.2 Information transmission speed at different time Fig.3 Energy consumption of network node at different time
P12 A IR] i 18] pAy £ 6 A2 il e 2 P13 7S [RI 6] PAY 169 2 ' 1 i 2 T #E
BERE 1R A AT LR AR BT . P20, B £ R oor
B, WA HERS (5 B K EE 118 AR, AR R AR S .-
- ant colony algorithm -
PREZEIE300 SR HEA L T VRO R TR, WL g e
AR KRR BE R o 3, PERESS BRI, W RAE R, Y g oF T
,ﬁﬁﬁiﬁi‘ﬁﬂiﬁij& %ﬁéﬂaiﬁﬂﬁfiﬁﬁgéi‘é$u, 400 sPLJE é 40 . optimal path
AKE ., TORRESTIAFERER D, RECERAST M2, F :
Klar, BE&RHEIAE BRI 2, e reEk, o T
AL R AT A0 0 TR R, T A B DR R AR 360 sf5 AR A TE 60 120 180 240 300 360 420 480 540
[ 5 K B AR v
Fig.4 Information transmission path at different time
5 ZEw P14 N IR] ] A5 B A2 A
Zn

LA REER W R — M E B MR TS MR, A RMBE. LT 2 Bk L 4
S Y B0 I N S8 2 Y AR RE S OO, TR I 3 B — 20 25 R I T G AR D . TC AR 2 AL AR M 25 AT B — LB
ARRIE, B ARUE IR Sy R, 40T R RE R, fPIR (R BRI S SR SR, DK SRR SO H AR, ARSCHR R T B AR
RRACHY B A 300, 5O FRREAT LU, FRAR T RERIHAE, B 7RISR A N, B TRTIRAI R, KB T AE
A K SR R R

S E Wk

(1] Wl e . oLk 2 B AL 3RS I 2 WU U 22 I A% B o B0 (0], P2 41, 2012,23(1):108-121. (CAO Xiao,
WANG Ruchuan,HUANG Haiping. Multi-path routing algorithm for video stream in Wireless Multimedia Sensor Networks|[J].
Journal of Software, 2012,23(1):108-121.)

[2] FEPPIEARIEE X A0, —Fhidh H T 2 A AL s N 26 1 MR DR R (0], HSALR HBFSE, 2012,29(5):1970-1974.
(XIONG Zheyuan,FAN Xiaoping,LIU Shaoqiang. Image mosaicking algorithm for Wireless Multimedia Sensor Networks[J].
Application Research of Computers, 2012,29(5):1970-1974.)

[31 Bhserb VLA B, BT 055 45 1 10 A% SRS 100 25 2L 35 [R) R A B 0R (0], THE LT ST 5 & . 2012,49(8):1632-1640.
(LU Kezhong,JJIANG Zhao,MAO Rui. An algorithm for the cover problem based on cellular structure in Wireless Sensor
Networks[J]. Journal of Computer Research and Development,2012,49(8):1632-1640.)

(4] SR ZFHOL. SO U846 i WMSN G808 8 6 7 2201 3 SEHL TR 5 00 T, 2011,47(18):80-84. (BI Junlei,
LI Zhiyuan. Load balancing routing scheme for Wireless Multimedia Sensor Networks using ant colony optimization[J].

Computer Engineering and Applications, 2011,47(18):80-84.)



R FBIER: —fE&EZREERBINERETRMABBEE 947

[5]

[6]

[71]

[10]

[11]

[12]

[13]

[14]

[15]

BT A T REAE I I 19 JC 2 A% SR 190 265 T 2 % by DM ISC (D). THBEMLAT IS, 2010,27(3):1142-1145. (JIANG
Changjiang,SHI Weiren, XIANG Min. Energy balance clustering routing protocol of two-layer hierarchy for Wireless Sensor
Networks[J]. Application Research of Computers, 2010,27(3):1142-1145.)

X3k JE W MR . R T O VA ) JC R o IR AL R P 45 B B SR (]. GO TR 22244, 2011,31(4):456-461.
(DENG Da,ZHOU Jiliu,LIN Feng. Research into WMSN routing algorithm based on ant colony optimization[J]. Journal of
Beijing Institute of Technology, 2011,31(4):456-461.)

P—L E 07 ROBRAZS. AR R W 2% b JEE X AR R[], k2= 4R, 2012,23(2):310-322. (JIANG Yibo,WANG
Wanliang, CHEN Weijie. Coverage optimization of occlusion-free surveillance for Video Sensor Networks[J]. Journal of
Software, 2012,23(2):310-322.)

JA R . TOL 2 W AR AL AR P 4% it BRI 5E (1], B F 224, 2011,39(1):149-157. (ZHOU Ling, WANG Jianxin.
Research on routing protocol in Wireless Multimedia Sensor Networks[J]. Acta Electronica Sinica, 2011,39(1):149-157.)

PSR B R AR A . TOER 22 B AL TR 25 I 4% WO Bt B VR 52 (D). THEMLAN ST 5 & R, 2010,47(2):156-161. (KE Zhongwu,
CHEN Niansheng. An ant colony routing algorithm for Wireless Multimedia Sensor Networks[J]. Journal of Computer
Research and Development, 2010,47(2):156-161.)

RN R RAC. LT X7 I 55 (4 TC 4k 22 R A% IS W0 465 QoS i RS [J]. THEHLRL AT ST, 2010,27(11):4218-4222.
(ZHONG Liusheng,CHENG Lianglun. QoS routing protocol for WMSNs based on differentiated services[J]. Application
Research of Computers, 2010,27(11):4218-4222.)

OZTARAK H,AKKAYA K,YAZICI A. Lightweight object localization with a single camera in wireless multimedia sensor
networks[C]// IEEE Global Telecommunications Conference. Honolulu,HI,USA:[s.n.], 2009:1-6.

ALMALKAWI I T,ZAPATA M G,AIKARAKI J N,et al. Wireless multimedia sensor networks:current trends and future
directions[J]. Sensors, 2010,10(7):6662-6717.

KANDRIS D, TSAGKAROPOULOS M,POLITIS Let al. Energy efficient and perceived QoS aware video routing over wireless

multimedia sensor networks[J]. Ad Hoc Networks, 2011,9(4):591-607.

DAI R,WANG P,AKYIDIZ I F. Correlation-aware QoS routing for wireless video sensor networks[J]. IEEE Transactions on
Multimedia, 2010,14(5):1-5.

COBO L,QUINTERO A,PIERRE S. Ant-based routing for wireless multimedia sensor networks using multiple QoS metrics[J].
Computer Networks, 2010,54(17):2991-3010.

EEE .

BIEBR(1982-), B, BRPGHVE £ BN, Wi, RIS, EZOF5 T 0 A Bt 5 0 2545 1) email:
quzhenggeng@163.com.



