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Abstract

Abstract: To solve the sensitive and accumulative ranging error issue in the trilateration method and the
maximum likelihood estimation method for the DV-Hop localization algorithm, an algorithm based on the
Cuckoo difference optimization was proposed. The proposed algorithm essentially turned the positioning
calculation problem into a group optimization problem. Using the Cuckoo algorithm and the differential
evolution algorithm for parallel optimization with double populations, the proposed algorithm fused the
advantages of the two kinds of intelligent optimization algorithms, which dynamically rectified the
abandoned factor and the scaled variation factor randomly at the same time. The Cuckoo differential
evolution algorithm’s global search ability was enhanced to maintain the population diversity, which made
the estimated coordinates closer to the real values. Without any increase in communication overhead, the
positioning precision was improved effectively.
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Abstract: To solve the sensitive and accumulative ranging error issue in the trilateration method and the
maximum likelihood estimation method for the DV-Hop localization algorithm, an algorithm based on the
Cuckoo difference optimization was proposed. The proposed algorithm essentially turned the positioning
calculation problem into a group optimization problem. Using the Cuckoo algorithm and the differential
evolution algorithm for parallel optimization with double populations, the proposed algorithm fused the
advantages of the two kinds of intelligent optimization algorithms, which dynamically rectified the
abandoned factor and the scaled variation factor randomly at the same time. The Cuckoo differential
evolution algorithm’s global search ability was enhanced to maintain the population diversity, which
made the estimated coordinates closer to the real values. Without any increase in communication
overhead, the positioning precision was improved effectively.

Keywords: DV-Hop; cuckoo optimization; differential evolution; WSN

| WSN)BLLL) 32 W A0, T s 1 2200
SEAN A WSN N sl B B e 7 559 -8y
WIS, HE TN PR (Range-based) M) 5 A S5 R AL

3 o2 2 A7 A o3y
Wk H 4: 2015-06-29 A E ] 2015-12-07; TR (Range-free) QL% DV- Hop LRES
ST K ARG 1276111,2106059),  Jg R T B 6 i 5T 0, R A
LR H AR B 42 (BK20160162), 1154 1 1 )5

\ RHIFI H (1601000A), YL K2 [ V- ARHIF - 7 47 3 BAK. BEFERUIN, LHE 5 AN N, I
42 (JUSRP11558), ot g i 15 H A B b 55 2l 4 30 ¢

TG 26 A% [ 2% W 4% (Wireless Sensor Network ,

4-(JUSRP51510): Hfg 3 A2 K 2 5 B B FH X e A RS K .
TEH A KB IE(1980-), 2, FIRIFIFT, 11, B EXE -
FOT Rl KR FAERE, P, LA IS 5 (L. DV-Hop™ “SEH, AR AR 220 &5 b7 19 0

http: // www.china-simulation.com

* 791

Published by Journal of System Simulation, 2017



Journal of System Simulation, Vol. 29 [2017], Iss. 4, Art. 12

5§29 B 4 W
2017 -4

{10 A7 57 2 2 T ek =) e vk R R AL AR ik TR
SEHE AT o

{ERE I SV RS N SN R R R
WU B R 2, L AR TR RIE
SR, UG BRI B0 i BB B AN 32 11 % 22 R )
& o BERALSRAS V1V BUR I Z2 AN b1 i A B
WRZERAT T P ¥ AR BT, (R fF T FR I R P AR AR
SR ZEREAT T B B V22 N X o A 1 2SRk
R, 7 2T 4k — P Rk S e A v
W R B iR ZE AT e AL R P ) B, AR
TENTRZE o

VFZ 2 W4 L) DV-Hop S0VEHHT T 05T
Je it B ORI DR 7 RS bt T e Ak
XoF AT AABR (R SR AR R, A8 1E T A KT 25 A
B, W T AR 2 MRS EOUR ] 2 A A AR
RARITE NS R 3, A3 BB, ks T 0 1R 22 5
R, BRI G B ER . N TR
SR SRR SN SARKR, A0 H B BT SIEBR AR KR
HUL FRBAAEETRESHZ , B0 BN il 5
7] &

F T Lévy-flights A 75 548 % 5% (Cuckoo
Search via Lévy Flights, CS)"Mi&—Fftgr (1) e 445
Retfb &y, J& i Yang X S Al Suash D i i #5541
A 5 (R0 7 2 AEAT A T &6 Sl kAT I R i PR
. ZHERGSED. S5, 2R
Ry iR o, CORCZh N T Ak 2 S br TR AL
I":ﬂ %[10-12]0

AR T T A4 5(CS) % 4 (DE) AL
f) BCDDV-Hop 532, 4 7€ {7 v il 4 A b fEAARAR AL
@, A CS 555 DE Skdb 4T WRh R 4748
%, SR CS Fikh 1 E RN FH A S
#, BENLAGE DE SETh AR R, YERPAE 2R
PE, WS4 R RAE ).l et e A S,
TR 2 2515 22 A S8 AL R e 1) 0, g e AN i) R
e R A ), SIS A A A A o (5 SLEE R
# W] BCD-DV-Hop HEARUII/ N EAL R, 15
SEAT RS o

ARG HAR

Journal of System Simulation

Vol. 29 No. 4
Apr., 2017

1 e B AR

DV-Hop 5& R 501055 = B BB A BUR [
AR AR, AT (1)~(4)-

Yt DCx, ) SRR 5 Con i) OB g i )
Je—x) +(-»n) =4,
Ja=x) + (=) =d,

(1)
Ja—x, P + (-3 =4,
()RR R Lk 4 AL=b, Hrh L=(x,
»' o
2(xl _'xn) 2(y1 _yn)
A= 2(x27xn) 2(y2_yn) (2)
2('xn—l _xn) 2(yn—l _yn)
xlz —)an +y12 _ynz _d12 +dn2
2_ .2 2 2 42 2
b= X Xn +y2 ] Y d2 +dn (3)
xn—12 _xn2 + yn—l2 _yn2 _dn—12 + dn2
FTRRME SN I 2 A sk
L=(ATA) AT 4)

Horpe K@hiiE b WA TR Al 5
doys T d, AT AR KIT S0 P38 Bk E 5 855 1
BRI R], A S SRR, PR
(@) SRAF I AT BLALRRRG B AHNT AR o

A e 8 RS FE S AR SORE 8 A 1) Ak Ak
T SEE B d, (M8, AR KITT 2T DG, p)EMERRTT
RUAL Ady oy An RSEBRER N 71, 72y oy Py W

(=X + (=)' =1 (5)

A HEE S ddyyeeesd, o HIS R 2
K &6y, 0,6, NARE|n —d| <, RE)THHN

dl_glg\/(x1—x)2+(J’1_y)2<d1+51

d, —&, < \/()c2 7x)2+(y27y)2 <d, +e¢, (6)

dn - &, < \/('xn 7x)2+(yn 7_)7)2 < dn +8n

HI(O) TS, &, AN ) I 1 1Y

http: // www.china-simulation.com

<792«

https://dc-china-simulation.researchcommons.org/journal/vol29/iss4/12
DOI: 10.16182/j.issn1004731x.joss.201704012



Liu et al.: Localization Method Based on Modified Cuckoo Difference Optimizat

5529 B 4 19

2017 4 4 i

X, A5

HIRRBE RS, B S e B, WIR(EA, S
i=1
i L TR B L, 3381 B
S y)= Zn: \/(xi - x)* +(; _J’)Z —d,
i=1

5K Ao, )T MELIN AT SR AL
BRI SRR AT, SRR B

(N

2 FEARHEL
2.1 RS
2.1.1 Lévy KATHRIER

EHRAY, YR e RN T T8 —
R TR R, M ar B R 2T — AN
BN, 20 AL 30 A, VEEECERK Lévy #2
T Lévy 7041, WA Lévy RATIRENLIE R ik
L5 18] (R 56 R R Lévy 234015, 5 82 54 W 3¢
Y% AT (Lévy flights) B4 HAR AP 5 it
FEU s 3 4 AT N B B AL SR, MY
REF RAR VG BINFEEZ FErE, S0 5 Tk G b
N et
212 MASHEERHE

MRS JE T 55 A2, RIS . R
Wi E B ORI B B E AR A S
PESERE B, AT A S B P A LA AR ()
T g, AN . BRI S T
3, S CS vk, R BL R =R BRADIRES

(1) —HFAH Y —x H N0, JERERLIESE
15 3 19 5

(2) TERRIRFENLER I — A S, &N
I I PR 1 SR R B 3 — 4K

(3) fa S HEMHE LN, BRI
YNEIMER A p, €[0,1], BPTE 0 S AR

VL E =AM BRI SERE I, WA S Lévy
ATH O SR E S, S AECh n, WML
5 EAE X(=1,2,...,1).

(DA T R AR AL B LRI R

X =X+ a @ Lévy(A)

1

(8)

A 15 2 SEACK) DV-Hop Sk ik

Vol. 29 No. 4
Apr., 2017

Horpre o AR i AN SRS ¢ RN, @4 1R,
AR, 5 A G, W SR,
AXH a=0.01; Lévy(D)ICREHLIERK#Z.

it S8 4, FHB AL E xR s L
S ANBEHUTE R R, Bk T ai g X FlE;
BMER a ® Lévy(A) » Lévy KATHREE Lévy()
L] ¢ IR Lévy 204, Wik FiR:

Lévy ~u=t"(1<1<3) 9)

JSEEL CS 9, HERQ0)EAL Lévy(2), B

Lévy(p) = Alj/), (10)

[V
Hp: K@ A=1+8, Be(0,2], 7 CS Hikh
W A=1.5; %8 u. v RMIRHEIES A, R

_ 2
{,u N(0,0,,) (1)
v~N(0,62)
XADPIESPAAAEE o o DAL :
__[ raspysinp12) v

LTI+ gy 21p2 (12)

o, =1
Hrr: T(1+p) A FRUER ) (Gamma) i& 45 .

it @) ~(12) AT LU, Lewp (DT In FE
KA mERNLECAR R, Pk CS Hkm4 s Fhe
DI AT S B TR AT 2R Bk

U

t+1
X
1/

"

1

=X+ &= (X = Xpey) (13)

B SR ERSG, PAE—ANBENIEL  €[0,1],
A1 r>pes WRAAAE E RIS KON, xS, b
BUER— A S8, WA, 78 CS Hikd, —
WL p=0.25.

5 S DR B 3 I L R e 1) — 4 % A TR
Xoestr IR N —HEL, BRI LR KAT

2.2 ZESri IR

F40y WL 535 (Differential Evolution, DE)f&—
TP SR ARIBAL S0k BEALAR R R 745 28 2 ) v
REIATR AR B A R A, BAT A ARt e
DE HyESEHibaNLIFAT IR R, R, %2
BESHU>, 5 THEASZEL, CEVFL b TREF

http: // www.china-simulation.com

* 793 .

Published by Journal of System Simulation, 2017



Journal of System Simulation, Vol. 29 [2017], Iss. 4, Art. 12

5529 5 4 1] RGN B Vol. 29 No. 4
2017 4E 4 H Journal of System Simulation Apr., 2017
BN . AR EF%F CS VLA DE S0EIOURBLA, e
(1) HIEALR R FELIRMOMES, SR T — G A A5 15 B
R AP RALVER N A D 4R ESE FPREAT 28 I 22 5 BJ(Bi-group Cuckoo Differential
x;(i=12,---,N,j=12,---,D) ; Algorithm, BCD). RHXUFHELEH, —4IH CS &
() B RAE W, —4UT DB SR, AR AL,
BEHLEPE = AN R B X x,xly s BENLE  SUORE R, ERE N (R — AL
rr2,r3e (1,2, N), ZrRIEUTT AR, ELRBRARGE . R AR BEIEL 4 R
Vi =+ F(x, = X)) (14)  FREEEREME, 32000 T 504 R R s AR
s o, A PRAIEI L, FORGTIR T, Fel0,2]o apamaenis )y, SERaiiglons B 1o e T e sl .
(3) A XA JHLEZOR I, ASCIRINR CS SR ISR p,
AR R A X AR RE VT BRI % DE S AR RN T F T T B
B SRAEIT AR S KR ELSEI AR, 7E CS Bk
uw=¥ﬁ#mmmn<aww=mwm%w) i, 2 0.1<p,<0.75 I, B4R 2 REME B8k
" | ¥ if (randb(j) > CR or j # randr (i) PEEC AT, po D, SIS S0, 4R

Ferp: BEHLEL randb(j) €[0,1],randr(i) € {1,2,---,D} »  KREEIIBLF, pBOK, SHTIN S EHGBD, RS
X T CRe[0,1], ZSERIHIE, A CR=0.4. ZH8 T

RASYIE T 0l 2 AT — (L AR SR 5T ASCE (7)o €S Hik, R R
ik [X) po BATEHAS VAL, WIF:
(4) JEFLRAE: - P06V = Pamin = (Pamin — P N (A7)
FAR T H 0l OR xR 3 1 R £ 3R T,
W 54, R AR T HH: pama=0.75+ pamn=0.1, k J1 4 RTIEALUCRL,
m:¥ﬁﬁf@ﬁ<f®) ey T 000 BEERIEARAHL
‘ XA f@thy > f(x) 75 DE 5k, BT F B SACMAIIBHL
HLrft, Sk I R BE R B oy RmE b, (157, 7€ DE Bk A,

(5) PINFRARL A, AR, Wk FAWARMEMR. Kim S0 F 0
RS SRR, 2, B A R R e F=a+bxrand , 15551 DE tEAs#fEM) DE 4L

PEANEREVE T 58, Das PR T F (EUE G,
7N r
3 ETAHEESMAN DV-HOD 104101, s v L, ASomR(s)

BRI S DE S SR T £, 0 F
3.1 ﬂﬁﬁﬁ@%%ﬁ’ﬁ%%ﬂiﬁﬁ F = Fin + (Fax — Fipin ) x rand (18)

HA, Fon=12, Fuin=0.4, 383 (18)BIHLATHAL
PURZBAR, AT PR B R R S R R

v =
BT, R, s, am 52 BCD HIANE

KRB M T Lévy AT HATIR SRSk ERH:, BCD HEMHEAGAEM T

TEAY R 5 AR SR AR . W SIORS B IR 46 Il AL () P HZH pamax=0.75+  Pamin=0.1
AFIT SRS R . DE Syl g, Bk a=0.01, p=3/2, Fun=1.2, Fun=04, CR=04,
LS T BN R a5 o Tinax=3 000, BEHLHILEA PR AFIEE 5

http: // www.china-simulation.com
*794 ¢

https://dc-china-simulation.researchcommons.org/journal/vol29/iss4/12
DOI: 10.16182/j.issn1004731x.joss.201704012



Liu et al.: Localization Method Based on Modified Cuckoo Difference Optimizat

5529 B 4 19

2017 4 4 i

X, A5

) HEMAFRERL &N EE Ax, ), 790
H 2 CS BN AL Pog A1 DE FHEE AL P
IR BHEAFHRERIAEAR AL Grests

(3) HRHEA(B)~(13) K (17) 5B CS Fhfi, A4l
K (14)~(16) & (18) 551 DE FPE, M4 fx, y) s HA
EWAE pesr Pae FIEARRRAE Gpegis

(4) FIBT G FTIEACIREL 1< Tax (B KIEARTEL)
SET AL, TR, AT P BR3), AL,
VU AR AR N AR
3.3 ETMALEMULK DV-Hop BUAH

AL R (5)~(7)% DV-Hop 7€ 17 0] ALk
DAL SRS d, (0 1), SO0 e i 8 eR X (7)
FRBRFNNT AL ) A R U v AR R
CS FHEAT DE PRSI 1 o AN 7075 3
SEREAE, RGBT n , B Y AR SR —
AUEAE R e, HEIEAGE .

BT A Y % 4 f) DV-Hop(Bi-group
Cuckoo Differential algorithm Distance Vector-Hop,
BCDDV-Hop) it HyAHAR R A 1 B,

MZEIaR AL

| fEh 1 AU B 2 AL{UID.(x) hop} |

[ Sl 2 B 50 2 DB

| {55 AL S VS BB B 3

RV SR E - Bk R
At S B AT A3 R ik B

v
[ R 2 22 2 PO P B B ) |

| Wit CSFIBE: HI% (LDEFIBE
€

i

TP 1. Gope

I
WG Gy SREVBERIAG,., |

FHAEECS
FHMEEDE
I Gy
K1 BCDDV-Hop 5k FE Kl

Fig. 1 Flow chart of the BCDDV-Hop algorithm

BRI E

Vol. 29 No. 4

I EBAAL ) DV-Hop Biidk5 1k Apr., 2017

4 PIRSERSR Kt ae T

4.1 BCD HiEMAL R BT

N TR RAIE BCD S8 SR A7 1) )
AR, E B EA RSO T, # BCD
k5 CS Hyk. DE B3k iiAarizqt 30 ik, 3
FhEIL A IEA 2 i P 2. ey A3 N=100,
WAE12 R=30m, {5hs 19 RECh 30,

Kl 2(a) Ry 30 YIBATH 3 FREVL ISR AR Hh
2, BCD SFLELMIEACHN 2 BEA AR B 19 0 5
JITNEE, 75 600 JGEAUA SRS B, M
DE 5 CS M Sid 5 9 A% T BCD, TAS A
JailE A E, H CS Hiki DE HkAris )5
SRR Z B . 18] 2(b) 30 IKIZAT RT3
AR Z, BCD Sk WSt S At S5O s 145408
T DE &35 M CS Hik.

800

1000 1500 2000 2500 3000
HEAUHL
() FUiafTisACZk

0 500

1000 1500 2000 2500 3000
HEAUHL
(b) “PHIEACHEL

K2 DV-Hop 5&fr Sikib AU L LR
Fig.2 Comparison of DV-Hop localization algorithm

0 500

iterative curve

http: // www.china-simulation.com

* 795 .

Published by Journal of System Simulation, 2017



Journal of System Simulation, Vol. 29 [2017], Iss. 4, Art. 12

520 BH 43 RGN A Vol. 29 No. 4
2017 44 1 Journal of System Simulation Apr., 2017
— 0.60
4.2 fEFRTS RURECERAL I B 8 AL P B 0.5 > DV-Hop
“Hop
e L v o 4 0.50 —+— CSDV-H
3 71 S E S N=100, JHEf54R R=30 m, g 045 o CDDV_‘;{POP
e bR B LR 5%~35%48 1K}, BCDDV-Hop 4 2 gi‘)
sl
VL A3 4 f) DV-Hop(CSDV-Hop) ik, 24y ﬁ 0,301 e ]
‘ . ‘ £ oas| N
itk DV-Hop (DEDV-Hop)#.: 5 DV-Hop .1 0231\
— NN 020F V== —% —3
14T 50 R e e = B . K 3 FTELE H, 0.15F

FET AUSBORIE 5 42— € I, BCDDV-Hop #i%
F1 CSDV-Hop &%+ DEDV-Hop 5. DV-Hop 5.1k
(R 58 A i 22 BIBE A 15 b 1 R B s 2 i, H.
BCDDV-Hop FEAEARAT(E b5 19 sl L) T I8 T3
iy 3 BhAEy. BCDDV-Hop &9 1) 58 A7 i 22 55
DV-Hop 5. DEDV-Hop 5775, CSDV-Hop 5.1
I RPPISIN T 241 25% 8% 6%

0.60
—e— DV-Hop

0.55 DEDV-Hop

0.50 —%— CSDV-Hop
5 0 45‘? —< - BCDDV-Hop
\\ 0.40
+ 030F \

025k TN -

020} T - o

' v =g=—y

1 1 1 1 1

5 100 15 20 25 30 35
fE bR L%

B3 et AR i s i 22

Fig. 3 Localization error with different Beacon node ratio

4.3 BIEF AR K E AL R

K 4 F£on T A RS N=100, f5h5T5 SECN
30, WA ARLE 20m~50m ZZ{LI, BCDDV-Hop
. CSDV-Hop % DEDV-Hop $7.7%: 5 DV-Hop
HPEEAT 50 IRIPP R iR = K. B 4 nf LR
Hh AR SR EONE AR i€ I, BCDDV-Hop
5L CSDV-Hop #7¥%. DEDV-Hop 5. DV-Hop
SR 1) N R 22 B A T A AR (R 3 2 ik by, HL
BCDDV-Hop HAELEARMIEAS 42 T I8 T Hifth 3
P87k . CDDV-Hop S35 1A 1% 225 DV-Hop 57
5. DEDV-Hop $7¥%. CSDV-Hop 53243 BV $49%
INT 25 28% 7% 5%.

20 25 30 35 40 45 50
{5 4E/m

K4 GG R e AR %
Fig. 4 Localization error with different communication
radius

4.4 T RSB K AL TERE

5 Ron TAEbn v mCh 30, WAGFARH
30m, 19 I 60, 80, 100, 120, 140, 160,
180 i}, BCDDV-Hop %%, CSDV-Hop %iik.
DEDV-Hop $.7%: 5 DV-Hop 5351247 50 X114
EARZEE . B S TTLLE H, FEAE AR 1T RS R
WA 45—, BCDDV-Hop #.i:#1 CSDV-Hop
5. DEDV-Hop .. DV-Hop 5.3k 1K) € A iR 2 1)
B 1T e BB 2 k), H BCDDV-Hop i
TE AR AT SR B B T oA 3 R R
CDDV-Hop ik ME AL Z=R CSDV-Hop 5.
DEDV-Hop 57, DV-Hop 5550 HIPEEI 0N T 4
30%. 7.6% 4.7%.

0.40
—e— DV-Hop
0.36 - DEDV-Hop
—*— CSDV-Hop
W o0321 —v - BCDDV-Hop
oK
& L
w028
ﬂ
3 0.24
0.20F - =
I e g — \ﬁk/ — —
v — - - - - —y
1 1
60 80 100 120 140 160 180
REP=VEE
Bl 5 75 mUR BN R S A 22 I
Fig. 5 Localization error
with different total number of nodes
M\
5 45k

A3 T DV-Hop SELHIL ALY miE

http: // www.china-simulation.com
*796 ¢

https://dc-china-simulation.researchcommons.org/journal/vol29/iss4/12
DOI: 10.16182/j.issn1004731x.joss.201704012



Liu et al.: Localization Method Based on Modified Cuckoo Difference Optimizat

5529 B 4 19

2017 44 11 X, 25 B AR S SEIUL N DV-Hop U H%

Vol. 29 No. 4
Apr., 2017

PV T RS e AR ZE I R R, $2 T — P
43 1% 2534k i) DV-Hop(BCDDV-Hop) i 3k 57
14: - BCDDV-Hop ¥ 727 1n) U AR Ry FEARDICAL 0] 2L,
FIH CS B340 DE BIEAT XU BE AT %R, 3)
AW CS Hikhm 2 RMANRE MM E S5,

BEMLAG 8 DE SEvEP AR A, HERRRPE 2 FEE,
B A R R AE ) . I ESER K, CDDV-Hop
FORAEA B INAEPE oA T T, e R0 & e

BRI o

SR

(1]

(4]

(3]

(6]

Chu Y-L, Tzeng J-R, Cheng Y-P, et al. Density-adaptive
range-free localization in large-scale sensor networks
[C)//  4lst International Conference on Parallel
Processing Workshops (ICPPW), 2012. USA: IEEE,
2012: 488-495.

Maung N, Kawai M. Experimental evaluations of RSS
threshold-based optimised DV-HOP localisation for
wireless ad-hoc networks [J].
(S1350-911X), 50(17): 1246-1248.
Gayan S, Dias D. Improved DV-Hop algorithm through
anchor position re-estimation [C]// 2014 IEEE Asia
Pacific Conference on Wireless and Mobile, Bali,
Indonesia, 2014. USA: IEEE, 2014: 126-131.

Niculescu D, Nath B. DV Based Positioning in Ad Hoc
Networks [J]. Telecommunication Systems (S1018-4864),
2003, 22(1/4): 267-280.

TR, ARG, T R T SRR R TC L
PR M e LS [I]. 35 i, 2012, 27(1):
156-160. (Huang Y, Zang C, Yu H. Localization method
based on modified particle swarm optimization for

Electronics Letters

wireless sensor networks [J]. Control and Decision, 2012,
27(1): 156-160.)

R, BREDP, ESpue. JET 22y L SE St
TR T R AL TTVEDEST (0], VHEPLIE S R
(S1671-4598), 2013, 21(7): 2023-2026. (Lin W, Zhang
L, Wang S. Research on nodes localization method for
wireless sensor networks based on differential evolution
algorithm [J]. Computer Measurement & Control
(S1671-4598), 2013, 21(7): 2023-2026.)

XIERE, BB, TAHE. WEBEEIEE WSNs &
N [0 RS S M ARS 2014, 33(2):
150-153. (Liu Y, Lv X, Wang X. Application of hybrid
genetic algorithm in WSNs localization [J]. Transducer
and Microsystem Technologies. 2014, 33(2): 150-153.)
PR, Reth, B, T AN TR SOt Sk Lk
TIRA M EE AL S )], ARIEEOR AR, 2013, 26(2):
241-245. (Li M, Xiong W, Liang Q. Wireless Sensor

(9]

[10]

[11]

[20]

Networks Node Localization Algorithm Based on
Improved ABC Algorithm [J]. Chinese Journal of
Sensors and Actuators, 2013, 26(2): 241-245.)

Yang X-S, Deb S. Cuckoo search via Lévy flights [C]/
World Congress on Nature & Biologically Inspired
Computing (NaBIC 2009) Coimbatore, India 2009. USA:
IEEE, 2009: 210-214.

Walton S, Hassan O, Morgan K, et al. Modified cuckoo
search: A new gradient free optimisation algorithm [J].
Chaos, Solitons & Fractals (S0960-0779), 2011, 44(9):
710-718.

Yang X-S, Deb S. Engineering optimisation by cuckoo
search [J]. International Journal of Mathematical
Modelling and Numerical Optimisation (S2040-3607),
2010, 1(4): 330-343.

Rajabioun R. Cuckoo optimization algorithm [J].
Applied Soft Computing (S1568-4946), 2011, 11(8):
5508-5518.

Mantegna RN. Fast, accurate algorithm for numerical
simulation of Lévy stable stochastic processes [J].
Physical Review E (S1539-3755), 1994, 49(5): 4677.
Yang X-S. Nature-inspired metaheuristic algorithms [M].
UK: Luniver Press, 2010.

PG, FAKBL — R A N AT A S R R
[J]. VFEEML TR S N H, 2013, 49(10): 68-71. (Zheng H,
Zhou Y. Self-adaptive step cuckoo search algorithm [J].
Computer Engineering and Applications, 2013, 49(10):
68-71.)

Storn R, Price K. Differential evolution-a simple and
efficient adaptive scheme for global optimization over
continuous spaces [M]. USA: ICSI Berkeley, 1995.
TRRTY, MG, ShElrE. TR -G AL S SR W ) ek
ZRMLEE R st B4l (7). B4 RE, 2013, 20(5):
943-947. (Qiao J, Fu S, Han H. A Modified Differential
Evolution Algorithm Based on Hybrid Mutation Strategy
for Function Optimization [J]. Control Engineering of
China (S1671-7848), 2013, 20(5): 943-947.)

Ak, Bray, Merk, % BENAARSERESE )]
THEHLE Y RAEE, 2014, 31(8): 961-968.(He M, Ruan
Q, Zheng X, et al. Adaptive cuckoo search algorithm [J].
Computers 2014, 31(8):
961-968.)

Kim H-K, Chong J-K, Park K-Y, et al. Differential
evolution strategy for constrained global optimization

and Applied Chemistry,

and application to practical engineering problems [J].
IEEE Transactions on Magnetics (S0018-9464), 2007,
43(4): 1565-1568.

Das S, Suganthan P N. Differential evolution: a survey
of the state-of-the-art [J]. IEEE Transactions on
Evolutionary Computation (S1089-778X), 2011, 15(1):
4-31.

http: // www.china-simulation.com

* 797 o

Published by Journal of System Simulation, 2017



	Localization Method Based on Modified Cuckoo Difference Optimization for Wireless Sensor Networks
	Localization Method Based on Modified Cuckoo Difference Optimization for Wireless Sensor Networks
	Abstract
	Keywords
	Authors
	Recommended Citation

	/var/tmp/StampPDF/w3C2O2KAsD/tmp.1688108042.pdf.xPZWs

