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Abstract
rithm—artificial bee colony(ABC) algorithm based on cloud model was proposed. Considering the stochastic and the

Aiming at the survival problem of unmanned air vehicles(UAV) in the complex combat field, a novel algo-

stability of the cloud model, we used the one-dimension normal cloud model to improve the robustness of the ABC algo-
rithm and avoid the local optima, In order to maintain diversity,a new selection strategy was introduced, When the pro-
posed ABC algorithm is applied to solve the above problem, firstly,the UAV path planning problem is transformed into
a multi-dimensional optimization problem through environmental modeling. Then the advantages of the ABC algorithm

and cloud model are combined. Lastly, the proposed algorithm is tested through the path planning task. The experimen-
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tal results show that the improved algorithm is feasible and superior in solving UAV path planning.
Keywords Unmanned air vehicles(UAV), Path planning, Artificial bee colony(ABC) algorithm,Cloud model

1 5]

FEE B & Bt &k, UAV iz B 54T Fn i /i
B PATHES W E A e LA . AT AR 2 S
BEXRITHXLEBRED, UAV IR EIEESESEET
ABLBNAETE R B AR T KR EEENRR T, A
TR — SRR T AR 9 CATATE , LAGRIIE B 3 o
SERCATIES R R M,

WLT LR R R 2 AR ZH A SR, B&4
HAMZ GRS, BEATEEEEC 28 ARMUAT
ALK R, 0 A- Bk BEE (GA) RLF BB B (PSO)
WEH R (ACO) A THERE 3 (ABO %00, (B2 3 48 5
MRS — LR E, A EHBARTRMEME. B
I, TESE PRI AT o — R & 1R 98 S b (m) BB SR B i B 8%, 40 Sze-
zerbaBU VRN T —Fh LAY A B, HAKMBE THR
ZSEV B TCRT 5 4 T 8 R At 1A] s R IE S S Ttk
GA B ZMRSGEEE, ] T —Fh B GA Bk SABR &40

I

A ICRTT AR I E &5 H (BE2013010-2) % B .

MA GABERNEREREI KRR ACOBEAZWBAR
BB R T ACO BIEHIRBRE.

AT HEAS ABC BBk EE, R RIS RGeS,
A3 BB TR B A HEHL RS E T 9 RF s L & ABC
BE BT S — YR e R S e RS R AR R R
BB T -METIMAMATRRER., WHFNE
EHA—HIES-HEER T RTERNOER. 55 RA
— PR BB AR R R MR B IR B R . B
Ja B R S A B AT T H B, AE UAV ST R0 = i
AR, 3F#EAT T 05 SR %

2 ANTHEBrE%

ABC B HAEL BN

Step LCEWERMHI) EBMO™4 «; (i=1,2,-,
SN,j=1,2,--<, D)A-fi, BN WIR. SN iR & 1R i F IR g
SR EFT, D AR I RS MR ERE R (OB
4.

F{F1965—), B L, BIBR , EEMR TN TAEFNBRE S%H BRI, Email: 1723777161@qq. com; T F7(1989—), B, {8+

&, FEFATANEAEANBE S EH EiRE:.

. 89 »






B — K BEALE B = 3 C BB E B 4 (o) € [0, 1] RAREM
[ B BEHLEL, B U—~[0,1], V2 €U, z—>u(x) , MFR = 7EIBIR
U L8R RZ B 2 R,

SRR AR A EEx (Expected value) JEn(En-
tropy) M He (Hyper entropy) 3 BBk EEDS  Ex %
RE ARSI E RS, 2R EBEARZEEREH
A B AR B R BB En B8 E TS BOM
ERER, KT ERER P T X M R Z R BUETE
KB T EMAR S IR IR 3 B9 B s He R HATRE BN
B BRI, R TR R
4.2 —BREFZHEE

EX 1 B CHERSHRILEE, = « 2 x~
C(Ex,EN?) ,EN* ~C(En,He*) , MM C HITEE RN «

y=exp(—(x—Ex)?/2EN?) a2
Wit U F 9% C(Ex, En, H) —HES = E
EOT)

7£ Matlab ] Norm B ¥R LI — 4 IERZHAIMAE
BB Ex 4 0. 5,En 435 0. 1,0. 2, He 43 %% 0. 05,
0. 1, i EHE, 4 B8 500 M EE = -EL fInE 3 Fr
K. BRSNS EA LG AL 0. sGHE) IR EWR,
LIRFE RSB ER RN YR, B 4N SHEE
BERGEMEHEE LR, R, FrayiE R
B9 R R K, AR R, I RV B N B Y B R AL

C(050.1.005)
1 1

C(05,01,01)

08 08
06

04

0z o IV S . ozf .
P D .

B3 500 Mo —fESEER
4.3 BUstryER P RN
PREAME EHT Y IRAT, BV S8 H R T, HHER
ERB BB UG SHEARRRNGE. EToEBERR
TE G 1) 4 AN BE LR AR ) P — 4 1E 745 2 A U} B I e 11
R IyFHATHHE, DR BB R RE S, B& ABC
BN EEMRSCEE ., BBREWENMNEN 2.5

Ex=xz; (13
En=ex (14
He=En/10 (15

it —4EE AT C(Ex, En, He) TE01 3 & YR FHE
PR YIR v; . W En MBEEERK, = #5058
IRz, SEREAE R, #RIKEY
FRORBER RN . AT IREREEEE, EH g R
BV L SR PRI S M3 4% R SRS SR 1 T TR e YRR

ex=— (a2 — x5 ) (iter/itermax)® + 2% (16

4.4 ki PR B O IE FE R RE

1458 ABC B R AR (5) 3 S R B IR g, 3 %
FIMER S 25 B R IE LU B R R . SRR R UAV B ALY,
Bk 5 BT RIS B RS . B a8
WERFERG YRR ENEE D EHRE HRERSEE
EHHNER. AT 80 RSO AT R B R, £
SR — R R O R, BRI E RRA BRI EEEE,
RRAD.

PO v L an

21 1/ fit:)

4.5 BEEMTREE

ST ZAIR A T H B % (CMABC) B J6 A ML A1
RIGRBME 4 iR

B4 ButEERmRE

5 {FEXE

BE UAV BRI 22 (8] 28 120km X 120km B9 — 4 F 1 ,
IR FUR (10,300, H AR A28 (100, 80) , AT LR GO FR 4 2 %
m 1 prs), Kb B S RS ERE R 1—5 5. KE
P EMZEITHE R Win 7,8 F Matlab2012b #1705 EM7 .

®1 HFHEBHRE

Fg  RBHTS BRBAYEE RBER RBEZf
1 (25,40) 7 Fk 5
2 (10,60) 7 A 3
3 (45,50) 13 Fik 5
4 (60,30) 14 LR pch 2
5 (60,90) 10 wAE 1
6 (30,85) 12 Eik 2
7 (80,60) 10 ik 5

8 ABC Bkl CMABC & ¥ 9] 16 4. SN=20,
E=0.5,itermax=200, XBEEIH, Limit 3B REXKS
AR e R B ) TRAR AT BRAS BF S R . B D=15
D=3087 UAV T #0180 B 058, 45 Rl 5./ 6 BF
R. HEE 52 .5(b)EHFE 6(a).6(b), TLIF it ABCHE
PR R, R ZBIEERBA T BIRL,
B4R ;T CMABC Bk WK 6, 88 18 B 5 5 SR TR
B XM RN E R ER RS RER AR B
HIRE A Bk H R RALRIRE S .

e 0]






