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Aircraft route planning based on digital map pre-treatment

ZHEN Ran, WANG Kaituo, WU Xueli
(School of Electrical Engineering, Hebei University of Science and Technology, Shijiazhuang, Hebei 050018, China)

Abstract : Aiming at the flight path project in low complicated airspace, the influence of terrain conditions and surface threat-
ening to aircraft flight are studied. Through the analysis of digital map and static threat, the paper explores the processing
method of the digital map, and uses the Hermite function to process the map smoothly, reducing the searching range of optimal
trajectory. By designing the terrain following, terrain avoidance and the way of avoiding a threat, the safety of aircraft can be
guaranteed. In-depth analysis of particle swarm optimization (PSO) algorithm realizes the three dimensional paths project
before the aircraft performs a task. Through simulation, the difference of the maps before and after processing is shown, and

offline programming of the three dimensional optimal path is achieved.
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Fig.3 Figure of terrain avoidance

R ®AT & 2 LUE € RS M VB E BB, HPLE 2 — 5 P st 3 A0 U7 AY B 52 — BRI, [/
DEE T A& AB, B0 82 G R
((xs—x1) s (Yo =) X Z;—x5) , (S;— y,)) =03
| ((Z;—x2),(S;—3:)) | =R,
188 3o A 2 25 R 5 R IR TR ) B DT A T R R R A o X TRAT A A B 5 DA R B T ) R
PR
ATAEVEAN B B AT, T A m A 2 DTS B aE 2 M EREE G, Rk RET R R 3
JE e L U B AR T R, IR AR S AR R [ Y L AR TR A R 18 B B 5 S B L I T X B S LR AT AR
BTSRRI — 2 N RLC SUER W R X (D), IR 4 RAT 2730 1A firh S B b P DA 4R 42 % AT s Bk =, 2R 2 A
AR RO SRR G, A B ) — 00 R AT DL B s R =, iR — A RO SR G, 5
Hh— R 2 (4D, LA R = (5) /Y B .G 5 A (B O % 1) U 608 5 g e 180 R U0 488 5 5 i i I, 2 2R — 96 R X
(4, 75— R (6D, W25 B O i 6 7T 6 BRTE il 2 =X () B 3% 35 RO s B =X (5) Z BT 9 X TR A, 4n R 7E K
(5 IR AR B 1, ] 22 32 B B

3

N/(Wi_Zi)2+(Ei_Si)2>R1+Ri; (4)
N/(Wi_Zi)z“f'(Ei_Si)z:R1+Ri$ (%)
VW, = Z) T (E,—S)* <R, +R., 6

1.3 i EREE

b TR B B A AT AR B ) R AR R R TRAT i Y R
AT PR BE T AT A — R RATAR S, WA 4 Bis . 2
AT AL B AR BRI L RN R O Bl e R 2 BB, R T AR 4R AN TR
AT AR PSP RE X H I AT AL B T B

BB RO B A AL B A AR £, B 40 - R O 3 A
AR AR B b TR 38 B B -0 Rk AR AE R UR BT I Rk
Xt HTE HEAT W B RS 36 1 A IS 8 23 W) A e 3 AR
% PR b T 35 B A -0 Rk AR R T RAT B R RN A
T B /IS Hb 22 4 ) ot A R o ) R E B YR 5 B AT R 0 IR R I R AT A SR 38 B R o A
AT A IR K ] 0 R Y A 1R R X B AT B AN R R RKOK R B R AT IR AL B

66 1L A2 A T 5 7 B R I Y B A R BT L AR SR R IR K R 1L 7 5 R 3 R R SRR AR 1B 2 AT R I R
AT E &t i IE B B AT, SR b T8 09 35 B K RAT 28 BT B AR 2 M B KA A SRS TR 1T 18
B, BSHEREREE, R xyz Z4EHE [ xoz FHBH K —5. BRI (21,20 52 AT &3 A BT HY
— RS R (D RAW ST — TR BB E A, R 6 KT AT # 89B KA A 0, A28 XA
BEAT 3 AN, AR A 2 /DR 2K (8) R 28, A SR BB X AT — A1 RUE B A AR — SR E AR T
RATER A B R AP A AR 2 AR g 2 (8) X B R — o i #EAT AN, DA HE . R K4 =K (9) B HR A % 15 AR
&, 58 BUH 2 AT ER ML M R B R AR b B AL 3

B4 HURHEE

Fig. 4 Figure of terrain following
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