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Tab. 1  Iterative procedure of Dijkstra’s Algorithm

AU

BT

0 YIEAR
(1R 1)

L(A) =0
L(Vy ) =L(Vyp) =L(Vy3) =L(Vyy) =L(Vy) =L(Vy) =L(Vy) =L(0) =
S=0

U=A,S={A}

>

L(A) +W(A,V,) =0+6.36=6.36 <L(V,,)
L(A) +W(A,V,,) =0 +14.33 =14.33 <L(V,,)
L(A) +W(A,V;3) =0+ =

L(A) +W(A,V};) =0+ =0

L(A) +W(A,V,) =0 +» ==

L(A) +W(A,Vy,) =0+ =0

L(A) +W(A,Vy) =0+ =

L(A) +W(A,0) =0+ =

L(Vn) =6. 36,L(V|2) =14. 33,L(V|3) :L(VM) :L(VZI) :L(sz) :L(st) =L(0) =

U=V, S=1A,V,}

L(Vy) +W(V,V,) =6.36 +11.13 =17.49 > L(V,,)
L(Vy) +W(V;,Vj3) =6.36 + % =

L(Vy) +W(Vy,Vy) =6.36+9.04 =15.4 <L(Vy,)
L(Vy) +W(Vy,Vy) =6.36 + o =

LV ) +W(V,;,Vy) =6.36 + 0 =

LV ) +W(Vy;,Vy) =6.36 + 0 =0

L(Vy) +W(V;,0) =6.36 +» =o

L(Vy) =17.49 L(V}3) =0 ,L(Vyy) =15.4,L(Vy ) =L(Vy) =L(Vy;) =L(0) =

U=V, S=1{A, V!

L(Vyp) +W(Vy,,Vi3) =17.49 +14.25 =28.58 <L(V 3)
L(Vip) +W(Vy5, V) =17.49 + 0 = oo

L(Vip) + W(Vpp, V) =17.49 +10.77 =25. 1 <L( V)
L(Vy,) +W(Vy,,Vy) =17.49 + © =

L(Vy,) +W(V,,Vy) =17.49 + o =30.19

L(Vyp) +W(V};,0) =17.49 + o =

L(Vy3) =28.58,L(V,,) =15.4,L(V, ) =25.1,L(V,;) =30.19,L(Vy) =L(0) =

U=Vy,S=1{A,Vy ,V14\\‘

L(Vy) +W(Vyy,Vi3) =15.4 +19.86 =35.26 > L(V,3)
L(Vy) +W(Vy,, V) =154+ % =

L(Vy) +W(Vy,Vy) =154+ 0 =

L(Vy) +W(V,,Vy) =15.4+0 =

L(Vy) +W(Vy,,Vy) =154+ =

L(V,) +W(V,,0) =154+ =

L(V,3) =28.58,L(V,y) =17.49 L(Vy ) =25.1,L( V) =30.19,L(V,) =L(0) = =
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U=V, ,S= | AV, Vy {
L(Vy ) + W(Vy ,Vi3) =25.1 +8.36 =33.46 > L(V,;)
. L(Vy ) +W(Vy ,Vy) =25.1 +13.35=38.45 <L(Vy,)
L(Vy ) +W(Vy ,Vyy) =25.1+8.62=33.72>L(Vy3)
L(Vy ) +W(V,y,0) =25.1+® =
L(V,;) =28.58,L(Vy,) =38.45,L(V,;) =30.19,L(0) ==
U=V,;,S=1A,V,, V5!
L(Vy3) +W(V5,V,,) =28.58 +14.25 =42.83 > L(V,,)
L(Vy3) +W(V5,V,) =28.58 + 0 =
6 Yok ft 13 13> V22
L(Vy3) +W(V,5,Vy) =28.58 +2.76 =31.34 > L(V,;)
L(Vy) +W(V;5,0) =154+ 0 =
L(V,,) =17.49 L(V,,) =38.45 ,L(V,;) =30.19,L(0) ==
U:Vz3,S: | A,Vu,VB‘T
L(Va3) + W( Va3 ,Vy ) =30.19 +8.62 =38.81 >L(V,,)
7 WAt L(Vay3) +W( Va3,V ) =30.19 +12.38 =42.57 > L(V,,)
L(Vy) +W(Vy,0) =30.19 +27.42 =57.61 <L(0)
L(Vy ) =25.1,L(Vy) =38.45,L(0) =57. 61
U=Vy,,S=1A,V,,Vy,Vn f
L(Vyy) +W(Vayy Vo) =38.45 +12.38 =50. 83 < L(V,3)
8 (ﬁ’\%’f\: 22 22 23 23
L(Vay) + W(Vy ,0) =38.45 +17.43 =55.88 <L(0)
L(0) =55.88
4 U=0,8={A,V},,V;, V5,0l
Fz2 HWI3 BT ANEEIBIRSH
Tab.2 Main technique parameters of HW13 drone
Eistn SR Eistn SR Eistn S8
S HW13 155 3T B 1 0.8 kg i 75 =X W + AR E T
kg (K/3E/B)  1.3mx1.2mx0.45m ZEd ning | =100 min ST GPS/INS 2H 47415
12552145 =30 km (#4190 km) B RPGE 130 km/h SihHEE Rkl (92793 SRaH)
SR TR 4500 m A 70 ~140 km/h 155 3 far B AL
BEARE CER 5.5 kg APy T/ s/ e & X
*®3 TANMEEM
Tab. 3 Properties of the planned waypoints
WA Ag/ (%) en/ (%) " /m % 48 /m 1255 shiE
KA (A) 99. 64 27. 84 — SULE — —
Wil (Vip) 99. 58 27.95 4100 SOIESy 260 —
M2 (Va) 99.51 28.03 4100 Uiy 260 —
M3 (Vyp) 99. 42 28. 14 4100 i 4 260 —
HFrs (0) 99.29 28.23 4 100 WAk 260 EiERiEEy
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Study of the Planning of UAV Visual Trajectory on Mountainous Plateau .
Take the Shangri — La — Benzilan air line as an example

DENG Shurong', CHEN Weifeng®, ZHANG Fanghao', CAO Yanbo',
DU Haoguo', YU Qingkun', HE Shifang'
(1. Yunnan Earthquake Agency, Kunming 650224, Yunnan, China)
(2. Sichuan Earthquake Agency, Chengdu 610041, Sichuan, China)

Abstract

On the mountainous plateau, civil Unmanned Aerial Vehicles (UAVcan hardly fly over the large mountain
ranges when they are applied into the aerial survey for earthquake — disaster information acquisition. In this pa-
per, we firstly analyzed the features of earthquake disasters on the mountainous plateau, and then according to
the theory of the visual map, we planned a UAV visual trajectory from Shangri — La to Benzilan located in
northwest Yunnan Province. We obtained the shortest path from the starting point to destination by Dijkstras Al-
gorithm and designed an optimal flight route for UAV by Google Earth software. The planning of visual trajecto-
ry proves to be an ideal approach for the UAV to bypass obstacles or fly over large mountain ranges.

Keywords: mountainous areas on the plateau; trajectory planning for UAV; Google Earth; visual map;

Shangri-La to Benzilan



