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Unmanned vehicle system based on software definition
ZHENG Kaiqiang

(School of Information Science and Technology, Zhejiang Sci—Tech University, Hangzhou 310018, China)

[ Abstract] Unmanned vehicle plays an important role in the experiment and practical work. However, in some scenarios,
autonomous unmanned vehicles sometimes can not effectively carry out tasks according to the wishes of users, and cumbersome
software, hardware and interface management are a headache for professionals. Apart from this, some dangerous and changeable
operating environments also pose challenges to operators. Therefore, an unmanned vehicle system is urgently required that can be
operated simply, remotely controlled and has management attributes. Even unprofessional users can still intuitively apply and start
quickly. To address the problem, this paper uses the concept of software to define the unmanned system for reference, abstracts the
hardware of the unmanned vehicle, and constructs the control interface to adapt to the underlying hardware of the unmanned vehicle.
After that,an unmanned vehicle system is designed that can be controlled by VR. Meanwhile in the designed application scenario,
the problems easy to appear in the original navigation process are handled, and the expected solution effect is achieved.
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Fig. 1 The architecture of the unmanned vehicle
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Fig. 6 Schematic diagram of lower computer control
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Fig. 9 Flow chart of the system development
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Fig. 10 Unmanned vehicle

4 RepEREXWIRE

4.1 REEERIBGE

A E X TBNERG EZH VR 255, Unity 51
% ROS. SEMIHR R SE . SR TN G R4 4040
B, Hr, VR REEEEE VR WAL P R E
SHEE, Unity 5188 R 2R BE 4 R 50 U KIE K
BTN G N G2 17385, ROS K 58 1%
TE N B AT AL NS LR SO 11 58 it 1]
WLTIREVE A

B e, 3Dmarks XF Jo A ZEHEAT @A, HEAT I A
STEPIE SR MTE N AL AR5, S VR 2
Wy, i B Ryl Wl E 4 Unity LAY steamVR
(4 SDK) , # % VR &4 (S ZAF40) £ Unity
Lo FA/NEBRIA T, WINABRIHIY B nEEA
B, BOMBEE A, RS N, RS
CHIAIAS 15 8 0 SEARTE N 0 an k1 e S92 il 2
Fl o @i B4 5 49 WA ( Rigidbody ) 1 EE 37 4 B
B SEITE N B TR BT B, (i B2 R A
11 fiR,

B 11 FTAFEEEURME R EE

Fig. 11 Hardware modeling of unmanned vehicle

TE Unity "1 OptiTrack_Unity_Plugin il tH /3%
AR RGN, 2 i R AL ok
AU AR A S WS | K a5 P TE L 4
PEAT ISR, DIRAIE R AT 4 BE S WS (A TJE 4 i
BERFI AL 2S5 VR BEATIERE, i P a2
AN VR 5L, PRUERE DR BE WonTE VR ks 1.
I’5 python JEIAS (BffH Arduino FHIERYTIHERY ) S5 5L
RN MIR, B Arduino FF & MR 3R BN il

==

H.Sho

KT ERMIE RS, A A LN E S BRTY)
Wi EARGEY, X EREE 2 A I XML A Sk 4
By TR SR VA RS T AN = SR % T = (=
A NIMA Rigid Body BREFFIARL, WE 12 i, 4R
J& , B BRI R A B SO (TAK SO, ks



66 /ORI B NS5 NMOA

ERRES

AT, BT 2D ol | SR E Y 3D B AR
BRI R S, Bn, AR B ik
P ZE B (3210 1P ik ), 5 Unity 857 % 3%,
JEHE TAK ST A TC N G

B 12 hERIR RS R AN R EY
Fig. 12 Rigid body model in motion capture system

XF ROS, TETRNEMIF LM LHE ROS, I
AL B (R R AR R AR BRAR R 45
YEFTHAE) , i To N 445 BB e b An 4 2 AR A
F XML %05 -5 i 2 g6 N AR (URDF) 4536
SPUARGEE R R o RS ) & R I DL B
F| RVIZ I, #£ ROS 70 B s 2 2 g g A
F AL,

4.2 SfKe

AL E SN R AE, FEHATA
SRR, RS, PR EAE A 2y
FE > H B HUFT— A & (— o2 TN 4 2 i
TEQL ) . 236 o N G L 2 Ak Bk H Y
Mo, IR TC NG AT RESSREE RS, AR TC AN
A RS, R DL VR 28l E A4
I B8 B4

A S S, (T AHCEEM T ANZE,
AP VR 58 T /N 8o il S s 8 J
L 7 X S5 FA RS AT H, VR AT LAXTTEA
I8 SR TSI A AR A AR R A
UL IS RN TE N AR 8 /R 7E VR k28 1, 7ETG
NI4T A mT DL i S ROS H Y RVIZ
TR T /NG SR RS, TS R 8 i %l 1
€SPy S Hin gl

K13 A ST S AR SR, TN 4R
MABZC LTS THRT A B RR AT
DWA BER R, IR AT LU A R GEXF
A 55 B2 AN B 2 SR R e i, (8 FH R R
RIXT o — B #EAT 5847, K 14 Ry A — B [A]

Z GBI, W] LA R AR FLRI B 2 e A
M, TANZEE LR a7 B , I HIE 14
NG RBFH AMCL R Hedederh, UL L7 2215
S HRHER HLE N RGBT TR .

13 SMESFH B 14 SMETH
Fig. 13 Navigation task start Fig. 14 Navigation in progress

TETX N S B E 15 Wos AL S 2 0, 4 7
TSP 4 SRy R AR SRS R A REAGLIN 3 e s ) 37 L
AL, KRR B AR g, 18] 13 R TE SLAM
TR E R, SRR TR O B AR . O AR
T ML AR 4 Ry LR e BRG] U Y, BT LA
i B 2 Ry B AR LI BRI MAS T e B S AT,
15 7R TCNTEAEAA T IR O A4 I A B e ¥ 5l
PR ICNG-AE DWA Jay il i A ML) I A 0 21 22 /iy 7
A BEA) EL IS ST I B0 AN A 242 R A LR i A 4o
o AT LUE WSS 15 TR E T AR RS Sl 1 B
BRI R, (B S0 28 0 B 1y ) S A
ORI, JCIEIWTIC N A7 B I A B AR
0L, B DWA JRraB %48 ST LE 5 23 M 2158 A
TNFAERNEO T, 51N F 0 A A G B
Yy, 116 SR o N 7 i MR ML i i 2k Sl 1 B
27/

B15 SMmidE1 B 16 SAiAiE2

Fig. 15 Navigation process 1 Fig. 16 Navigation process 2

ARG W, Z0E 17, mE 17 W&
B, £ VR AT, Tl Rl RGO T %
e, ATV E MR 2R T e 28, R ilie
VR T, ZULE 18, A 18 m LAOWLEEE], R i
AR B i A P G N A SO S B AT 10 4 A
e, PELEE R TEN A R 2 s, o B N
HARMBSERAGO, BORTEZ VR T 42 il
AR



FRPLSR : He TP L TENE RS 67

E17 VRE1 18 VR &2
Fig. 17 VR figure 1 Fig. 18 VR figure 2

TEM L DWA Jey i A2 MR i 2 28 3 4 1 B i
YzZa, TEERINE 19 Fn, 7/ 19 H, mT L)
M VR HOWE B TE N EIEFE B W 4 s, a3
L R Gt RN A SC R G AE SR TR VR I A% L, AT
DL AR SCZR GEHE SR XoF e i 5 2 B g D g e
BRI I N A i o e P UL AR (A
FARGHEA P TTNERGE, B 20 St #2 5E
WA,

E 19 #E%m
Fig. 19 Near the end

E20 SAdEYE
Fig. 20 Physical map of navigation process

4.3 FEAMIESC

To N AR ) U — PR E TC N G asf7id e P g
UL, IO A BOA BB N S
RAREEAERBOR, BIMETE I 4 B e it Bk,
H A5 Sk A AR B T e, e o il 4R (] 280 B8 %5
Ko ARG ST R GO0 TN 4 F et )
(AR BRHHEE , BT S 1 i il 45 175 0 0

PR A )
TE 52 b 3 5% vh P IR ) AR 22 i) S A5 45+ 0 B

B, P LATE ME 0L A7) S v S 4DL R A 1 AR o RN A
o B MR B A A B R 0 1 v A 15 Sk i AR B £
P, IOTFEAE Unity HUSIIREEAIN . 7€ Unity B9
FUTC N G BUIA (R Rt F88 4 P N BRI, BEXT TE A
TR YRR I A RS R TR, 25 G EE
W R G sk SUE S AR WA, %, Beilk VR
TS BRI O — B R 25 5, DA P

1E VR BLELHE LI 21 52 B N 4 A AR Rlf I Y LA
T, SRJE R VR $ i 0N 26 B FF Rl 1 X, ik
BERREACE T 0 2 AR S T 5 R R
AT g EL ARG ARE 5 100 100 TGk A 7 5 8 ) ) A

IG5 ) S A A A R R
21 iR, I 21 0] & F, 500 5 % 6l 1 S sk
R RIFAI G, RS ER R R G
W, VR REAR G Hh sz e 5 B 1) lf J8 155 0, T
DA N BERiEAR 718 DL 6], SR VR P LY
filf 18 -5 SEPRAEFERCR « KT 21 ~ & 23 B9 XF LT LLR
FIMF T AR R A, e L TRANE RS
(4 VR T [ A8 5 B0 b [a] P S s Rl A% v, FL AT
AT 0 ) R BTN AER , FE AL T ST
23], & 24 [ 25 N EhVERHE R G0 A I 4 R
P RIOEAE L, SRR R G A AR B0 IE
T VR " IC N ZE 55 A5 AH X7 G 3R A HE B 12
dE— 2153 | 18] 26 18 27 A SEhRRERE R B,

21 FEERRE 1
Fig. 21 Impact effect drawing 1

sde e

22 HEEERE 2 23 FlifERRE 3
Fig. 21 Impact effect drawing 2 Fig. 23 Impact effect drawing 3

24 FHIEFEIRE 1 25 FEHEE 2
Fig. 24 Motion capture figure 1 Fig. 25 Motion capture figure 2



68 B o /5 M5 MM

ERRES

Bl 26 SSERAGETER 1 B 27 SKERALETER 2
Fig. 26 Actual collision 1 Fig. 27 Actual collision 2

TENZERE B i mli 4 X B A ] 28 Firo, F &l 28
AIER], RN, BT/ VR TREE S| Bk
gL, FrLAREE VR PRk =, B A
T RS H K AR R A X3, DT85 2 )

28 K AEBIHAERE

Fig. 28 Unmanned vehicle moves out of the collision area
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