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Abstract

Abstract: In order to provide a simulation and test platform for the performance test, control algorithm
analysis and operation training of underwater robot, a hardware-in-the-loop simulation system based on
Unity3D is developed, which consists of a ground control terminal, a robot body and a three-dimensional
simulation system. The system uses the same ground control terminal as the unified command input
source of the three-dimensional simulation system and robot control system, and realizes the
synchronization of the virtual object and robot body, real-time monitoring and parameters adjustment to
the system. The position of the robot is collected by multiocular vision technology, and Kalman filtering
processing is carried out on sensor data. The robot motion simulation results show that the actual motion
path of the robot is basically the same as the simulation planning path, and the hardware-in-the-loop
simulation system has good dynamic response and control system synchronization.
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Abstract: In order to provide a simulation and test platform for the performance test, control algorithm
analysis and operation training of underwater robot, a hardware-in-the-loop simulation system based on
Unity3D is developed, which consists of a ground control terminal, a robot body and a three-dimensional
simulation system. The system uses the same ground control terminal as the unified command input
source of the three-dimensional simulation system and robot control system, and realizes the
synchronization of the virtual object and robot body, real-time monitoring and parameters adjustment to
the system. The position of the robot is collected by multiocular vision technology, and Kalman filtering
processing is carried out on sensor data. The robot motion simulation results show that the actual motion
path of the robot is basically the same as the simulation planning path, and the hardware-in-the-loop
simulation system has good dynamic response and control system synchronization.

Keywords: hardware-in-the-loop simulation; Unity3D; control system; ROV, real-time interactive

5= TR FHLE N e Dt MR IREE R R, 5 B0
FAN GHAT B T TR M, phsh, BiaK AL
A NWFFTIE R, T B AL a5 U REEAT VP
fiti, BRIBETH IR IF K — B RS BT K T AR ML IR
K LS AT LR GE, AMHBE FEIUK T AL A

i 2018-12-19 [l I 2019-03-12; RETIT R A, [RINH ] LU B K R HLES A
m FEGIUH A R AR AR 2 R REE TS 1 PR B FRBS, SR8 B4k K R AL AR ST 126

it 5 R 8 U R PR R i SR A 2 8, KR L
e NAE T L ISR T S 2 K o i

ARIF R T H (2019A-1013);

- SRR LRI ACT A
SSON (R, (EREQ96), W LTILH, 1L, o Z o o
‘ﬁ'- S, WS, BRSO R R . HIE, SESLOTSRGY G H RS ML, (12

= H

http: // www.china-simulation.com

* 1546 «

Published by Journal of System Simulation, 2020



Journal of System Simulation, Vol. 32 [2020], Iss. 8, Art. 15

5 32 4555 8 1
2020 48 1

AR IE A AP S K N LB AT R S

VRML & OpenGL HARLS KB IRBh51%, Jf
PROE T AR RN 13 1, AT RN AR (118 3))
AN S, (HEAT = 4E Y PR AL 3% R OR
RN, iR SHRENFRK, R
ST, B AT = 4R R AE IR SE B A R 2 31 TR
REFRHIE, RT-LAB R0 1-& HA BRI R TPt
IRy ek, (RIS AT I R P i BT A8 O g A
B, WEER, PG rEmegE" R
C/C++. Java B Matlab/Simulink & & #E7T 4 f2 F &
(VR AV 20 ST 07 5L, i i) = 4 P 500
B, AE AT AR 07 2B, SR
Vxworks FR G A H T8, SEPERLT, HID)RE
PR 2=, SR UWSIm Bk R U7

A8 FH R 1A 1) A A0 I 42 B A s o
Jr, [ R B as N RS, HEFBSEAE
2l Unity3D $i R7E 87 HA Y BURRE 1 = 237
SOTMAR —@ M, FFREFEED, WA
TR R RS 0T BITUH 8, 18 & E AR
PSP RGN K« ARSCHT Unity3D HA,
KK BLS LA N5 2 5 BA K T P BREAE

FEARR, 55 5T Unity3D 7K FALES NSl AR 5¢

\Vol. 32 No. 8
Aug., 2020

LS NGRS ARG, K ML AT R e
HIPE MR B SR M A B E R ISR 04t T 05
FFRA 5

1 FYMTRRGRAEE

Wl 1 Pos, SR RS SRR T
W ML K LA AASR DL R = 4k 4y
HAG A K.

Z G REA T B IS T AR i 2L A A
T8 1l 28 o (1) T4 ML, 4 LR ) £ 38 R
T AR S AR A ML A AR I R 4,
T FAR B RS Sl AID it ] DL R i
BNB05 A EN = R G, SEHUA L
i NARR] B R G hHLas N ah 0.
G, KM AR R, BRI ] 2 i 2
SEIRAE ROV (Remote Operated Vehicle) A4A[T)
WKL . WUATIREE . AT T LI NS
B KX fs BERe B RS, A EEUK
TS AAAER N R, 8 b A3 5
AL N SEBR s 5 A TP I s 2 R, RIE
PIRRGT/K NS, R R RE

M=% B R SGAMGE S HE, TR T —8K SR R
e y
TAFTF
T
E - 8_ JUPP D i R4
g THAL BT I
EY R ¥ 7 R
e if
v s VEYI LN
Wt S T ZaE
W e R G
—
, f= ;
Hor B FE e

Bl1 S sAR SR AR A

Fig. 1 Whole framework of hardware-in-the-loop simulation system
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Fig. 2 Logic Diagram of hardware-in-the-loop simulation system
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