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Soft Actor-Critic, CSAC) K H: FH F 2 #14L 1 G
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_state”) .rospy.ServiceProxy ( “gazebo/set_model_state”,

LhRHT , 45 AR AL T 25T SAC SEMLas N AT RS

MA Lixin, et al.Robot navigation system based on SAC with security barrier mechanism.

SetModelState ) , 5 H 2 71 41 3¢ (¥ rospy. wait _ for _
message (" /odom" , Odometry ) , 5 %A B AH O
rospy. Publisher( //cmd_vel”, Twist, queue_size=5) , 5
T IAAH K HY rospy. wait_for_message (" /scan" , Laser-
Scan , timeout = 10) , 4545,

2 RHigit

2.1 RE=0ME

A R B s A AR T R 15 Bk i UL
A NHPRZS (B 1) A7 BACH R FAA DT 0T .

1) H ik fE b3

PLas AR IR L2 5 /s BB ZRAE 360° 1Y
I8 5) A3t 120 2584k, RIVRE <1 T 4% S 2 Z Ta) 1Y
FEN 3°. 5381, g TS0 RSO ER 8 BT
S e rh AL R, A b R AU I T A A T
T e B IR 7E Gazebo " & S5 £k A 1% 2 N
K2 fi.

o T IR By 5E ¥ 360° 1Y F AR B AL A
JESF- 2150153 R 3 A DI, BIREAS DX £ S 1200,
FAR 53 D5 a0 ] 3 B 4 120 2 7R a5 HdE — ik
I B G B AR BV XA 40 A5 44
LS R KE (d,,i =1,2,3), BT
JOSLEp

d, d <15,

di label — ( 2)
: 1.5, d =1.5

E1 Ml ARG ot T B R R R

Wk T H 5 f 3 B A ) I R B 5 B RS s AL AR
[l 360°TCAE A 1Y 120 4k afg ¥ {5 2., I b ik # i
IR 3 ARSI B, 5 SCHR[8-9] il it 10 4k
TN E BRI S ) {5 B L, BE T A Akt 3R /R AL
NG PSR L R

odom L1

laser_scanfiik :|

K1 REE X
Fig. 1  Definition of state

2) HEEHE B AL EE

Bl A A T3 T[] S 75 i 125 2 S A e A Ak
SR SR A B o 0 o FLRE TR BUML R N 2 i L
B RATR T ), A A LS s B AR EIHLEE A
FIRATA 0° < @ < 180°. 15 BALFR AL WA 4 FT7R.



H 2R 24 P LR IARIZEIR) 2023,15(2) :201-209

Journal of Nanjing University of Information Science & Technology ( Natural Science Edition) ,2023,15(2) :201-209

K2 OGRS T
Fig. 2 Radiation emitted by lidar

“a bt
T / b
291 rad Z5-1 rad
% laser_scan
Ji X452 X583
&3 F IR X R 5

Fig. 3 Radar ray area division

FIF AL S (9 G AR BRTHE B, 8 XHLER A
IR 2 8] Ny

S =1 (qo,dl,lahel’dZ,Iabel’d3,lahel> 1 0° < ¢ < 180°,
dijpa < 1.51. (3)

| odomBE | |—| PIOCH || flirfi

l Il fangle
| BLER AR | BLER N S AR it

K4 HRHE AR

Fig. 4  Processing of odometer information

2.2 FHEZE

KT BEAR DR 1 52 24 | AR SCHLA N 45k
YIRT 0, B R AL N AT 22 5% DL A 5% 0 1%
W AR, BRSO K/ NE B SR 1 iR %
JE B R B R 3% SRR 2 T Be o S 3R & A il
B PE B IS ZE SV EPRA T[] (BPBLES AN B0 2 3
YEF82 TG A T2 I E BT ) 2 KA mT BB HS InAIL 2%
N$E d R B BE 3, X B SRS s A g PRA T e

203

Khe=0.2 s. Kk, 1525 1EZ ] .
Vai(v,w,t) 0<0<0.22, -2<w<2}. (4

®1 METHRE
Table 1  Setting of action space
LHUE o/ (m/s) FAHLE w/ (rad/s)
R/ME 0 -2
SO 0.22 2
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Fig. 5 Principle of security barrier mechanism
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Table 4 Model test and result comparison 1

IR 78075 AL A A EIRE e R IR EL R MR EL R %

) SAC 98 2 98

1 IR (3,3) (6,7) 100
SAC+2 4 BRI 100 0 100
) SAC 42 8 84

2 IgHEE (3,3) (9,4) 50
SAC+2 4Bt FEAIL il 46 4 92
SAC 50 0 100

3 YIHmEE (2,4) (6,3) 50
SAC+2 4Bt FEAL il 50 0 100
SAC 3 47 67

4 BB (0,0) (5,6) 50

SAC+Z 45t FEHLH 50 0 100




H 2R 24 PR AR 2023, 15(2) :201-209

Journal of Nanjing University of Information Science & Technology ( Natural Science Edition) ,2023,15(2) :201-209 207
BLERSRA B S PR 85 ABATS O T T8 %2 42 e B AL 1) 1400 - — SACHE AL

RS, R 24 B AL TR 42 = S0 3 5 1200 TsAC

T EA AR, 1000 -

I 17 JBOR B XTI ORF AR ool M\r
RULE MR A RSO A SAC+ R TR 2 o0] v
BUBESS 112 B2 SEALR S 50 THALI &2 w0l /
RFREENLER N T Pkt S A A, R TSR 200 |-

R B P 2 s R R AR AL T X SR S ok, . . . . .
B R TEE. 0 10 zoﬁlﬁéﬁz 30 40 50

K13 I 2. AR XS T
Fig. 13 Test2;comparison of path length

11300 — SAC+ERIRHLE — SAC
1200
1100
1000
& 00t
R
800 |-
700
600
500 C 1 1 1 1 1 1
0 10 20 30 40 50
. — ISR
11 FrpIE S 4
. . P14 3 AR BEXT T
Fig. 11 New environment
Fig. 14  Test3:comparison of path length
600 -
1400 b — SAC+ZE4FREEHLH
— SAC
500 1200
400 1000
R 00l i 800 |
600
200 +
— SAC+ SRR L
—SAC 400
100 1 1 1 1 1 1 200 -
0 20 40 60 80 100 L L L L L L
1% 0 10 20 30 40 50
& A 1 AR X L e
12 W 1 AR KX .
. o 1S I 4. B I BER L
Fig. 12 Testl ; comparison of path length
Fig. 15 Test4:comparison of path length
x5 HEMRARERILE 2
Table 5 Model test and result comparison 2 5 Zﬁﬁé
s A ammas gm LS T ARICAE Gazebo3D fij LV B 15 T 2T %2 4
— T R SAC SR AR AP A 1 A R 2
(3,3)(5.6) 50 S A A B 4250 o LY SIS ST T i 4

BEAIL R o AL e A AR 2 2R 05 i 4 A . 15



208

K16 SR

Fig. 16 Dynamic environment
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Abstract An autonomous navigation system was proposed based on Soft Actor-Critic under the security barrier
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mechanism to improve the intelligence and security of mobile robot autonomous navigation system.The return func-
tion was designed based on distance between the robot and the nearest obstacle,the distance from the target point,
and the yaw angle.On the Gazebo simulation platform,a mobile robot with lidar and its surrounding environment
were built. Experiments showed that the security barrier mechanism reduced the probability of collision with
obstacles to a certain extent,improved the success rate of navigation ,and made the SAC-based mobile robot autono-
mous navigation system have high generalization ability. The system still had the ability of autonomous navigation
when changing the origin and destination or even changing the environment from static to dynamic.
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