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Research on improved A" -DWA fusion navigation algorithm in
dense obstacle environment

Yang Guoliang Li Zhiteng Weng Dali

(School of Electrical Engineering and Automation, Jiangxi University of Science and Technology,Ganzhou 341400, China)

Abstract: Targeting the mobility assistance needs of people with walking difficulties in environments dense with
obstacles like museums and exhibition halls, this study proposes an autonomous navigation path planning method. The
method combines a global A" algorithm with a local dynamic window approach DWA. First, an improved A’
algorithm designs an optimized heuristic function and a path smoothing strategy. This improved algorithm generates
the global optimal path. Second, the study employs an adaptive weighting DWA algorithm to handle dynamic
environments. This DWA variant adds a global path evaluation function and a braking distance evaluation function to
the original DWA. These additions significantly enhance safety and motion continuity within complex, narrow
passages. To verify effectiveness, the study constructs a test platform simulating a museum environment in a
laboratory setting. Evaluation utilizes metrics including trajectory smoothness, collision rate and number of traversed
nodes. Experimental results demonstrate that compared to traditional A* and original DWA algorithms. this method
achieves global path optimality. It also increases the dynamic obstacle avoidance success rate. Furthermore, the
method reduces trajectory jitter amplitude. This approach provides reliable technical support for the safe movement of
special groups in constrained indoor environments.

Keywords: dense obstacle environments; path planning; A™ algorithm;local dynamic window approach;safe navigation
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Fig. 3 Schematic diagram of key node extraction(without

safety threshold)
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Table 2 Mechanical characteristics parameters of mobile robots
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Table 4 DWA evaluation function parameters
TR V0 BRI EEEHREE  RREEER MEBEEER B T
B o W B WE Y R AL 0 BRI < Wk
1.5 1.5 0.1~0.45 0.5/1.5 1.0 0.5

DEEUE AT S DWA S 58 k07 T 45 1

SR TSR N P AN T 4R R A R AR O
9 Pk BE L AR SCAE PG R L R 35 R T 4 B aE AT TR RS
B, B9 MR R A B ILAEY = — 1R 8T

B A RN LA 0. 1 s O SR R YT T A Y A0 i
Bl o w7 LU UG BIA TR B = A R AR O HE T AR
G BN O L A R SR R AR T N R 4 R 2 B
129t oy B A Jm il de /N (E AT S BRI A 25O 5 A )R A

R EL BRI 2 RS FH A, I R Rk TR Z B K.

30 30

xll.l.ll.l lll ‘I lll ‘I
é_”_ + EEEZO +
N o N
| — 'm ——
I-S 10 30 : 5 10 15 20 25 30

xﬂﬁﬁ/m xBE B /m

(a) JRUR A S 0k BR AR AR (5t —)
(a) Original fusion algorithm path planning
(Scenario one)

VBB /m
—asvomsec SRR A e

S 5 6 8 SRS
xPEES/m

(o) ACBULR A H A FHBEY A FR—)
(c) All sub-target nodes of the fusion algorithm
improved in this paper (Scenario one)

B9 Hr—
Fig. 9

BEXF L3R )AL, A SCHR A JR LA R A 4 R A

JR AR LA 3

Local planning process and algorithm comparison in scenario one

(b) A SCHHE Rl S 0k B AR AR (B3 —)
(b) Path planning with the improved fusion
algorithm in this study (Scenario one)

— REMBEME

1.6

14| /

:ﬁif / \ A

0 50 100 150 200 250 300 350
BT RS-
(d) DLEs NS A BB a3t —)

(d) Robot posture angle curve a (Scenario one)

255 5 L B 1 % e

VAT pR K5 T I O R KR O AR R ML i AR R Bl A

+ 105 -



49 & o Foa F #H K
PO PLIL T A R LRI B T AR iz P AES R — 585 b BN A 874 A 4 kAT
I R R A AL RE AR R 2 R RIS 5 B e sErESE . N TR LA, sh A WY # BN 0.3 m/s.

AT O A9 A 1) RS JRE S R I B2 T D il A o ) i R
RO HEERAE, FoM S T Rt HE Yy —
255 AR P 9 Ca) JEURR T ¥ o Wit B0 ik 2B Y JR) o B A
WAEIT A R 2 5 AR L B AR R IR SN o BT HL A OB OT T 3
R R /ME Y 16 I X 88, s 3 45 i (i 9 (d)
B

FAE 0.35 m. AEY 5 — PR TR E T 46 I R
737 5t A W5 40 s PR . ey ¥4 A0 Ja) A ke e o o fk
BUIE 5 Bl 2 R R ) 4 R S N ) AT OR w5 DR R
TS Al FE XS BT 5 A 8 g i ), A5 SRR
AR S0 e R TR R A 8RGO SR T B8 2l R AR ) L AE B A
Yy s AR R B AR 9 F 1S T AT R R TR R R 3R

B9 A 10 Bk vk 7E s A B N 0938 B M, AR SC it Bih g ek,
1.8
N —— RBEMAEHE
H 1.6 ,
_I
j+ E12 / \ /
/J/ - g 1.0+ //\ / \ :/
/7 5 [ ‘ \\ /
-/ L . 08 f \ / o
. . L 0.4 AN " " . . . )
20 25 30 0 100 200 300 400 500 600 700 800
*PEB/m I RS k(-)

(a) AR St A SE VA S B RS Y (=

(a) The improved fusion algorithm proposed in this paper

bypasses dynamic obstacles (Scenario two)

VR /m

%
z
g

)

(b) BLEE A 275 0 5 Hh e (B )
(b) Robot posture angle curve b (Scenario tvo)

*PEE/m
(c) HIHA+DWARB(Z R D)
(c) Original A* + DWA algorithm
(Scenario two)

!

N5 00 29O EI P IR
xEEE/m

(d) ACO+DWA(Z 5t =)
(d) ACO+DWA (Scenario two)

AR LU RN U S AN
xFEE/m
(e) JpstDWA( R )
(e) JpstDWA(Scenario two)

SHRTALE (6.4)

AR

)
§

ETSIZETINAS KAV S SRR TIRERTSS
xPEES/m

(8) RRT+APF(3 %t =)
(g) RRT+APF(Scenario two)

§
£ £ é
& £
2 § 2 3
i %
3 |
AR R R A N R AR S Ry SRS %
xBEES/m
() A*+APF(3g 5t )
(f) A¥*+APF (Scenariotwo)
10 5t Z R dRH R K % S vk e 1) X L
Fig. 10

TN 0 S, 5 9B B VE OB 1A I
B SE640 7 B 5 o )52 90 KO 5 A A i
O B8P LR 4 S 8800 T DO 0 2
s 3 —FLGe PR T ) 50 B B R 0 7 0

+ 106 -

Partial planning process for scenario two and lateral comparison of various algorithms
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Fig. 14 Real vehicle navigation results using the improved

fusion algorithm in this study
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