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Abstract: The path planning problem for active simultaneous localization and mapping (SLAM) in unknown environ-
ment is a very important research subject in robotics. In this paper, we propose a novel method to generate local path for
robotic exploration based on the information entropy map constructed in real time, and our method also designs a direction
selection strategy based on fuzzy evaluation method combined with steering constraint and obstacle avoidance constraint
to guide the robot to track the generated local path and mapping. Compared with the existing methods, the algorithm can
dynamically generate smooth and continuous local exploration path according to the environment, and can guide robot
obstacle avoidance and autonomous map construction. The experimental results show that our method has the shortest
path and the highest environmental coverage, and time consumption for the whole active SLAM process is shorter than the
comparison method.
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entropy edge extraction method)

M B R 0 E SCRTRE B H, € [0, 1], 4558
—MNEET € [0, 1XHE b EREAT AR, FH 0N
e SRR 208 DX AR, 204 QA AR K X AN
RN, AR R 535

Eiﬁﬂﬁ:{ﬂ%ﬁ%ﬂziﬂz, AT
CRRX, H, <T.

FER I RE T, d T AR RS, BlnEoL &k, A
TS RGN, WL SR T B A BE 432k
K H AT /D, I R B bl 2 RIS, R4
R IRAS SO IMXT B2 8] B BE B AE — 5 Ta Fl 2 IR,
LSS FRTRRIN A AT VR A ROUE N, R e R ) LG
FERIT F. BACR M B B AR AT ) P Rl  RAIEA 2L



512

ZRIHAE: TR R R R b s N R R A 3 R 1767

R, AH SRS X IR (AR S AFAE RN B
VAR E S, R RS R R R I
bk FRUBE, A543 2 gt P 55 2 Rt BT A B RBEAN
[, IXFE BARE (S B I B A e &, (HR e i
2 Y 3t P R AN A R B T PR TR
Y. e T RIS RURE, 3050 A Rl BR Y,
75 2 SR A M PR R B, X R (R BRI 4
Ko BUAEA R ] b4 e S e

R IR 85

ENEEE A
A 01 [X 3

ARE
RHX 5,

BT PRI o)

Fig. 1 Division of map area
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Fig. 2 Observed area overlapping degree adjustment method
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Fig. 3 Local exploration of edge selection
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Fig. 4 Detection area transfer method
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Fig. 5 Measurement direction of local information entropy

distribution
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Vi = Fuzzy(Dy_1, Dy, Dyy1), i =2,-++ 5. (8)

%) 1 Bt & (D, =PS)
Table 1 Fuzzy rules for evaluation(D,, =PS)

&2 Bt & (D, =PM)
Table 2 Fuzzy rules for evaluation(D,, =PM)

Dy, +1
Dyp—1
PS PM PB
PS PE PE PE
PM PE PS PM
PB PE PM PB

k) 3 B#IEHh & (D, =PB)
Table 3 Fuzzy rules for evaluation(D,, =PB)

Dy, +1
D n—1
PS PM PB
PS PM PS PM
PM PE PM PB
PB PB PB PS

D n+1
D n—1
PS PM PB
PS PE PE PE
PM PE PE PE
PB PE PE PE

1.0
0.8
0.6
0.4
0.2

0.0
0.0 0.2 0.4 0.6 0.8 1.0

K6 20K DI IR R B SR

Fig. 6 Universe partition and memberships of D
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Fig. 7 Universe partition and memberships of V¢
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Fig. 8 Experiments to create maps in the lab
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Table 4 Detailed comparison of experimental results

SCHR[3]  SCRR[10]  ASCHE
AR /m 25.41 32.13 18.45
YA /rad 0.82 0.80 0.15
PR /min 17 21 6
XS B 5% 56 81 100
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Fig. 9 Comparing the composition trajectory and composition results in the same scene
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