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Online fast path-planning
based on regionalized spatial knowledge model
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Abstract: Human beings use the regionalized spatial knowledge and adopt the "fine-to-coarse” way-finding strategy in
the process of navigation. Inspired by this, we put forward a regionalized spatial knowledge model. In this model, small
scale regions are grouped together to form the bigger regions at the next hierarchy level which leads to a hierarchical spatial
representation structure. Based on the spatial knowledge model, we develop a kind of online route-planning algorithm FTC—
A*(fine-to-coarse A*) which can take different planning strategies according to the distance of environmental information.
In the area where the robot stays, a fine route-planning will be conducted while for the distant space a coarse planning
will be done. Taking advantage of regionalization feature of environment description, this strategy can shrink the search
space; thus, remarkably reducing the planning time and the memory loading as well as lowering the motion response lags of
the robot. The algorithm FTC—A* can be applied to occasions with huge number of environments or target-points change
frequently Through the simulation experiment on MobileSim platform and the contrastive analysis of algorithms A* and
HA*, we find the proposed method is feasible and effective.
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Fig. 1 Regionalized hierarchical representation of space environments
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A7 Al & LR, FTC=A* BF R IS a) £ . 51
WIFEER3 U0 H IR M A fid A INF, A T4 ) 1R I [) 22
AL FEFTC-A*I10%. WAFI) S & IR1S TR
T B, AERS I FTC-A* L N AE A A
BEM 2 —AR], JAE 127010 R, /N TA*H
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Table 1 The comparison of algorithm performance so0r IfA* “
ENibpE R CE ERGTE (LAY A*  HA* FTC-A* 2 40f -—FTC-A" i
~
=
Start V\]ﬁ‘ljjﬂﬂ‘/nodes 657 348 129 Z 300t i
FRIER/ms 536 2.93 1.34 =
B 200 7
WA S FH/modes 895 339 95 -
MR El/ms - 7.35  1.87 0.58 100 e |
Py gj&?ﬂﬁ%ﬁwes fzsg 127631 0958 10002500 5000 7500 10000 12500 15000
N ms . . R
TRHE
AR km 3292 3292 33.21 )
Bl 10 BRI Rl
N v | Fig. 10 The comparison analysis of planning time
5.3.3 KRB IR BT R B S IL Pk fE HGR O

(The comparison analysis of algorithm per-
formance in the case of large-scale environ-
ments)

WA IAEE A7 BV BB H K, FETFTC
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AL AL Start 3 e 2% H AR E Goals U #4211
XL, HAR2 AT, 3PP SIRAETRAN A5 s A
IR LRI AR KA ZE AR, R, L9 5
10 55 3 2 07 G, 75 W A7 v A 5 mig B 4 B U5 T
FTC-A*B) RIRAL T A* HA*RL. R il a2 Wi Bk
A&, FTC-A*Z A T- A=k, ] W1 75 1) 70 AW AR A
10000 1% . R, FTC-A* [y Ji X1l i 7] 24 11.51 ms,
A= S HA* [y KL 1N 7] 12 1)248.00 msF194.87 ms,
73 FTC-A*[¥) 21.54 {5 F1 8.24 {5 FTC-A*{E %
FRILACHIRE I T, AE A A b AR IS T 5 i g 4
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Fig. 9 The comparison analysis of memory usage
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Table 2 The comparison of algorithm performance
under a variety of problem size

v SRS PERETRPR A* HA*  FTC-A*

WAF G H/modes 725 397 129
1000 FERII 1] /ms 5.31 3.57 1.57
BAF K km 3292 3292 33.21

WAZd f/Mmodes 1729 937 296
2500 FLI st 8] /ms 20.20 9.09 3.58
AR km 3237 3237 32.95

WAZ A F/modes 3458 1857 585
5000 KRR [5] /ms 7243  28.84 6.4
BAR K E km 32.54 3255 32.94

WAE G H/modes 5147 2749 870
7500 BRI E/ms  149.81  56.86 7.62
BAR K /km 3246 3246 32.94

WAF T H/modes 6840 3656 1153

10000 WERINA]/ms  248.00  94.87 11.51
BAR K km 3251 3251 32.96

WAEd F/modes 8419 4487 1445

125000 HRINAl/ms  389.16  124.99 18.62
A K km 3246 3246 32.80

WAE G H/modes 10089 5347 1735

150000 HRIWHE/ms — 525.14  162.46  25.10

BAR K km 3254 3254 33.05

6 %5 (Conclusions)
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H AR I EEORS BRL R AT, 120U R0 ik 0 L ]
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