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Cognition—based Navigational Planning for Mobile Robots
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Abstract

In this paper, we propose a cognition-based navigational algorithm for mobile robots in dynamic environments. The
proposed algorithm consists of two main stages: (i) the fuzzy logic-based perception stage that constructs knowledge
from the sensory data for subsequent usage in reasoning, and (ii) the planning stage that identifies the path between
a starting and a goal position within its environment on the basis of the knowledge base on the environment and
information from the perception stage. A mobile robot reasons places and moves to goal using ambiguous information
and ambiguous knowledge through ’perception’ and ‘planning’. We provide computer simulation results for a mobile
robot in order to show the validity of the proposed algorithm.
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Table 1. Linguistic map
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A | green |medium| - | - C/MC/MIB/F| - | - | -
B | green | medium [A/FIC/FC/M - | - | - | - | -
CyellowmedjumA~—~~—§//l\I\:I[f

N: near, M: medium, F: far
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Fig. 4. (a)Sensing boundaries of a robot (b)Symbols for
each direction
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Table 3. Results of fuzzy reasoning from data form

= . HA| A4k 74 A A}
AT Color, /\ Height, N\Color, /\ Height, =
RA-C 03706 "03"06 0.3
RA-B 037060706 0.3
RB-A 03706 07" 06 0.3
RB-C 03706 03" 06 0.3
RC-B 07" 06 07" 06 0.6
RC-A 07706 °07 " 06 0.6

ﬂ(xl , xz)

= min (p(x,), £(x,)) (4)

= min (£ coer (1), 22 Height(xl)’ £ coto{X2), £t Height(xZ))

w(C,A)

= min (x(C), #(A))

= min (g Co,g,(C), M Height( O, n Color (A), Height (A)

= min(0.7, 0.6, 0.7, 0.6) (5)
= 0.6
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Fig. 12. Virtual environment for simulation
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Table 4. Linguistic map of virtual environment
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Table 5. Data processing for recognition of place

yellow

medium | - | -

D/M

D/M

BN - | - |-

yellow
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A/NID/M
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C/N

O [ It 2 o

green

short

B/NID/N

D/N

E/N

C/N

w

green

long

G/N
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E/N

C/N
B/M
A/M

green

M

C/N

yellow

E/M

D/M

D/M
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H/N

D/N

D/N

orll (93150 o]

G/N| - | - | - [F/ND/MD/M D/M|
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Fig. 13. Places storing new data forms
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9 Data form AAFE | 224 E
A [color, height, direction] A7} Az}

1 | [1755,FT] A A—D—G
2 | [2006,FRI[1755,LT] B-A [A—D—G
3 | [50,9FTI1[200,6,BRI[175,5BL] D-B-A D—G

4 | [200,6,RT1[509,BL] H-D D—G

5 | [75,3,FT][200,6,FRI[50,9,BK] G-H-D G

6 | [200,6,FRI[75,3,BL] H-G G

7 | [75,3BL] G G

8 | [25,7FTI[753,BL] E-C |E—=D—G
9 | [50,9,FTI1[25,7RTI[75,3.BL] D-E-C D—G
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AE 7HA ZolES DE At vhA] I FelE FHE
Aok =3 4x -l M [200, 619 4L 7H2] Gl E
< FRFNEU GE AT F 2 FelE FHE A
AR [175, 51 & A, (200, 612 FolE Co £A4o]
n2 2R Ado] AXIHANSES & & UMtk e 7
Aol A 8-l A 44 [25, 719] FolEo] EY
£ FA3aL B2E E-D-GE #HGY 0 4 B
o4¥ 2345 Yehdo

E 6 2 ARNY HlE Fr
Table 6. Candidates of each place

14 1 2 3 4
A A-B | D-H-F| A-D
HAFE| B B-A | D-B-A| B-D
At C F-H F-D
D H-F H-D
5 6 7 8 9
GB-D | B-C C E-C | D-E-C
G-HD| HG G

a8 14, Boj4dd A3
Fig. 14. Simulation result
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