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A Study on the Map Building and Traveling Algorithm
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A Study on the Map Building and Traveling Algorithm

for Mobile Robots with Ultrasonic Sensors

Seung-Long Han

Department of Control/ & Instrumentation Engineering,

Graduate School, Aorea Maritime University

ABSTRACT

In order for a mobile robot to move in unknown or uncertain
environment, it must have an environmental information. In collecting
environmental information, the mobile robot can use various sensors.

In case of wusing ultrasonic sensors to collect an environmental
information, it is able to comprise a low-cost environmental recognition
system compared with using other sensors such as vision and laser
range—finder.

This paper proposes a map building algorithm which can collect
environmental information using ultrasonic sensors. And also this paper

suggests a traveling algorithm using environmental information which

_iv_



leads to the map building algorithm and the Ax* algorithm. In order to
accomplish the proposed traveling algorithm, this paper additionally
discusses a position revision algorithm and a path amendment algorithm.

For the purpose of verifying the proposed algorithms, several
simulations and experiments are executed based on a Ul-based
simulation program and a mobile robot physically designed in this paper.

The conclusion is that the proposed algorithm is very effective and is
applicable to mobile robots especially requiring a low-cost environmental

information.
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a9 21 Catias o] &3 AAH ols=Ee oF B

Figure 2.1 The outside configuration of the mobile robot designed using Catia

9 22 Catias o] g3 AAE olF=E Y &

Figure 2.2 The inside configuration of the mobile robot designed using Catia
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Figure 2.3 Actual external configuration of the mobile robot
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Figure 2.4 Actual internal configuration of the mobile robot
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Figure 2.5 Photo sensors arranged on each cotton

a9 26 Tl 129 FAAF FbE wAE 2

Figure 2.6 Photo sensors added on the back side
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Figure 2.7 Ultrasonic sensors
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Figure 2.8 Ultrasonic sensors arranged at 90 degree angle

_11_



1% 29 HE AA
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Figure 3.1 Ultrasonic sensors arranged like the sector shape
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Figure 3.8 The position revision algorithm deciding a rotating angle
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Figure 4.8 Shortest path creation and traveling 1

START END

~ |
3 CLEAN CHARGE
| /¥ SIMULATION L2AIHOE
SCAN
GO STRAIGHT
TURN LEFT
TURN RIGHT
CONNECT DISCONNECT
GO AHEAD | 1 g
[ROTATION ROBOT *-18 ™ B
ROTATION ROBOT 19"
ROTATION ROBOT * 24"
ROTATION ROBOT 115"
ROTATION ROBOT * 90 *
ROTATION ROBOT * 80
ROTATION ROBOT * 90
COMPLETE CLEAN!!
ROTATION ROBOT * 95 *
ROTATION ROBOT *-5 ™
ROTATION ROBOT *-90**
ROTATION ROBOT *-90**
ROTATION ROBOT *-90 B

O¥ 49 HG A= A 2 T 2

-

Figure 4.9 Shortest path creation and traveling 2

_46_



NG, SE N8 AT

|

A* 203F

o|F=RA N
e, 3FR 8 |

A 4

|

IFER 7Y

I

Hostl °IS2R9 |
R A [E

D

ad 410 38 s 4%

Figure 4.10 Flowchart of the traveling algorithm

_47_



e} HA o] T2

5.1 A EY oA

51.1 AEgdolde +4

R

19 3129 Ul

-
L

YA AL

2l Al o

3T

3]

dent webA Ul

st Ul T2 g A 4

]

SRR

s}
o}

3} of] A

29

}4_

o R ol

s

i

jJf

-
1o

=

el

o

Bl

o}
K

Ho

MM = ol

el
_70
4w
THJ

o)
5

)
o

A

3 A

=
5]

7] (Map editer)=

,_.*m_.o

o
e

I
—_
o
<M
o
o

N
B!

—
o

o

¢+

el
oM
TR
TK
Ho

% gofst o

TR

2 YA

Ay A

512 N EdH A A

_48_



WAz A R

al

A

o
A

il

\_._,mo

. 15°E 71+

bt

)

P ZAE Fof

e

o

&+
el

oY
e

X

,_._mo

B

4]

9

A

=
R

off & o]

b

ol

i~
Ho

W o
= =

A "
A 29 51.2¢9 2

°©

7l =i 2" 51104 B oukeh o] 2

[}
g2 A e Moew o %

A

i3

o=

Al

o)
K

Ho

)

ok
o

Mo

ol

FA | 29 51.3% 7o

°©

Jol =g

A

A7 o]

) 34 o]
bA e

)

=i

~
Mo

g o] o] o)1

3} 0]
B I S

o

= /1A

44

ki3

o] &

A A g

5.1.49F o] F7H o=

™

H
=

!

B

ol

SR

19 52004

g =

3

94 &

TR

_49_



a9 511 o] a9 512 ¥g wek 7hEA g

Figure 5.1.1 Start the mobile robot Figure 5.1.2 Search along the wall
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‘Scan 70.384010
(GO STRAIGHT "
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Figure 5.1.3 Complete the closed-loop  Figure 5.1.4 Search an internal space
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Figure 5.1 Simulation 1
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Figure 5.2 Complete the map building
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Figure 5.3 Execution example of the traveling algorithm
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Figure 5.4.1 Start the mobile robot Figure 5.4.2 Search along the wall

¥ 543 #4944 a9 544 W 3 T4

Figure 5.4.3 Complete the closed-loop  Figure 5.4.4 Search an internal space
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Figure 5.4.5 Search an obstacle 1 Figure 5.4.6 Search an obstacle 2
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Figure 5.4.7 Search an obstacle 3 Figure 5.4.8 Search an obstacle 4
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Figure 5.4 Simulation 2
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Figure 5.6 Execution example of the traveling algorithm
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Figure 5.7.1 Start the mobile robot Figure 5.7.2 Recognize an obstacle
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Figure 5.7.3 Move to the wall Figure 5.7.4 Search along the wall
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Figure 5.7.5 Complete the closed-loop  Figure 5.7.6 Search an obstacle 1
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Figure 5.7.7 Search an obstacle 2 Figure 5.7.8 Search an obstacle 3
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Figure 5.7 Simulation 3
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Figure 5.8 Complete the map building
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Figure 5.9 Execution example of the traveling algorithm
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Figure 5.10 The map building procedure in the actual traveling environment
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Figure 5.11 The traveling procedure in the actual traveling environment
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