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Abstract MSRDS(Microsoft Robotics Developer Studio), the robot simulation platform
provides the simulation robots and environments enabling to the basic robot programming
without hardware robots. In this paper, we carry the maze escaping problems to compare
and analyze the performance of LRF, bumper, IR, and sonar sensor with the same condition
on MSRDS(Microsoft Robotics Developer Studio) environment. To evaluate the performance
of sensors, we program the simulation environments with same conditions for all sensors.
We could find that the LRF sensor had the highest performance and the bumper sensor
has the lowest performance on the travel time, the number of turning, and the number of
collisions. It was also confirmed that IR sensor and sonar sensor had lower performance
than LRF sensor on the number of turning.
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2.1 MSRDS SPL &3 &
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ol «4#x MSRDS(Microsoft Robotics Developer
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NA B} 4% A
=
MSRDSE 19 29} Zo] 7] 02 Windows &
Windows CE Ag9] FAA “delAl HUl(NET) 2
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VPL(Visual Programming Language)< ©] &3l &-&
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AMe AT 28 FAZAA M 8% 9ES g
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<Fig. 2> Key Functions of MSRDS Architecture
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<Fig. 3> Measuring Range of LRF Sensor
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RotateDegrees(degrees, power): power® degrees 2}
w g g7

SetDrivePower(left, right): ¢1Zu}g o] left o}§ 2
Q2% v right -ﬂr-rq—% A7

Turn(degrees, power): powerz degrees 2% &
3| A

DriveDistance(distance, power): distance®t& power
2 73

Wait n: n 2] 25

Pressed: 3414 €] ¥ @

3. &g
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3.2.1 LRFAlA
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2t
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else

if(r 29 ¥y x| HFAe 7} 1.5mE
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<Fig. 6> Running Method of Robot with LRF
Sensor

1=

while (true)
{
distance = Irfl.Get()
d180 = distancel[355]
d135 = distance[270]
d90 = distance[180]
d0 = distance[1]
if (d180 < 150 || d135 < 300 || d90 < 1000)
{
basel. Turn(-30, 0.2)
SetDrivePower
/TargetName:basel
/LeftWheelPower:0.1
/RightWheelPower:0.1
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2=

EE

else {
if (d180 > 1500) {

basel. Turn(30, 0.2)

basel.GoTo(0.1, 0.3)

SetDrivePower
/TargetName:basel
/LeftWheelPower:0.1
/RightWheelPower:0.1

3.2.2 ¥ AA
M9 (Bumper) AIME FH3 23] £ dads

& ot 2.

<Fig. 7> Running Method of Robot with Bumper

Sensor

0.3mE o] 5 gttt

if(m 2o ¥} 2Ho] FEo] HAs
{
Ao A A 03mE FA 3T}
ecBZOR 9% 3] AT}

Ao A A 0.3m A3}

bmp_pressed = bumperl.Get()

if(bmp_pressed == true){
basel.DriveDistance(0.3, -0.3)
wait 1000
basel.RotateDegrees(-90, 0.2)
wait 1000
basel.SetDrivePower(0.3, 0.3)
wait 1000

bmp_pressed2 = bumperl.Get()

if(bmp_pressed2 == false){
basel RotateDegrees(90, 0.2)
wait 1000
basel.SetDrivePower(0.3, 0.3)
wait 1000
}

)

3.2.3 IRAIA
R A4 258 4% 239

o Aelg 2Asel 79 0 3

&
W3t 230 A7} 05mueh 2t}

AAH AN 0.3mE F &

o8 90% 3]t

o] §JA A 0.3m 7 ghe},

if (2o ¥yt 2x o Ay} 0.5mHt
)

Al
oe%
A7
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<Fig. 8> Running Method of Robot with IR Sensor

e

ir_distancel = irl.Get()

if(ir_distancel <= 0.5){
basel.DriveDistance(0.1,- 0.3)
wait 1000
basel.RotateDegrees(-90, 0.2)
wait 1000
basel.SetDrivePower(0.2, 0.2)
wait 1000
ir_distancel = irl.Get()
if(ir_distancel > 0.5){
basel.RotateDegrees(90, 0.2)
wait 1000
basel.SetDrivePower(0.3, 0.3)
}

3.2.4 SonarAl A

Sonar AlAE Hu AW 120=744 9] AE ZAHE
T 7] Wizl SonardlAE =50 i FHZo|
Zalglon 2iol F3 dugEFe LRFAA S 2
A2 FY3ir},

I~

o o

dugF

/g Ee] A Qe 2io] vz ¥HE o
Zof 731wk,

if(M 2] v 2o H(=A27F 0.15mKE ) 2
Ay 135% Wake] Azl 0.3mAAY A A
Z7F ImXx. v} #Foh)

{

A Rt 308 QX207 I M
z

}

o

dundgdE

else
it e Wy 23 #ZAL} 15muth 2

<Fig. 9> Running Method of Robot with Sonar

Sensor

A=

while (true)

{
distancel= sonarl.Get()
distance2= sonar2.Get()
dl_1 = distancell[240]

dl_2 = distancel[180]
d1_3 = distancel[120]
d2_1 = distance2[240]
d2_2 = distance2[180]
d2_3 = distance2[120]

if (d2_2 < 0150 |] d1_1 <0300 || d1.2 < 1)
{
basel. Turn(-30, 0.2)
basel.Go(0.1, 0.1)
}else |
if (d2_2 > 1.500)
{
basel. Turn(30, 0.2)
basel.GoTo(0.1, 0.3)
basel.Go(0.1, 0.1)
}
}
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<Table 1> Measured Data of Robot with LRF sensor
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4.3.3 IR Al A

<Table 3> Measured Data of Robot with IR sensor

1 2 3 4 5 6 7 8 9 10
T AlZE (2.2) | 13.46 13.42 14.18 13.57 13.51 14.11 14.02 13.47 13.56 14.17
giet Mt sl 193 191 218 201 195 207 203 193 198 210
g E= 3 12 5 10 21 13 14 8 9 8 12
4.3.4 Sonar AA
<Table 4> Measured Data of Robot with Sonar sensor
1 2 3 4 5 6 7 8 9 10
T AR (B.)| 541 5.28 7.10 6.12 7.05 456 541 442 4.00 7.48
gier Mt 2l 175 198 263 179 258 147 209 145 104 258
MofE = sl 3 10 1 1 0 1 2 0 1 10
30 180
160
25
P i, pt O 140
20 120
—— %I] 100 == LRF
% 15 == W g ¥
M =fli==| RF o == T
10 e 1 T 80 IR
i R 40 =i SONEC
= 20
e ; =y
o &
1 2 3 4 5 6 7 8 9 10 i 2 = 4 5 & F 8 5 10
vEns CEE
<Fig. 10> Comparison of Travel Time <Fig.12> Comparison of the number of collision
44 MM 2B Z-2Y A

300

250 A

Ik ] N — | Sonar AIM, Bumper AIME9] 3¢ obelst o] F3
- N | ™5 2o 2k 9 v 2AEe Ssgen
b e | ABACIAS BY A Y A AN JFL WAL

50

7 a 2 0

441 53 &%

LRF AA, IR 414, Sonar AlA¢] Z-9- 24 AlA &0
<Fig.11> Comparison of the number of Turning ANARE 22317 ojdo] W &5z 23 4
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