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Design and Manufacturing of a Mobile Robot
Se-hoon Oh

KIMM Robotics Lab.

ABSTRACT

The mobile robot may be composed of a robot und
an AGV. In this paper, the dynamics of « robot part,
such as reaction forces or required torques, are
studied with assumption of the AGV in motion.
These forces of a mobile robot are different from
those of an industrial robot. A new robot iy

designed and manufactured for the mobile robot.
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2. Kinematics
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2-2 Robot Kinematics

Xa=(L; cosBy + Ly) cos8; +L3 cos(6; +93 )
Ya=(L1 cosfy + Lz) sin91 +L3 Sil](el +03 )

Za=L,sin6; A1)
4714 At at AGVOl BTt At ${2] 2 o
5] g},

Inverse Kirematics == 23} 7o} Fola Zo|

o}

= in-! Q
62 = sin (Ll }
8. = cosl (Xa2 + YaZ- La? -L%}
3T 2L,

N L,sinBs
0, =tan 1fYa -t ( 2 ]
1= ( an La+L;c0s0;

of7]A] La=L,;cos8; +Ly o]}

03 o= 2719] Zho] FolXIth & “elbow-

down" 3 "elbow-up"9| FEst EA gt ol
EHof AoljFo| oj=Fe] Safshtfef

we}t ZAstd golct

3. Dynamics 3] 4]

o|FEVEL lf.ce_lu].* 1283 2HEZ A
8% s 4o Folshal ek

LAAMET AHFEHEE ol Sl o] TREE

of A-gsHe e e T o WS o83
of AzUEe] Pelt w3y TFELAE 7

Y5 Ye otk 782 & oSBT ARE
MEolr] TS| A0 Y FAL CRo
AX g o= FhsteLt

I



R21 c22

A22

1% 2. Free Body Diagram of a mobile Robot
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Pi : Distance from joint to
gravity center

I :Inertia moment of link i
m; :mass of link i
L; :length of link i
T : Input torque of joint |
my : Mass of AGV.
I. : Inertia moment of AGV
La= L1 COSQQ + L2
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1. Position control

2. Proportional velocity control

3. Traperzoidal Profile control

4. Integral velocity control ( Linear Acceleration )
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