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Intelligent — Module combined Community Transport Robot

. * * * *
Hyeonjae Joung', Jachong Kwon’, Woohyeon Ahn’, Hunseok Lee’ and Baeksuk Chu'’
* Department of Mechanical System Engineering, Kumoh National Institute of Technology

(Received January 1, 2013 ; Revised January 2, 2013 ; Accepted January 3, 2013)

Key Words: Transprt Robot(57% Z %), Serial and Parallel Connection(%]* & Z3}), Electromagnet(d A}4]),
Swarm(7* %), Mecanum Wheel(™|7}'d &), Omni-directional Mobility(Z1 & o]-54d)

2 Ay A% Asd w4 olF 22 & Ao W43 Av)e] weh 2Re ARl w
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Abstract: Module combined community transport robot, which can be combined in a wide range of shape and
size, is a robot that can transport objects which is unsuitable to be carried by a single vehicle. Flatten all
parts of the body except the combining parts. The joints are designed in a cone shape and fixed by using
electromagnet. The value of angular velocity of each actuator was determined by the ratio of distance from
the center of rotation to each wheel. The mecanumwheel was used to adjust parallels and serial alignment
between bodies using laser sensors.
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Fig. 2 Combining Part
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Fig. 4 Before and After Redesign

(a) Before Redesign (b) After Redesign
Fig. 5 Visible Improvement
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Fig. 6 Assembled Body Using Looseproof Nut
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Table 1 Average Distance Value according to color

easured Distance(mm)
White Black
Actual Distance(mm)

25 57.72 46.2
50 77.28 81.08
75 101.62 116.56
100 128.5 139.83
125 156.68 153.42
150 182.24 154.8
175 202.32 158.88
200 224.01 159.27
225 242.9 157.73
250 261.09 156.18
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(a) Normal wheel (b) Mecanum wheel
Fig. 9 Comparison between Normal wheel and the Mecanum wheel
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(a) Forward Motion (b) Lateral Motion (c) Diagonal Motion (d) Rotational Motion
Fig. 10 Robot Motion according to Direction of the Wheels'”

o, 1 1 1 1 ||

o =R 1 a4 1 2 m
L o| f 1 1 11 ||

LAl L+l L+l L+l | L

@, 1 1 (1, +1)

@| 101 -1 L+ r]

o | R[1 -1 —~(,+1)| |

@, 1 1 1, +1, - ()

34 28 AelolMel Must 7
O A A 2RO AWE TES A @ ot 29, D9 dAuges £xoty 489
7} weje] S B AHE el 2% FAAA HEAATH Ak Fig 12€ o] F HAFE Bg

Fig. 12 Linear Motion 2 <1 Configuration

3.5 2% MEfolM 3™ Al 2 3|8 2hek

23o] Aty 3] W3 M RESo] ue A wers AR b st} o
olste] A7l AEE WEZE HdA ApsFo
2X1 HHOEﬂoﬂj‘i E'_Ei‘A pq@ﬂg—’ég:% E-Oq%\:]' q_%jq_ Z,:}
Wwaks AAsih

to
rN
i
= -



3.6 28 HEfollM 3™ Al REQ KT FT|

bt A% el 3 FEskrl 8 v E e A5 e ¥E Aeilv A vk 3d S4
o 2HEH "ol A HRE ZtEE H[E AASIGITE Table 2= 2] 714 oA 9] RE b ZH& %
HE Bzl oS 50 2x2 vl A 1, iy iyl =w t wy:wytw, o FEHE @k b
I g2 o r BE A Aol Wd RHe &R vE AT Figo 142 A% 4ol whet

A FAozRH nAAA Agrt e 245S agoz geid Zelth

Table 2 Distance Ratio in Various Configuration

Configuration Distance Ratio
1x2 1:0.32
2 %1 1:045
2 X2 1:0.82:0.59:0.14
1x4 1 :064:052:028
4 %1 1:0.61 : 048 : 0.16
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Fig. 14 Distance Ratio in Various Configuration
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Fig. 17 Parallel Docking Process
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Fig. 18 Parallelizing Process

B AL vhd RS F WA A9 Fig 199 o] AFA 2R #HolA AMR A0 FAYS
AAgT A SAEE AY el z)olA e+ htaytwtHE A3 S7EHA HW AFA F

o whrE SEobybA MAstel 2R e YU wRAL



(a) Serial Process (b) Parallel Process

Fig. 19 Line Up Process

) ol% SEE AL

= O

T Emolth FUF 2ANA 2ol AP ALE oFshed 2
} @ 2 e e o) e

5 5}
71477} olE s ot extE HA2sE] g5l RS BAR 2ANA 53 WG

PAahe olFRRe HER ARARh

Jot Lo

(b) Parallel Process
Fig. 20 Docking Process

(a) Serial Process



Velocity Test of Robot(Forward)
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Time(s)
(a) Forward Velocity Test of Robot
Velocity Test of Robot(Right)
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(b) Right Velocity Test of Robot
Fig. 21 Result of Speed Experiment
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