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Robot construction by combination of non-uniform modules
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Abstract—We present robot construction concept by in-
troducing combination of non-uniform functional robot
modules. It has two merits, the higher availability and re-
liability come from modular system, and the higher
adaptability and wide range of available work come from
problem specific module design. We defined several type
of modules. The control module has two functions. They
are communication with outside of the robot, and sending
commands to other modules and controlling them as a
robot brain. The locomotion module gives a locomotive
function to the robot. The arm module works like arms or
legs of animals. It can mount other modules on the top of
itself. The "other" module includes any other functional
modules, like sensors, actuators, special devices. We built
three different prototype robots as combination of mod-
ules. They have common body and different locomotion,
four omni-wheel drive mechanism, two wheel drive
mechanism, biped walking. In experiments we investi-
gated whether those robots can be controlled by single se-
ries of commands. As a result, we confirmed that each
robot moved correctly by single series of commands.
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Figure 1: Structure of whole robot
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Figure 2: Structure of core module
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Figure 3: Common controller of modules
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Figure 4: Structure of locomotion module
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Figure 5: Structure of
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Figure 6: Structure of kick device module
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Figure 7. Communication process
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Figure 10: Joint model of arm module

P(Px,Py,Pz)

DT —LFY a—)ViX, BEEEEP O Xl A,
Y BHEEAE ., Z SRR O TS 2 DOEENRRE S L
FROVHIED 3 DHNRED, 2O b, AN
TSR OMBSENART 0 | X HhAEAE Y Sl A S L
KA E Y ZEhEELA2ERICL VRO (6],

P= L2 4 P2+ (B = (Lo + L)

4)

ZouRy hT—MIE Y FICERT D BT,
70T, 0037 — LD E PP, 2 L
G)TkRDOHND,

8, = tan'l(%) (5)
D EHRIZ LV kD B,
0, = tan~1 (2Lt 6)

/PXZ+PZZ



-4 FDMES 2 —ILDOEE

ZOME Y 2 —iE, HEMHTOERITAR L, M
Homa 7w ha /)L CTEMET 2, morxfg Lzt
OME Y = —iE, FEATRIRE M L, AT ARE
G AIE T T — 2 EET D, ARFEBRTIE RoboCup /)
Yy = =T THONLBNTWD, v 7 T3,
AEVa—NVEFHLE, I T R, RAEY 22—
ML, B—H, R YL A FoEETE
Va— )L TR EN D, MmAIXE— % O ON/OFF 4y
WCEDR—NVRT 4 T TNA ADFIEE Y L ) A
FaRWEXy 7530 20610 2 BEH Y, F
o TR ZNZHONTIEE Y OERE TTICFEITD
HIWT &S5,

4. EhEEER

FEERTIX, 1L AEEZEE LEBICFR CmaRT
HESHTLGADEEY 2 — VOBEZ R, 2.
BEY 2a— VO T —|ZxET HENEOMR 21T
Do

-1 ER1(BEEZLEE LEOR LS TOENE
FRED)

A7EVa—)b, T—AEVa2—)L, BEETI 2
— IV EMAE DR 3EBEDOY v I —r Ry N AR
L. MU EEETLIZLICky, BhrEVa
— R ThH > THENELZ T 2O EMRGET 5, #
EIZ, Ry arho2fkBEex v 7 EomaE
MR CEET LI LD LTS,

c BITELZ A T ORERR
Figure 11 IZHfTH A 7 ulry hOWNELZ 5”7,

Figure 11: Structure of biped walk type locomotion
module
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Figure 12: Structure of 4-wheel type locomotion
module
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Figure 13: Structure of 2-wheel type locomotion
module
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