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Design of Robot System based on
Functionally Distributed Control Architecture

O 000 (00) 0000 (@o)

Tetsuya Taira, Keio University. Hiyoshi 3-14-1, Kouhoku-ku, Yokohama, Kanagawa
Nobuyuki Yamasaki, Keio University. Hiyoshi 3-14-1, Kouhoku-ku, Yokohama, Kanagawa

This paper explains the design of a two-armed upper-body humanoid robot’s hardware system based
on the Functionally Distributed Control Architecture. This architecture realizes real-time control of
each function and integrates several functions into a robot system. The robot system based on this
architecture is designed as a parallel/distributed computer, in which each module with an exclusive
PU(Processing Unit) and I/O peripherals executes functionally distributed coarse granularity tasks
in real-time, cooperating with each other. A prototype robot system 'RAITA’ is developed as a
testbed for humanoid robot based this architecture and a platform for the research on the motion
planning and functions. "RAITA’ consists of Main module, Vision module, Communication module,
Wheel module, Right-arm module, and Left-arm module. It is about 982 [mm] in height and has
two 1-DOF wheels, two 6-DOF arms, and a 2-DOF head.

Key Words: Robot System Architecture, Distributed Real-Time Systems, Parallel/Distributed Con-

trol

1 00

gobboootoboooboooooobo,obboooo,
gboooooobo,0obboooooo,boooobooboboon
uboboooooooobo.boo,boo0booobooooooon
gbooboboobobobgo,oboooboboobboo
oo0o0o0ooo joo0o0o0ooooooooooo
gboboooooooobooooooboo.oo,o0o0o000
gboooooboobboooobobooobobooob,boo
gboobooboobobobboooobooo,oboboon
goooooooooobobocoobooooboo. oooobo
g,0booobgoboboboobooooboboobobooon
oooooOooooooooooooo (2.

doboooob,obooo0ooooooooboooboooo
gobooobobobo,bbbooboooboooboboboon
gboboobobooboboobobobooboobo,booon
gooooooooooboobooboooooOoobOobooo, o0
gboboobobobooooooooboboooboobobo
OOO'RAITA’ODOO00OOCOOO0OOOOODODOOCODOOO.

gooo,oo0z20000000000000CC00.00 3
goboobooboooboooboobobobbooobooobog.
4000000000000 OOODOOODOOOOCODOOOO
goboooooocoooboocooboog,sbbooooan.

2 Oooogoon

ooobooboooooooooboobobooooobooboo
gooo,b0b0oooobooooboboobooboobooobooo
gbooooooo,1oooooobooobooooooooo.
gd,boboooooboobooooooo,oobooooooooo
gobooooooooobooo,0boobooboooooo
gobooooooooo.bobboooboobobooooooo
ooooboooboooooboooo,oooocobooooon
gopooooooo.

000000 [No.04-4)000000000ODOUOOOOOD40D00O0ODO

21 0ODOO0OOOO4d

0000000000000000000000000
00000000000 0000000000 ASIMO[3],
HERMES[4] 00 0000000000000000000
00000000, 7[5, ROBOVIE[6]000 1000000
0000000000000000000000000000
2000000000. 00000000000000000
0,0000000000000.000000,000000
00000000000000000000 /0000000
0000000000000,00000000,00,000
0000000000000000000000000. 00
000000,000000000000000000000
0000000,000,00000000000000000
ooooooooooo.

22 00O0OOOOO

0000000000000,0000000000000
0000,0000000000000000000,0000
0000000000000000000000000. 00
0000000000000000000000000000
0. 0000000000000000 ROBITA[7], 00 [§]
0,00000000000000000,000000000
0000000000000, 00000000000000
0D0O00.000000,0000000000000000
0D,00000000000000000000000000
000,000000000000000000000000
00000,00000000000000000.

00,00000000000000, RT-LinuxO0000O,
0D0000000000000000000,0000000
0000000000000000000000000000
0D000000000.00000000000000, 00
0D000000000000000000000000000
000000000000,000000000000000
oooo.

2004.6.18020 0000

1P1-L1-10(1)



23 ODO00bDbOOoOoOoboboobOoOD

oooooooooOooooooooo,2100000,0
ooooo0oooooo0o0,0ooooooooooooo
ggbodo,dboboobbooobbooobboooobo,
o0o0ooOoooooooO0o0oOoOoOooooooO,0ooooo
O00o0000o0ooo0o0o0oooooooooooon
gogooooboobbbooboboob. bbo,boooo
00000,00000000000000O0Ooooooog
o0,0000000000000000o0ooooooooo
ggbooobo,bobbobuooobobbobooobobo
oooooooOoo.0ooooooooooooooooo
oooo0oo0o0oooo,000000oooo0ooooog
ggoooooboo.bo,bboo,ggbbbooo,oon
O00o0oooOo0oooooooooo.

gooooobo0obooobooboobobog,220000
g, bbb obbouoobooobboboon 1o
O00000o0ooo0ooooooooo0,000ooooo
goodobooboboboboboooo. bbo,0oobooboo
ooooooooo0o,00ooooo0oo,ooooooo
ooo0,000000000000000000000OO0O
ogd.

oo0o0,0000000oo0ooOoooooooooooo
00000 /0000000000000 OD000UoO0OOO
gogo,bbooobobobouobobooobbobboboooboon
oooooo0.oo0oo,0oo00ooooooo,ogoono
gooobooobobobobobooobobuobooboooboboo
gg,bo0odbbboboooobbobobbooobon
000000000 PUO Processing Unit0O0 0000, 00
gogooooboobobbobobbobobboooboooo
ggoboobooooobboobbobooobbobnoo.

3 duoooboboooad

gobo,2000000c000obooooooobo,oo0o0oon
goooooooboooDOooOoD. FigurelODOOOOO
goooooooa.

Application Layer

Integrating Layer Main module

Network Layer

3|NpoW UOBIA

Control Layer

-
= 2
g :
Q 3
E! 8
o =2
3 §
o
g 2
® =
@

9INPOLL L0 IUNWLIOD '_
aInpow 0U00 Wy-UBRY E

Device manager
Layer

!

Actuators, Sensor information, Human, etc j

Global control loop ~ ===sssseseeeees Cooperative control loop

:) Functionally distributed module

Figure 1: Architecture Overview
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Figure 2: Robot System "RAITA”
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