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Sensor Based Parallel Processing Manipulation System : TAKUMI

Kosei Kitagaki*!, Takashi Suehiro*?, Tsukasa Ogasawara*' and Yun-Hul Liu*?

This paper presents a novel parallel processing manipulation system, developed to provide extensibility and
capability of real-time response. The system has been organized based on multi-agent using many transputers. The
advantages of the system are 1)capability to integrate manipulator controls from higher intelligent levels through
lower servoing levels in which real-time response is strongly desired, and 2) flexibility to accumulate various methods
and to utilize them any time without bad effects to the system. First, in this paper, an important issue to be considered
for system design is introduced as a result of a classification of data processing from sensors to actuators. Next, guides
to design the system are presented based on the issue. Third, system hardware and software are described in detail.

Finally, a prototype system for direct drive manipulator, ETA 35, is shown.

The effectiveness of the system is

demonstrated with two extended systems for different studies of adaptive control and pseudo contact position

monitoring, developed with low cost.
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Table 2 Specifications of a developed fast transfer 10003 :
rate board :
CPU Yy A/ -
100 H L
Transputer T 805-30 [MHz] (x2) E ' =
Memory 1 [Mbytes/CPU] / AR
Interface (high-speed data transfer) = .-..‘.' ; /A/ ~ // - O
Number of channel 8 [ch parallel] (x2) E 10 H 3 (T)
Total memory 4 [Kbytes/ch] = -—-L-AA-‘-‘-“’“A A E ;
Transfer memory 4 [Kbytes/ch] (MAX)* 1 :Pp:/# (T~T)>(T)>(D
Transfer speed 10 [Mbytes/s] :
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*32/64/128/256/512/1[K1/2[K]/4[Kbytes]. The si- o 24 100 1000 connection
multaneousness of each 32[bytes] can be guaran- transfer data (bytes) for

teed.
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Fig.4 Transfer bytes v.s. time

comparison
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Fig.7 Hops for transfer v.s. time
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Fig.9 Hardware system configuration

Fig. 10 Controller (left: Ethernet interface with a monitor,

center : rack including transputers, right : servo driver)
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