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ASPIRE: Function-Classified Parallel Computer Architecture

for Personal Robots

AN E
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Nowadays, intelligent autonomous mobile robots are widely used as testbeds for the study
of Al Yet, there is still no autonomous robot in practical use which can operate satisfactorily
in non-artificial and unknown environment. In this paper, we propose and design a novel
architecture for personal robots, ASPIRE (ASynchronous, Parallel, Interrupt-based and RE-
sponsive architecture), with emphasis on the responsiveness. ASPIRE is functionally classified
into self-contained modules, and each module has a processing unit to process information
and decide its own behavior. Modules operate in an autonomous fashion, while maintaining
communication with other modules. One of the most important characteristics of ASPIRE is
that all I/O devices and all modules are systematically connected by interrupt lines. Using
the interrupt lines, events can be transmitted immediately, when communication is necessary.
So ASPIRE is good at both immediate and parallel processing. Because of the one-to-one
correspondence between an interrupt and an event, ASPIRE can reactively handle both nor-
mal processing and exceptional processing as a single kind of unified processing. We design
and implement the personal robot ASPIRE-I, which is combined by VME bus and has two
kind of distributed shared memories, as a prototype of personal robots based on ASPIRE.
The responsiveness of ASPIRE-I is examined and evaluated.
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Fig. 6 Personal Robot ASPIRE-I.
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®&1 VME 0O ALKH

Table 1

VME interrupt time.

Motor — Sensor

Sensor — Motor

Num. of data 10 10
Average [p sec] 2.67 2.45
Std deviation 0.42 0.31

#2 DPMEhAALHWA VME BMOE D ALRH
Table 2 VME interrupt time using DPM.

Motor — Sensor

Sensor — Motor

Num. of data 10 10
Average [p sec] 1.32 1.31
Std deviation 0.10 0.11

u~PULSER DfREH M7z ) 2 ThwEERA W
DT, MOILHRIONIIIIOME) BB | Tz E T,

6.1 E 1) A &

6.1.1 EYa1—ILEERAH

VME B ) AAMBOE S, €J 22— VHD
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A TE ) AADERRBZIE L 2. WEii, 7
VENVALL-=VRBERL, EI0AARE DT RER
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FCE— S EVa— Ny HEVa—VERV
T, DPM &) AA% B/ VME B O# Y AR DR
BEMEZEEL (]2 88). ;
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¥ COHEE,

1.5 [m/sec] x 136 [usec] = 0.204 [mm]
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®3 BEHLEY
Table 3 Emergency halt time.

Touch sensor

Num. of data 10
Average [pusec] 136.0
Std deviation 1.3

R4 SHILEATVDT I AKEH
Table 4 Access time of distributed shared memory.

DPM P-SRAM
Num. of data 10 10
Average [nsec] 427 602
Std deviation 4.0 16.5

L, BASHETBE L CWABATYH, BEWICE
L CH 5402 [mm] BE L%, FILEIEZ B4
BIENTESL. NBOFKEDOFEEDH 1.5 [m/sec]
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Fig. 7 Data Transfer Rate.
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