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Thin ilm cheas nn aghonomoon robot
The ponl of thin NHL rescarch effort iz te estabe
lish a tochoivnl beee for an adtonomows aider—
water rabol, 1L Qs expected tLhut such o robol would
be able 1o o only simple tasks, but weald Lo able
to do them one or two orders of mapnitude cheoper
than other methods,  (The economy is mrindy because
it 15 pot neeessary Coroa ship U stoedby on Lhie
surface ).

in netion.

The robot venicle wogld be progeoammed ot oo
base and procecd to its wssigned destination on
the floor of the ocean. 1 would then carry out
its work autonomously, without eoven a commun-
jcations link.

Thiz project s concerned with setlenre rather

than hardwore.  The Mack 1 Hobot s system de-
gsigned Lo ooperate in the laboroatory s s rosenreh
todl e Tt dr g mimpliPiedd robol o Tiest cut oad

intellipense necenvary for
robol . The robot per-—
sufully earrying out Lhe

providing:s fthe minimal
ar anutonomerds underwaler
tarmed af cxjwectoed, Sueed
task [towan anulpned,

The main iusuer atdrenne:d are:

1, Senser date coljection. A toach sensor (a
mieroswiteh) heild in the robobys nand was echosen
because il works in muddy weter, and becpuse it
provides Lhrec—dimensional Jdata which is relatively
easy to process, Algorithms for searching (to find
an oblect) and tracking (to explore the shape of

an oblect) were developed and tesled.

2. Oblect recognition. That iz, the processing
of raw sensor data into a form useful Lo the
robot. In the Mark 1 robot s sulid obJect model
(a rectangulur prism or block} is fitted by a
kind of relaxation procedure Lo the date points
collected by the touch sensor. Thin nlaple
recognition scheme proved adeguate to allow the
robot to recognize and menipulate objects.

3. 8ystem Integration. That is, putting s com-
plete robot topether, and testing it in action to
seo how well Lhe varioun modules work topelher
and where the rouph spots nre,

The ilm shows the robol Jucating en ubject
and then putting it into a baskel. This s the
igboratory version of the simpliest tuuk
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envisjoned for the underwater robot, cvollecting
seolopical samples.

First, the robot calibrates its tactile
senwor by touching s straight edpe of known
loention. This tells the robot exactly where
Lhe Lip af the touch sensor is, in relation to
the hand of the robot.

Hext it searchesn and inds a block. Then
it touches the block on four sides to deteimine

size, shape, and orientation.

Finally, having determined that the block

hun acceptable size and shape, the robot discards

its Ltouch sensor, picks up the block and pleces
it inte a basket.

The robot moves quite slowly in the film.

1 was programmed to move at 20% of maximum speed

Yar clear viewing., The robot nlse hesitates
between movern,  This is caused by communication
delny bhetween a larpe computer and a small one,



