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Abstract

-eye" system for srmulatrng robots
n BESM6 computer | s described. Peculia-
r es of the special operating system,
-oriented software and hardware
cussed.
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The general-purpose software
cial operating system having been
ut toprovidethé next facilities:

lerarchical structure of pro-
nted software with mutuallg co
communi cation | i nks hetween di

hi
e n
el s of hierarchy and within one
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2) real-time and time-sharing node
of functioning;

3) direct man-machine
with the simulating system

4) special nenory ‘organization for
processing of large volumes of informati-
on;

communi cation

5) alternability and expandrMIrtY
of the simulating system according to the
tasks to be solved.

, g system includes the
availabl e BESM 6 operating systemDD 73
plus a specially devel oped bl ock -
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ver". The subdriver allows to form
complicated routine as a conplex 0
relatively independent branches (up to
48), ensurés mul tiprogramm ng node of
executing the branches and provides th
time-sharing node of informationtrans-
er. to and from the various non-standard
| pherals. Byrmmm of the subdriver a
grammer may synchronize the branches,
nge theirpriorities, exclude a branch
solving a definite task, etc. | f no
[ nch s ready to nbrk the 'subdriver
lves the processor up to the other Job.
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The subdriver is conposed of hrghly

autonomous bl ocks. 1t makes it readyt

furt her expanding. The quasi-parallel and
hierarchical node of brancht nctioni ng
are Panrzed by neans of a pecral ad
tional set of control statements for in-
terrupting the processor.

The subdriver together with the spe-

cial auxiliary register _of interruptions
!1] allows t 0 connect BESM6 computer up
0 48 non- standard perr pherals. The maxi-
mim processing time for the one periphe-
ral interruption berng only 80 sec One
can consider the operating system to be
a real-time system where input data cal
the corresponding branch

Branches use a conmon menory that
provides interchange of information. To
overcome the difficulties involved with
| ess then 32K BESM 6 core menory availa-
ble a dynamc |oading of the branches
fronrnagnetrc drum i S now under devel op-
men

The problemoriented softwa
ins various subroutines for in

preprocessing, analysin th
distance information and c
nq he multi-joint manrpula o
obl em automatic description
mensronal scene to draw up the purpose-
| behaviour of the robot 1s of the grea-
est interest for us. The scene descrip-
on includes recognizing obJec s and
asuring their location-and sizes. In
ur opinion thereisasignificant drs
inction between the problem of J-dime
sional scene descrr ption by the robot
and the problem of recognrzrng J-di mensi -
onal objects using their 2-dimenbioual
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i mages ( e.qQ. TV|naes) The di stinctjon
| s caused, both by tRe character of the
| nformation about the scene and by speci -
f|c faculties of the robot.

The initial information for scene
description includes besides the br| ght
ness of inage points also the val ues

Patla coord| nat es correspon |n? to sone
el enents of objects. Specificabi |t|es
he robot” cone fromjts capacity fo

act | ve interactionwth the surroundi ngs

of

Being active system the robot can change
the Tocation and direction of the |nae

sensor and |ight sources, renove o {)ects
and obstacl es “over| appi ng. anot her obj ects
with the help of |t s mafjpulator, neasure
the spatlal coor dj nates of "the different
elements .of the object, set parameters of

sensors in accordance to results obtalned
during processing of the previously recei -
ved i nformation,” etc

It is expedient to regard the senso-
ry systemof the robot as .a”specialized
systémoriented on a specific class of
obj ects. Know edge of ‘this class of ob{

ctS. and the robot abilities for the acti-
ve interactionwth surroundi ngs synpli -
fies the scene descri pt|on probl em and
gives ground .to contend that this problem
I's solVvable in spite of conparatively |ow
success i n recognition of 2-dimensional
arbitrary patterns.

Qe can note three basic features of
the scene description process:

1) a conplex usage of the informati-
on obt ai ned fromthe di fferent sensors
|na%e sRace coor di nat es) ;

| erarchical organization of
the |nae proceSS| ng wi th Teed-back |inks
bet\/\een ferent | eveIs
a possibility t o separate the who-

| e scene descri pt|on process i nto autono-
nous parts.

These parts are the fol I owi ng: a
statjc scene description, a dynamc cor-
rection of the static scene description,
a detection of dangerous situations. The
first task | n the npst conpllcated one
but after o btaining i ts so ution the se-
cond and. t |rdtasscan achieved i1 n
areal-ti me node.

The multichannel sensory system of
the ropot permts to use si nultaneously

the information obtained fromthe diffé

rent channels; .in such a way a reliabl e
scene description would be achieved in
acceptabl e tinme and expendi t ures. of com
puter resources. For the present it is
difficult to point out the final criteri-
on of using the each available chann | .
But tenporary unability in choosing the
optimal criterion should not be a tun’o

|1 ng-stone for the research.in nul ti-cha-
nnel” sensory systens. The point is that

an isolated utilization of channels often
prevents to describe the scene observeu
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correctly.

TVinage i s the nost | nformative
channel but “one can ea5||y | exanpl es
of uncorrect scene_description has on
TV picture only. For instance, If snaII
bl ocks are drawi on the vi si bI si des of
real block ( see Fi g-l) the not part of
known al gori't hnms baSed on t he edge extr a-
ction wirl | describe 4 blocks instead of
the real one. The descrlpt|on of the |at-
ter will be found with the |east confiden-
ce. The simlar situationarises when si -
des of 3-dinensiqnal object are pictured
by a twisting |ines formng canouf| age.

E n such a case t he edge det ection i s use-
ess.

The traditional nethods that used
only 2-dinmensional pictures to nake the
scene description neet considerable dif
cu|t|es even | n nore idealized cases when
the Bcene cont aines only pol yhedrons wi
smg e-coloured sides. To illustrate thi

s one can use the results of pictur
processing with the nethod being propos
by M S Tsuji fromEIL (Japan;
These resul'ts presented on F g.2 denons
te clearlyal [ the conplications in choo-
sing val i
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threchol ds for .cont our extrac

tion (F|e2c) line t |nn|nﬁ (Fi.g.2d) and
tramng(FgZIe:) 0|n|n ene|gour

| ne segmentsS (Fig.2f), reconstructlon
the vertices and edges. of sides (Fig.2g),
etc. The subroutines inpl enented thi B
net hod were worked up by us and 1| ncl uded
In our problemoriented software to be
used for conparative investigation of the
scene description algorithns.

Fromour viewpoint it is inppossible
rrake scene description out fromreal
sy TVpictureswthout additional i n-
nation about spatial coordinates of
tain elements of 3-dinensional ob{ects.
pproach to receive this informtion
S to devel op autonatic nethods of
eovi si on. have | nvesti gat ed sever al
oblens In stereovision system hardware
sof tware, sone of the results being
resent ed
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The hardware of binocular stereovi-
sion systemhas_no specific features to
be marked out. The cal culation |inks the
val ues of system parameters with the cul -
mnat|ng acCuracy I n neasuring spati al
coordinates usingadigitized stereo pair
of TV inages. The basic characteristics
of the etereosystemwere chosen i.n accor -
dance with the” paraneters of manipul ator
and mani pul ator jaw and are the fol | owi ng:

- interval of distance neasuring:
1to29m
the | east distance between opt | cal

axes of t he stereochannel s;

- Vplcturefrane 24x30mm
. - the |east overl apP| ng between
right and |eft franes of thestereopair:

15nmy) _
resolution of TV-picture digitizer:
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artificial "texture" ang |I|un1nat|n%
the surface of objects being chosen
ring the rec gn|t|on with the help of
this "texture
Th calcul atjons. corroborates a

ractic b ity of this approach.  For
the present special subroutines are
devel oped f or ‘conputer i nvestigation
of the peculiarities of object surface
|IItnn nation under various |ocat]ons of
objects and |1ght sources and different
reflectance of” the surfaces. The subrou
t|nes generates 2-dinensional |nages of
the prescribed 3- di mensj onal scené f or
the varjous location and illum pation
condi tions. Afewexa Ies of he such
| nages are presented on P The sub-
roulj nes described are inclfuded in the
probl emoriented software of the system

. The problemoriented software con
| nes aIso a Qiznan-like alg or|thnt%
descr| g scenery conposed of t e

a * ect exanple of scene and
ult of the deconp05|t|on thi's scene
ai ned are show on Fig. 4
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An integrated algorithmfor conbi-
rocessing of the Tnformation from

e di fferent sensory channels of the
bot 1s now under developnent
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