A General Dynamic Vision Architecture for UGV and UAV
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Ahstract. The expectation-based 41 approach o dymaiic machine vision exploiting intesd spitio-
temporidl models of objects in the el world is disenssed i the applicaton domiins of inmanned pround
aad air vehicles, The methad has demonsivated supecor performinnee over the Lt hald decade in an-
wnomois road vehicle puidinee with thiee different vans and busses, with an AGY on the fuctory fleor
s with completely autonemots relittive stute estumaiion for o twin wrboprop ateerad® im e luhding:
approach o ronwiny withool any extertiad xupport: in il apphcition e only aosmall set of conven-
tiomal microcampulers was sulficient for realizing the system. Thos shows the computational efficiency
of the method cambining both conventional engineering type algorithms and aciilicil intelljzence com-
poments an aowell balanced wav,

The mudolirity of the upproach is demonsteated in wsimulidion set-up serving both the ground- sind

the wiv velugle applications, Fxperimentnl results in both areis e discussed,
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1. Inlrodnetion

The problen ot conitean has lone bothered -
ity with respect to the dualistic aspects of the
eal” extermal amd the “mennilly imagined” inter-
nal world. For many centuries. philosophers had
tried o adiust the mentl nterpretation (o e
e external world, IHowas 1 Kanl wha, abot
Pwo centuries ago alter Wl the frusteaning ofTorts
aver millennin. mverted the problem and here-
with Bud the Toundarion For o eonsistent scientife
wterpretation wodel. He récoenized thinl reason-
ing has 1o sdart with the mind of an dividuil.
embudied in i biodogival system having sensory
contact twoine real world omsede. So0 las mein
sk was to clarily, whil tvpes ol stadements
aboul the world conld be made on sale groumd,
His migin works Critigues of
o this problem,

Fle wsked. what do we carry nite the workd
with vnr sensing and anulysis systenn indepen-
dent of ohjects and subjecis which we ahaerve?
The conclusion wis that 317 spawee and une are

dresdedicnted

fundamental ("3 priori’) properties of our cogni-
tion syaleme They are et allvibules of obpects.
In evolotion-orienated modedp terms we would
sud Lhint soccessiul soevival of our species is o
salid foundation for the wssumpiion thast onr
sensmg system s reasonably well adapred w the
realh sworld smd that, Lherelore, we are justilice 1o
rely on the sensory signals frony the ontside
sworld, ip general. It is well kavwn, however, that
There are some s and That one hos w be very
critical sith tespeet 1o the internal interpreta-
tioms which hive evolved over Hime from this,
The maltitede of culwiral forms o be obaerved
amd the resulting dilfferent inferpretation schemes
fur thie same events [perceived sigrals) give an
widication ol the mental varicty develoapad.
CPhe wdealist philosaphers slter Kant even
trned the world upside down with their interpre-
Lten that the owside world s ereated By Lhe
mnd T this menmtad environment, it was A,
Schopenhiuier ahoart 175 years ago who “wanted
o put the would back toois feet again” and who
clearly siied the mesmterpretatons since Kant.



