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A system is being implemented to analyse sequences 
of TV-frames from rea l world scenes l i k e a s t ree t 
i n t e r s e c t i o n w i t h cars . A monocular b lack /wh i te 
TV-camera w i l l record - wi thout changing i t s po
s i t i o n or v iewing d i r e c t i o n - a scene in real t ime 
on an AKPEX analog disk . The analys is system must 
not manipulate objects and t h e i r environment by 
mechanical devices. Changes in co lor or d i r e c t i o n 
of the i l l u m i n a t i o n as we l l as laser ranging or 
s l i t i l l u m i n a t i o n w i l l be excluded. 

A ( p a r t i a l ) 3-D desc r i p t i on of non-s ta t ionary 
(moving ob jec ts ) as we l l as s ta t i onary scene com
ponents ( f o r e - and background) should be der ived 
wi thout re l iance upon domain s p e c i f i c knowledge. 
Con t inu i t y in t i ne and other domain independent 
knowledge - as about the changing perspect ive p ro 
j ec t i ons of a moving body - w i l l be exp lo i ted to 
a t t a i n t h i s goa l . 

Frame-to-frame changes w i l l have to be explained 
as being due to one or more s o l i d , opaque moving 
ob jec t . As a f i r s t s tep, non-s ta t ionary image com
ponents are i so la ted from a sequence of TV-frames 
using an a lgor i thm described by J a i n , M i l i t z e r and 
Nagel 19 77. Relat ions are then establ ished between 
non-s ta t ionary image components from d i f f e r e n t 
frames. Based on such a se r i es , a 3-D desc r i p t i on 
of an ob ject is hypothesized. The t r a j e c t o r y of 
t h i s hypothesized object and i t s r o t a t i o n w i t h i n 
i t s center of g rav i t y system have then to be i n 
fe r red by comparing the r e s u l t i n g p ro jec t ions i n to 
the image plane w i t h the observed non-s ta t ionery 
image components. Emphasis l i e s more on a symbolic 
ra ther than the numeric object desc r ip t i on der ived 
by Baumgart 1974 ( i s o l a t e d objects on a t u rn tab le ) , 
Contrary to the approach of Chien and Jones 1975, 
no attempt is made to t rack objects in r e a l - t i m e . 

To i d e n t i f y domain independent knowledge "chunks" 
in experiments w i t h t h i s scene analys is system, i t 
w i l l be endowed w i t h a subsystem to evaluate ope
ra to r questions about the analysed image sequence 
and to answer them. An unsa t i s fac to ry answer w i l l 
only be counted as a system de f ic iency if the 
operator can prove tha t the in fo rmat ion to answer 
his question could have been ex t rac ted so le ly from 
the analysed image sequence - w i thout recourse to 
other scene s p e c i f i c knowledge unavai lable to the 
system. 

The system is s t ruc tu red i n t o a "goal determina
t i o n " subsystem which i n te r faces to the "image-
ana lys is " and to the " d i s p l a y / n a t u r a l language 
f rontend" subsystem. The goal determinat ion sub
system contains the domain independent knowledge 
in the form of a product ion system. The image 
analysis subsystem describes the image sequence 
a t s i x d i f f e r e n t l eve ls o f a b s t r a c t i o n : 

- analog and d i g i t a l TV-frames; 
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- es t imat ion of s ta t i onary and non-s ta t ionary image 
components; 

- regions and t h e i r boundaries f o r s ta t i onary and 
non-s ta t ionary image components, obtained by 
segmenting them according to greyvalue characte
r i s t i c s ; 

- candidates f o r p ro jec t i on of object sur faces, 
combining d i f f e r e n t regions represent ing the p r o 
j e c t i o n of one object candidate i n t o the image 
plane; 

- ob ject and compound object candidates in a 3-D 
d e s c r i p t i o n ; 

- abst rac t ions based on r e l a t i o n s between ob jec ts . 

Results f o r a simple s i t u a t i o n - object t r a n s l a 
t i o n p a r a l l e l to the image p lane, w i t h image s i z e , 
form and o r i e n t a t i o n remaining constant - have been 
reported by Nagel 1976. A minimum spanning t ree 
c l u s t e r i n g approach has been developed Dreschler 
1977, Nagel 1977] f o r feature descr ip tors of non-
s ta t i onary image components. I t al lows to connect 
object p ro jec t ions despite d ras t i c o v e r a l l changes 
of s i z e , form or o r i e n t a t i o n - provided such chan
ges b u i l d up in small steps from frame to frame. 
This approach has been appl ied successfu l ly to 
three TV-frame sequences of s t r ee t scenes w i t h 25 
to 50 frames each, cover ing , e . g . , a car tak ing a 
l e f t tu rn i n t o a side s t ree t and coping w i th over
a l l size changes in excess of 2:1 w i t h i n 25 frames. 

The a v a i l a b i l i t y of extended frame sequences is 
exp lo i ted by gradual ly b u i l d i n g up a r e l i a b l e de
s c r i p t i o n based on evidence from many frames w i t h 
out undue emphasis on the f i r s t frame. Rather the 
i n i t i a l frames of a sequence are evaluated to form 
a plan i n d i c a t i n g which subsection of the f o l l ow ing 
frames should be inves t iga ted in more d e t a i l : the 
plan format ion concept of Ke l l y 1970 is extended 
i n t o the time dimension! A more de ta i l ed d iscus
sion of t h i s system may be found in Nagel 1977, 
i nc lud ing comparisons w i t h other approaches l i k e 
the one of Chow and Aggarwal 1977. 
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