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ABSTRACT 

In t h i s paper , we descr ibe an 
e f f i c i e n t a l g o r i t h m fo r 3-0 scene 
a n a l > s i s . This a l g o r i t h m uses a 
segmentat ion of the sur faces to 
i d e n t i f i e d i n t o geomet r i ca l p r i m i t 

uses a 
to be 

i ves , 
the o r i g i n a l data being obta ined by a 
laser range f i n d e r . Moreover, the 
a l g o r i t h m es t imates p r e c i s e l > the l o c a t i o n 
and o r i e n t a t i o n of an i d e n t i f i e d ob jec t of 
the scene. Resul ts are presented on rea l 
objec t s . 

I INTRODUCTION 

In a p p l i c a t i o n s of Scene Ana lys i s 
techn iques t o Robot ics i t i s i n t e r e s t i n g 
not on ly to recognize o b j e c t s in the scene 
but a lso to es t imate as a c c u r a t e l y as 
poss ib l e t h e i r p o s i t i o n and o r i e n t a t i o n . 
In both cases symbol ic d e s c r i p t i o n s of 
o b j e c t s must be a v a i l a b l e . Such 
d e s c r i p t i o n s are usua l l y ob ta ined by 
segmenting the scene i n t o reg ions 
homogeneous w i t h respect to some c r i t e r i o n 
and r e p r e s e n t i n g the r e s u l t as a graph 
where nodes are reg ions l a b e l l e d w i t h 
f e a t u r e s and arcs are r e l a t i o n s between 
r e g i o n s . In many cases the r e l a t i o n s are 
t o p o l o g i c a l ( n e i g h b o r , i n s i d e . . . . ) and 
s u f f i c i e n t f o r r e c o g n i t i o n but. not f o r 
p o s i t i o n i n g . In order to achieve 
r e c o g n i t i o n and p o s i t i o n i n g we need to 
i n t r oduce the c o n s t r a i n t o f r i g i d i t y which 
is g l oba l and t h e r e f o r e not very we l l 
s u i t e d to the graph r e p r e s e n t a t i o n . Our 
r e p r e s e n t a t i o n i s pu re l y geomet r i ca l i n 
the sense tha t o b j e c t s are segmented i n t o 
reg ions approximated by s imple 
parameter ized p r i m i t i v e s such as planes. 
and quad i i cs [ l - 5 l which i m p l i c i t e l y embed 
the r i g i d i t y c o n s t r a i n t . The geomet r i ca l 
matcher presented here is par t of a 
genera l 3-D V is ion system i n c l u d i n g 
automat ic data g a t h e r i n g , segmen ta t i on , 
model c o n s t r u c t i o n and Scene A n a l y s i s . 

II GEOMETRICAL MATCHING 

A geome t r i ca l d e s c r i p t i o n G of an 

t rans formed by T. 
This measure of cons i s tency 

i n v o l v e s the e s t i m a t i o n of the best 
t r a n s f o r m a t i o n de f i ned by the matching in 
the l e a s t - s q u a r e s sense. The a l g o r i t h m s 
which per form t h i s e s t i m a t i o n are 
presented i n p a r t I I I . 
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This es t imate cou ld be ob ta ined by 
computing the t r a n s f o r m a t i o n using only 
planner r e g i o n s , the matching of the 
quad l i e s beinq used to v a l i d a t e or r e j e c t 
the matching of p l anes . 

V I I CONCLUSIO N 

We have presented an a lgo r i t hm of 3-D 
r e c o q n i t i o n using p r i m i t i v e sur faces which 
g ives a p rec ise e s t i m a t i o n of the 
p o s i t i o n s of the o b j e c t s . We are in the 
process of ex tend ing the a l go r i t hm to more 
complex p r i m i t i v e sur faces such as q u i d r i c 
s u r f a c e s . Our f u t u r e work is to inc lude 
t h i s r e c o g n i t i o n module in a complete 
v i s i o n system i n c l u d i n g automat ic data 
a c q u i s i t i o n , segmenta t ion , model 
c o n s t r u c t i o n and scene a n a l y s i s . 
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