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ABSTRACT 

Since 1970's AI research has been 
g e t t i n g more and more a c t i v e in China and 
c e r t a i n u s e f u l r e s u l t s have been a c h i e v e d . 
Th is paper i s i n tended t o rev iew b r i e f l y 
what was and is go ing on in AI f i e l d o f 
Ch ina . 

INTRODUCTION 

In China A I research a c t i v i t i e s began 
ever f rom e a r l y 1 9 6 0 ' s , but i t had been 
c o f i n e d on l y t o a sma l l c i r c l e u n t i l the 
end of t h a t decade. From then on many 
u n i v e r s i t y departments ma jo r ing in com
pu te r sc ience were se t up . They were t r y 
i n g hard to expand a p p l i c a t i o n s o f com
pu te r and develop t h e o r i e s , expec t i ng 
t h a t computer would b r i n g about improve
ment i n p r o d u c t i v i t y process c o n t r o l . 
Cons iderab le e f f o r t s have been made in 
t h i s d i r e c t i o n , but the r e s u l t s were no t 
so s a t i s f a c t o r y s ince a p r a c t i c a l process 
is too complex to be i d e n t i f i e d . However 
the f a c t t h a t a v e t e r a n worker or a t e c h 
n i c i a n o f t e n dea ls s i t h the c o n t r o l task 
some ha t b e t t e r than a computer . The f a c t 
suggested t h a t AI might be a s u c c e s f u l 
approach. On the o the r hand, to t a c k l e 
some open f a s c i n a t i n g problems l i n g u i s t s 
and p s y c h o l o g i s t s were a l so drawn i n t o A I . 
And now AI research has been g e t t i n g more 
and more a c t i v e in China and c e r t a i n use
f u l r e s u l t s have been ach ieved . Th is paper 
i s in tended to g i ve a b r i e f rev iew on the 
f o l l o w i n g t o p i c s : 

1 • machine t r a n s l a t i o n and n a t u r a l 
language u n d e r s t a n d i n g , 

2 . theorem p r o v i n g , 
3 . exper t c o n s u l t i n g system, 
4.. computer a ided e d u c a t i o n , 
5 . o t he rs * 

MACHINE TRANSLATION AND 
NATURAL LANGUAGE UNDERSTANDING 

Machine t r a n s l a t i o n i s the e a r l i e s t 
AI resea rch work in China and exper inoed 
its ups and downs. We may l i s t t he f o l l o w 
i n g t h r e e systems, the f i r s t one was 
developed by the Science Technology I n f o r 
mat ion I n s t i t u t e and the o the r two by the 

Computer Technology I n s t i t u t e , A c a d e m i a 
S i n i c a . 

1. ECTA (Eng l i sh -Ch inese Automat ion 
T r a n s l a t i o n ) system (1) , which processed 
c o r r e c t l y a sc ience - techno loge t e x t con-
s i s t i n g of 1600 words (25 words/sentence 
in average, 60 words/sentence of the 

l o n g e s t ; w i t h a d i r e c t Chinese cha rac te r 
ou tpu t in June , 1981. The accuracy was 
90.8% when i t d e a l t w i t h a 3600-word 
a r t i c l e w i t h most e r r o r s to be c o r r e c t e d 
hy s l i g h t l y mod i f y i ng d i c t i o n a r y o r 
program. The system works in f o l l o w i n g 
p rocedures : 

Sentence segmetat ion -- to segment a 
sentence acco rd ing to p r p o s i t i o n s , con
j u n c t i o n s , a r t i c l e s o r p u n c t u a t i o n marks. 

Template match -- to match each seg
ment w i t h i t s temp la te and l a b e l w i t h 
f e a t u r e d a t a . 

Segment t r e e f o r m a t i o n - - t o l i n k 
segment w i t h one o the r and r e s u l t in a 
t r e e s t r u c t u r e . 

Tree scan - to t u r n out the goa l l a n 
guage sen tence . 

2 . Eng l i sh -Ch inese T i t l e T r a n s l a t i o n 
System (2) , which cou ld process no l e a s 
than 5000 m e t a l l u r g i c a l i tems w i t h an 
accuracy of 80$ and a speed of 100 i t e m s / 
60min. For the e r r o r s oocu r iag 6o% was of 
l e x i c a l na tu re and easy to e l i m i n a t e , and 
the rema in ing 40% was g rammat i ca l . 

3 . J F - 1 1 1 , a u n i v e r s a l machine t r a n s 
l a t i o n system (3) » which cou ld t h e o r e t i 
c a l l y process any language , i f grammars 
o f the two languages to be t r a n s l a t e d i n t o 
each o the r were s t o r e d in the sys tem. 

Research on n a t u r a l language under
s tand ing i s ma in ly c e n t r e d on Chinese. 

The system RJD-80 [4] , developed in 
t he I n s t i t u t e o f L i n g u i s t i c s , Chinese 
Academy o f S o c i a l Sc iences , i s a t y p i c a l 
one . It is a QA system run on a sma l l 
knowledge base o f Chinese l i t e r a t u r e . In 
t he f o l l o w i n g are a few t y p i c a l sentences 
between man and the system

 (man; : 
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Another sucess fu l p r o j e c t concern ing 
n a t u r a l language i s the i n t e r f a c e f o r the 
Rice Resource R e t r i e v a l System, which was 
the system i n E n g l i s h e l i m i n a t i n g the 
need f o r users to memorize long bo r ing 
s t r i n g of commands. The system e x t r a c t s 
key words and supplemented w i t h s y n t a c t i c 
and semantic a n a l y s i s . At f i r s t , sum up 
seve ra l t y p i c a l ques t ions i n r e t r i e v a l 
p rocedure , f o r example "F i nd out the 
va lue V, of a t t r i b u r e A| cor respond ing to 
the va lue V2 of a t t r i b u t e A2 i . e . , Q(A, 
A2 V 2 ) . ATN network method is employed in 
pa rs ing ( s y n t a c t i c a n a l y s i s ) and each 
node rep resen ts a key word . 

Zhe j i ang U n i v e r s i t y have a l so deve
loped another s i m i l a r system, a language 
i n t e r f a c e f o r Warehouse Management System. 
One can i n q u i r e the system in any language 
i f the system has been t r a i n e d be fo rehand . 

To unders tand Chinese language by 
machine, some i n s t i t u t i o n s have set out 
to exp lo re c e r t a i n s p e c i f i c methods and 
fundamenta l cor respond ing t h e o r y . For 
i n s t a n c e , Qinghua U n i v e r s i t y proposed a 
4 - l e v e l h i e r a r c h y s t r u c t u r e : sen tence- -
c o m p o n e n t - - s t r u c t u r e - - w o r d . 

THEOREM PROVING 

Pro f . Wu Wenjun, I n s t i t u t e of Sys
tem Science, Academia S in i ca , has esta
b l ished a novel approach on the decision 
problem and the mechanization of theorem-
proving in elementary geometry. I t s basic 
idea, r e s t r i c t e d to theorems w i th betwe-
enness out of considerat ion and based on 
an e n t i r e l y d i f f e r e n t p r i n c i p l e , aims at 
g i v ing a mechanical procedure which per
mits to prove qu i te n o n - t r i v i a l theorems 
in elementaty geometry even by hands. His 
a lgor i thm has solved ce r ta in p r a c t i c a l 
problems tha t have been hard huts to 
crach. 

P ro f . Wang Xianghu, J i l i n U n i v e r s i t y , 
has proposed a general ized Resolut ion 
P r i n c i p l e , i t s basic idea is as f o l l ows : 
In theorea proving the axiom of ten takes 
i m p l i c a t i o n form (P->q, R — s , . . . ) . While 

tu rn i t i n to Skolem normal form they w i l l 
take d i s j unc t i on form( P V q, R V S, . . . ) 
and lose the e x p l i c i t meaning involved in 
p r i m i t i v e form. In order to make deduction 
more e f f ec t i ve and na tu ra l he suggested to 
keep the na tura l form of I m p l i c a t i o n . The 
clause in na tu ra l form is named gerena l ia -
ed clause, corresponding reso lu t i on is 
described as Generalized Reso lo t ion . He 
proved that general ized reso lu t i on is com
p le te fo r f i r s t order predicate l og i c and 
many improved a lgor i thm, developed in 
recent years, can be appl ied to general 
ized r e s o l u t i o n , ( e . g . , lock r e s o l u t i o n , 
l i nea r r e s o l u t i o n , semantic reso lu t i on 
e t c . ) . 

EXPERT CONSULTING SYSTEM 

By the end of 1970's there were only 
ce r ta in small prototype Expert Systems. 
A f te r a few year groping and experiences 
accumulating R & D work on some large 
p r a c t i c a l systems had begun. Most of these 
system. This is r e s u l t i n g from the f a c t 
tha t t r a d i t i o n a l Chinese medicine diagno
s is is mainly by experinece, and so to 
simulate doctors ' or phys ic ian 's diagnosis 
procedures has aroused a great i n t e res t s 
among AI researchs. The f i r s t system of 
t h i s k ind i s f o r h e p a t i t i s , developed 
j o i n t l y by B e i j i n g Academy of T r a d i t i o n a l 
Chinese Medicine and the I n s t i t u t e of Au-
tomat i i on , Academia S in i ca . The fuzzy set 
theory was appl ied in the system to make 
decisions in process of d iagnosis . And the 
program is in BASIC. This system has been 
successfu l ly employed in p r a c t i c e , diagno
sing dozens pa t ian ts a day. 

Anther system of t h i s sor t was deve-
lopred by Shanghai I n s t i t u t e of Computing 
Technology, named General Diagnosis System 
of T r a d i t i o n a l Chinese Medicine. The main 
idea of the system is the concept of "con
sciousness package". The program are d i v i 
ded i n t o several small pieces named con
sciousness package. Once a ce r ta in condi
t i o n has been met the corresponding con
sciousness package would become a c t i v e . 
And the package can also be a c t i v i t e d by 
other package. This is a s imulat ion of 
assoc ia t ion th ink ing of human be ing. A 
consciousness package is a basic u n i t of 
knowledge. For example, a p r e s c r i p t i o n of 
Chinese herbal medicine may be described 
as a package in which i t s na tures , what 
k ind of disease to be cure , con t ra ind ica 
t i o n e tc . are invo loved. 

Based on s im i l a r idea the I n s t i t u t e 
has also developed a c o n t r o l system of 
b las t furnace r e c e r t l y . As chemical reac
t i o n in b las t furnace is so complicated 
tha t i t could not get desired r e s u l t w i th 
t r a d i t i o n a l i d e n t i f i c a t i o n . The system 
adopted a ve te ran 's s t ra tegy to c o n t r o l 
some key parameters. And they have achieved 



166 J. Xinsong et al. 

same o p e r a t i n g l e v e l a s a g r o u p c h i e f does 
w i t h t h i s s y s t e m . 

T h e r e a r e s t i l l c e r t a i n o t h e r s o f 
m e d i c a l d i a g n o s i s s y s t e m , s u c h a s 
f o r g y n a e c o l o g y d i s e a s e s d e v e l o p e d i n 
J i l i n U n i v e r s i t y . I t d i a g n o s e d 204 p a t i e -
n t s w i t h a c o r r e c t n e s s r a t e o f 9 1 . 7 5 . The 
s y s t e m i s p r o g r a m e d in BASIC, has a 17K 
ma in s t o r a g e . The s y s t e m f o r h e a r t d i s 
e a s e s , d e v e l o p e d i n Zhongshan U n i v e r s i t y , 
i t a c h i e v e d 90$ c o r r e c t d i a g n o s i s r a t e . 
The s y s t e m f o r n e p h i t i s , d e v e l o p e d b y 
N a n j i n g T e c h n o l o g y C o l l e g e , i t p r o v i d e d 
278 d i f f e r e n t p r e s c r i p t i o n s f r o m 9 8 
symptoms w i t h a speed o f 1 d i a g n o s i s / m i 
n u t e . T h e r e a r e a l s o s y s t e m f o r l u n g d i s 
e a s e , p a e d i a t r i c s d i s e a s e s and o t h e r d i s 
e a s e s . Some o f t h e s e a r e s t i l l p r o t o t y p e 
s y s t e m w h i l e some o t h e r s have been p u t 
i n t o p r a c t i c e . Most o f them a r e s i m u l a t i n g 
a d o c t o r a n d - s u p p l e m e n t e d by some math 
p r o c e s s i n g . Some o f them a r e M Y C I N - - l i k e 
s y s t e m . 

A g r o u p i n Z h e j i a n g U n i v e r s i t y t r i e d 
t o t a c k l e c e r t a i n t e c h n i c a l p r o b l e m s i n 
a g r i c u l t u r e and s i d e l i n e p r o d u c t i o n w i t h 
E x p e r t S y s t e m , c r o s s b r e e d i n g o f s i l k w o r m s 
i s a n e x a m p l e . C o n v e n t i o n a l c r o s s b r e e d i n g 
i s t o s e l e c t p a r e n t s t o g e n e r a t e a h y b r i d 
and t h e n w i t h two new g e n e r a t i o n s h y b r i d 
i z e d a g a i n t o b e a r sencond g e n e r a t i o n o f 
h y b r i d and s o o n . A f t e r s e v e r a l t i m e s o f 
h y b r i d i z a t i o n a n i c e v a r i e t y w o u l d b e 
y i e l d e d . F o l l o w i n g s u c h a way t h e r e a r e 
two m a j o r d r a w b a c k s : l o n g p e r i o d and l o w 
r a t e o f s u c c e s s . Compute r a i d e d c r o s s -
b r e e d i n g s y s t e m , i n w h i c h c e r t a i n e x p e r i 
ences o f v e t e r a n t e c h n i c i a n s have been 
e m b o d i e d , n o t o n l y s e l e c t s t h e p a r e n t s 
based o n k n o w l e d g e r u l e s b u t a l s o d e 
s c r i b e s p r o p e r t i e s o f new g e n e r a t i o n 
b e f o r e h a n d . So t h a t one o o u l d made a com-
p a r i s i o n choose t h e b e s t scheme . T h i s 
s y s t e m a d o p t s MYCIN BACKWARD M a s o n i n g . 

Z h e j i a n g U n i v e r s i t y a l s o d e v e l o p e d 
s y s t e m s f o r whea t c r o s s b r e e d i n g and d i s -
i g n i n g p a t t e r n s p r i n t e d o n c l o t h . I n t h e 
l a s t s y s t e m a s e t o f f o r m a l l a n g u a g e were 
a d o p t e d t o d e s c r i b e p a t t e r n s t r u c t u r e 
r u l e s . 

w h o l e c o u r s e . 90$ q u e s t i o n s i n j u n i o r 
m i d d l e s c h o o l e x e r c i s e i n math o o u l d b e 
s o l v e d w i t h t h i s sys tem and t h e way i s 
r a t h e r t h e same as human b e i n g d o e s . ATEP 
S y s t e m , c a p a b l e o f s o l v i n g t r i g o n o m e t r i c 
e q u a t i o n s , has s o l v e d 110 o u t o f 138 o f 
t r i g o n o m e t r y q u e s t i o n s a p p e a r e d i n t e x t b o o k 
o f s e n i o r m i d d l e s c h o o l . SSH s y s t e m s i m u 
l a t e s a s t u d e n t t o s o l v e v a r i o u s a p p l i e d 
a r i t h m e t i c p r o b l e m s . 

OTHER FIELD IN AI 

1 . P r o g r a m S y n t h i s i s . B e i j i n g A e r o n 
a u t i c a l I n s t i t u t e has w o r k e d o u t a s y s t e m 
f o r s y n t h e s i z i n g r e c u r s i v e p r o g r a m o n t h e 
base o f s t r u c t u r e i n d u c t i o n a p p r o a c h . Some 
s i m p l e f u n c t i o n s have b e e n s y n t h e s i z e d 
w i t h t h i s s y s t e m , s u c h as SORT ( L ) REVERSE 
( L ) . 

2 . R o b o t i c s . Shenyang I n s t i t u t e o f 
A u t o m a t i o n , Academia S i n i c a , has d e v e l o p e d 
a p l a y b a c k - t y p e r o b o t . I t has 5 f r e e d o m s : 
arm s t r e t c h o u t , d raw b a c k , p i t c h i n g move
ment and t u r n r o u n d ; w r i s t t u r n r o u n d a n d 
s w i n g ; i t has been i m p l e m e n t e d c o m p u t e r 
c o n t r o l i n two w a y s : p o i n t t o p o i n t and 
l i n e a r t r a c k and s p e e d . I n p o i n t - y o - p o i n t 
c o n t r o l t h e p l a y b a c k a c c u r a c y i s l e s s t h a n 
+. 1 • 5 mm, in l i n e a r - t r a c k c o n t r o l r e t r a c k -
i n g a c c u r a c y n o t more t h a n 10 mm, t h e 
maximum w e i g h t g r a s p e d b y t h e hand i s 
a b o u t 3 5 k g . 

3 . Moda l L o g i c a b o u t " k n o w i n g " . P r o f . 
M a X i w e n , B e i j i n g U n i v e r s i t y , e s t a b l i s h e d 
a p r e d i c a t e c a l c u l u s o f moda l l o g i c a b o u t 
" k n o w i n g " , i n c l u d i n g i t s f o r m a l s y s t e m W ; 
p r o v i d e d i t s s e m a n t i c i n t e r p r e t a t i o n J S ; 
d i s c u s s e d c e r t a i n p r i n c i p a l f e a t u r e s o f 
s y s t e m o f W-KS; b y some t y p i c a l e x a m p l e s , 
e s p e c i a l l y w i t h w e l l k n o w n p u z z l e " M r . S 
and M r . P " . 

4 . L I S P - 1 3 0 I n t e r p r e t e r , d e v e l o p e d i n 
Shenyang I n s t i t u t e o f A u t o m a t i o n , A c a d e m i a 
S i n i c a , was o n a d o m e s t i c m i n i c o m p u t e r . I t 
i s b a s e d o n L ISP 1 .5 h a v i n g 9 4 f u n c t i o n s 
and p r o g r a m e d i n A s s e m b l y . T h i s i s t h e 
f i r s t i m p l e m e n t a t i o n i n C h i n a ( 1 9 8 0 ) . 
L I S P - 3 0 0 0 was d e v e l o p e d b y B e i j i n g U n i v e r 
s i t y i n 1982 w r i t t e n i n WISP l a n g u a g e . One 
o f i t s p e o u l i a r i t i e s i s t h e a b i l i t y t o 
t r a n s p l a n t t o any o o p p u t e r . They a l s o 
d e v e l o p a l a n g u a g e c a l l e d FT (From T r a n s 
l a t i o n ; , b y w h i c h WISP o o u l d b e t r a n s l a t e d 
i n t o FASP, a s p e c i f i c a s s e m b l e r l a n g u a g e . 
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