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Recognizin g Facia l  Expression s wit h a  Neura l  Ne twor k 

Christin e L .  Lisett i  (lisetti@psych.stanford.edu ) 
Davi d E .  Rumelhar t  (der@psych.stanford.edu ) 

Paralle l  Distribute d Processin g Laboratory ,  Departmen t  o f  Psycholog y 
Stanfor d Universit y 

Stanford ,  C A 94305-213 0 

In t roduct io n 

Quit e a  lo t  o f  researc h ha s bee n don e alread y i n th e field  o f 
fac e an d gestur e recognitio n wit h som e outstandin g results . 
We tak e th e researc h effor t  a  ste p furthe r  t o as k i f  a  com -
pute r  ca n recogniz e no t  onl y whic h use r  i s facin g th e com -
pute r  screen ,  bu t  als o wha t  facia l  expressio n [s/]h e i s show -
ing .  Th e expression s ar e the n categorize d i n term s o f  th e 
emotion s the y signal .  Th e abilit y  t o recogniz e facia l  expres -
sion s ca n enable :  (1 )  computer s t o becom e "aware "  o f  th e 
emotiona l  state s th e use r  i s experiencin g an d tha t  informatio n 
ca n b e include d i n th e use r  model ;  (2 )  human-compute r  com -
municatio n t o becom e mor e natura l  an d i s startin g t o b e in -
clude d i n multimoda l  human-compute r  interface s (Sakamot o 
et  al. ,  1997) ;  (3 )  softwar e agent s wit h suc h "awareness "  t o 
evolv e int o mor e comple x an d self-motivate d artificia l  sys -
tem s (Lisetti ,  1997) ;  (4 )  exper t  system s i n automati c real-tim e 
recognitio n o f  facia l  expression s t o facilitat e th e developmen t 
of  psychologica l  emotio n theorie s b y makin g easie r  th e ex -
perimenta l  dat a collectio n o f  facia l  expressions . 

Some Experimental Results 

We starte d workin g wit h tw o expressions ,  namel y neutra l  an d 
happy .  W e use d th e F E R E T dat a bas e efface s whic h include d 
smilin g face s an d neutra l  faces^ .  W e preprocesse d th e image s 
t o cro p th e relevan t  portion s o f  th e fac e an d t o perfor m his -
togra m equalizatio n fo r  normalizin g intensit y acros s th e dif -
feren t  images .  W e isolate d th e thir d are a o f  th e fac e whic h 
i s capabl e o f  independen t  movement .  I t  include s th e mouth , 
most  o f  th e nos e an d th e chi n (Ekman ,  1975) . 

We traine d th e networ k o n 11 6 inpu t  image s o f  siz e 
(74X73) .  W e ha d image s o f  5 2 differen t  persons ,  tw o im -
ages pe r  person .  W e include d 6 9 image s i n ou r  trainin g se t 
and 2 2 image s i n ou r  testin g se t  fo r  generalization . 

The image s containe d i n th e F E R E T dat a bas e wer e some -
time s grade d i n term s o f  expressiveness ,  a n issu e tha t  w e ad -
dresse d b y usin g grade d target s a s well .  W e use d target s wit h 
rang e 0. 1 <  targe t  <  0.6 . 

Tabl e 1  summarize s th e testin g sessio n fo r  generalization . 
The firs t  colum n identifie s th e person .  Th e secon d an d fourt h 
column s lis t  th e targe t  value s evaluatin g th e degre e o f  expres -
sio n o f  eac h image .  Th e thir d an d fifth  colum n giv e th e gen -

eralizatio n result s o f  th e networ k afte r  th e training .  Th e net -

wor k learne d an d generalize d accuratel y wit h n o error s o n 
thi s dat a set . 

Tabl e 1 :  Result s o f  lowe r  fac e generalizin g 

Perso n 
i d 
sl9 2 
sl9 3 
sl9 4 
s212 
s213 
s214 
s215 
s095 
s233 
s234 
s235 

TARGET 
NEUTRAL 
.2 
.1 
.1 
.1 
.2 
.2 
.2 
.2 
.2 
.1 
.1 

NETWORK 
OUTPUT 
.21 2 
,17 5 
.21 1 
.18 4 
.22 6 
.24 7 
.24 9 
.29 5 
.18 7 
.19 4 
.20 5 

TARGET 
SMILE 
.6 
,3 
.4 
.6 
.6 
.5 
.4 
.3 
.4 
.1 
.5 

NETWORK 
OUTPUT 
.46 8 
.36 9 
.44 1 
.41 0 
.45 7 
.40 3 
.41 4 
.33 9 
.35 5 
.19 1 
.40 9 

^Portion s o f  thi s researc h i n thi s pape r  us e th e FERE T databas e 
of  facia l  image s collecte d unde r  th e ARPA/AR L FERE T program . 

C o n c l u s i o n 

The developmen t  o f  ou r  Automati c Integrate d Facia l  Expres -
sio n Interprete r  Syste m i s designe d wit h th e goa l  o f  renderin g 
computer s mor e sensitiv e t o thei r  user' s cognitiv e states .  Th e 
sub-syste m propose d i n thi s par t  o f  th e researc h i s concerne d 
wit h makin g th e compute r  mor e finely  awar e o f  th e user' s 
bod y languag e -  i n particular ,  th e face .  Suc h a  syste m ca n 
be integrate d withi n a  large r  compute r  perceptua l  front-en d 
sendin g collecte d informatio n t o variou s sub-systems . 
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