
- which it misconstrued as anger four times out 
of 10. However, says Hara, human subjects 

Putting a Human Face on a made the same mistake almost as frequently. 
.. The face robot can also dish out what it 

New   reed of Robot 
TOKYO-From the robot 6-3P0 qf mose urgent in the 14805, says Ham, when 
Wms fame to the android Data from the tele-' Japanese scientists began talking seriously 
vision series Star Trek: The Nexe G m m  about building autonomous robots to coop 
people have dreamed of computers with hu- erate with workers in industrial settings. To 
man faces and feelings. Although getting help bridge the gap between humans and 
machines to feel emotions b still out of cyborg co-workers, he and his colleagues 
reach, researchers at the Science University dreamed up the idea of a face robot. 
of Tokya are developw a robot that can do The resulting first-generation robot looks 
the next b t  thing: recognize and d-isplay much like a Japanese female mannequin, 
facial q r e s s b m a  with a rubberized face and a shock ofaatural 

Slightly larger than the average human black hair. But mounted in the head's alumi- 
head, the "face robotn is part of a burgeorurag num frame is a chargecaupled device cam- 

se&. ''A machine doesn't need to express 
feeling, but a person needs to feel some kind 
of m t h  or kindness from it," says Hara. 

'The robot has 18 air pressure4iven micro- 
actuatots--gears that can change the p i -  
tion of its facial features. Displaying an ex- - 
pression requires activating a distinct c m -  
bination of microactuators. Hara borrowed 
from social psychologists a schema for coor- 
dinating the movement of the actuators. 
A c d i n g  to studies in t h ~  late 1970s ledby 
Paul h a .  of the University of Califotnia, 
San Francisco, the movement of facial 
muscles is divided into 44 "action units," 
each of which corresponds to a visible 
change in facial expression, such as a wrin- 
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(MI, n m a l  (cents-), and disguM ( @ & $ e m .  The machine 
behind the faGB (below, &hf]. 

efforti to improve c m i c a t i o n s  between era that peers out 
hu& and machines, whether in a manu- through the robot's complicated to show than other expressions. 
factwing plant, theme pa& or other work plasticleft eye, scan- Fear & the movement of eight d o 4  

' .  environment. But the face robot fills a cru- ning brightness val- 3 mits compared to an average of four action . *.ia1 void in the effort? says one of its creators, ues across a person's u units for the other expressions, Hara is 
omputer- scientist h i o  H m .  Ccmven- face. Tommgnk an ing to fine-tune the robot's fear expression 
ional studies of man-machine communica- expression, a com- weU as develop faster microactuators 
ions, he says, overlook the fact that for hu- puter hooked up to ter real-time facial displays. 
haqs $iface &:"is the most important h t ru -  the robot compares 
i~erit h s r w d i r r i n g  a rnes~e . "  the distances between darker weas cme- 
Th? Japanese government seems to con- sponding to the eyes, mouth, nose, and eye- students has begun b 

ur that there is a research gap: Earlier this brows to default. values for a composite poker botn-icroactuators 

i 
year it gave Haraa $3 million, 5-year grant to face. The computer can determine a dis- 
fund the face robot project, now in high gear played expression within 60 milliseconds by 
in his g~a'wling, 30-person lab in Science comparing the dsrences in position of fa- be provided, by a syn 
University's mechanical engineering depart- cial features against stored templatesfor vari- ally, Hara says, his team could unite the 
ment. News of Hara's crude prototype is just ous expressions. and mouth robots in a sec~nd-geneta 
beginning to trickle west. "From what I've When Hara's team put the face robot robot which might also be endowed wl 
sen ,  it's a very interesting, very challenging through its paces by having it identrfy the simulated breathing and tongue motion, 
project," says H a y o o n  Kazerooni of the facial &om of 15 volunteer students, 
mechanical engipzring department at the the robot performed remarkably well, Over- 
Jniversity afiCalifomia, Berkeley. all, it correctly identified expressions of hap- 
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Hara and his, collaborator Hiroshi KO- piness, surprise, sadmes, anger, fear, and dis- 
bayashi trace the project's roots to the 19709, gust 85% of the time, In a study the group 
when a series of explosions inJapanese chem- presented at at workshop last year, human 
ical plants due to human emprompted psy- subjects mmctly identified the same six ex- 
chologists fo explore possible connections pressions wom by professional Japanese ac- 
between facial expressians and communica- tors 87% d t h e  time. The most ttoublesome 
ions on the job' Those concerns became expression for the face robot was disgust, 
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