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Abstract This paper presents a novel method of constructing a human task model by attention point (AP)
analysis. The AP analysis consists of two steps. At the first step, it broadly observes human task, constructs
rough human task model and finds APs which require detailed analysis. Then at the second step, by applying
time-consuming analysis on APsin the same human task, it can enhance the human task model. This human task
model is highly abstracted and is able to change the degree of abstraction adapting to the environment so asto be
applicable in a different environment.

We describe this method and its implementation using data gloves and a stereo vision system. We also show an
experimental result in which areal robot observed a human task and performed the same human task successfully
in adifferent environment using this model.
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Power Grasp clstsp Power-grasp from open
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Garbage gb A filler model for spotting

Start,End sl Silence at the start & end

31 HMM

HVMMOOOOOOOOO0OO00O0O0000000
gooooboooobooobooobboooooooo
go0o0ooOoO0O0oOO0o0ODoOO0OOoOoOO [40HMM O
gooobooooooooboooobbooooo
gbooobooboboooooooobbooa
goooooooooboboobbobooooogo

gobooobooboboboooboobooooobn

gboooboooboobooooooboooong
oooboobooboboooooobboooon
goboooobooooooooobooooDbo
O0o00ooooooooooooooog 9o

32 JOO0OOooOooooooon

000000ooo0oooooooooooooo
goooooobbbooboooooooooao
0000000000 O000oooooooooog
0000000000 0000000oooooo
gooobboouooboboobooooao
gpooad

ooooHMMOOOO0OO0OODOOOOOOOOO
oooooooo HMM O Filler (Garbage) HMM
Joddooooooooog FlleHMM OO O
O000000000oOooo[eoooooon
FilleHMMOOOOO HMMOOOOOOOOO
gooooooobbooooooboboooooa
godooooobobooooooooooogon
00000o00oooooooooooooooon
000000000000 ooooooooooo
oooooooodFRlledMMOODOOOOODOO



33 JOobDbooooboboonb

000000000000000 (CyberGlove)
Oooooooo0 (Pohemus)y D OO0O0O OO
HMM O 0000000000000 00oono
0000000000 O0Hidden OMarkov OModel
OToolkit(HTK)[7] 00000000

dooooooooooDoOo 48000000
dodooDOoOoOCyberGloveO O OOOOOOO
oooooodd {r..rmshOPohemusO 0000
oooooooog P={zy,2a,p8,v}:0 00
godooboooouooooooboooooon
O0O0O0OPolhemusO OO OOO0 PRROOOOO
Joodoooobobobooooboooooooo
oooooooooonD Ry0000ooooo
00000000 ¢+'RO00O0OO0OOOO0
000000000 0O4od

o 24 static features
CyberGlove = {r;... 15},
5 IF:=P'(I;TR:1:L:-T 'P="{x, 2},
POT =(,°T) ' 5T=" o, By},

plus 24 differentials = 48 features per hand

04000000000

godooooooooooooobood HMM O
do0o0ooooooooHMMODOOOOOOO
odo0oodooooooo2000o0o00004
gooooooooboboooooooooo
0000000000000 oooooDoooo
cls, tsy, roll, mae, opn, ok 0 5-stateleft-right (O O O
oooooooooooo)ydHMMMOOOOOOO
O000sl0D00oooooooooooooag
s00000000000000000ghO00O
goboooooooooooobobouooboo
goooobooouoouooooo

34 0O0OO

gs0000gooooooooooooooo
HvMOOOOoooooooooooooooobo

7 M"“‘“\
———— 1 | R |

Il
[ - .
| PRECISION RELMSE}J

|
I|
| Enp Lo

Oosooooooooonog

030000000000

Left Right
% Accuracy | 98.89% | 95.56%
N,D,S| 90,0,0,1 | 90,0,4,0
N—-D-S—-T

% Accuracy = ~ X 100%
(N)umber of gestures, (D)eletion error,
(S)ubstitution error, (I)nsertion error

gdboooobooooobbooooooooooo
O30HzOOOOOOOOOOOoOOooDOooooo
gogoobooboboobobooooobbbod
gooooboobobobobbboboobbboo

gooooobobooooooooooooobo
gooodoboboobbooobobbobboon
gooboboobbooooobooobobobobn
000000 1840 (2000000000 OO
OO0 i1e6/00000)000000C0OCOCDOO
gboobbooboooobboobobbobb
ggboboobbobooooboboobobobob
goobOoboooboboooooboooogo
oooodoOogb e0ooooooogoo 3
good

4 DUO0OoOoOoDoObOOooboon
good

gobooboooobobobobooobob
gooobooboboooooboboooobobon
gooogooobobobobbbboboboboo
gbbooboooooobbooobooogobobboo
gbbooooooooooobooboboDboo
oooOoOo[@gooooocooooooooooo
coooooooOooooOopobooooednO



Angle of Convergance
7 dagrees Vertical Angle of View
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