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Abstract

Although studies on humans’ skill acquisition were
able to show some specific areas of skill acquisition of
tool use and sports skills, these studies did not intend
to present an integrated and broad model for humans’
skill acquisition. Suzuki (2010) proposed a human’s
skill model composed of five levels, sensory-motor
skill, motion skill, cognitive skill, planning skill, and
social skill. In this workshop, we try to locate our
studies on different levels of this model. Suzuki and
Igarashi present studies on skill acquisition from
engineering perspective. As one example of tool for
the skill enhancement, Suzuki proposes a
mathematical algorithm of a Bayesian Intention
Estimator using Self-Organizing Map.  Igarashi
discusses a concept of skill acquisition as estimation of
manipulative results and presents a skill assist
technique without human awareness. Yasuda and
Kobayashi present studies on skill acquisition from
psychological perspectives. Yasuda categorizes eye
movements when micro slips of a hand occurs and
explores the relationship between hand movement and
Kobayashi and Nakata show
ontology changes in task skill acquisition using virtual

eye movement.
collaborative conveyer task. =~ We hope our efforts of
integrating both engineering and psychological
findings will bring more active discussion on human
skill acquisition.

Keywords — SKkill Levels, Bayesian Intention Estimator,
Self-Organizing Map, Human Machine System,
Subliminal Calibration, Micro-Slips, Eye Gaze, Ontology,
Common Ground.
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[S1] # &= 2% )L Social skill
Conversation, negotiation, division of roles,
estimation of intentions. 2

[S2] 5@ Z &)L Planning skill
Task planning, optimization of work process, £
sequential dependencies, discrete movement. \r =

[S3] B250. A )L : Cognitive skill
Recognition of circumstance, understanding
of meanings subconscious awareness.

[S4] Eh4E &L : Motion skill B0
Execution of segmented subtask, £/
rule-base behavior. - )

[S5] % A& JL:Sensory-motor skill | s
Voluntary motion, delay compensation in % ﬁ’%%
neural system, feedback-error learning control. = (&
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Figure 2 7> & Figure 4 (2, Group AIZEIT 5
KRATCOMEAERFOA L e v—%R3. 34T
DT> T, M S 2B ORI L
7=. task general verb & task specific verb TiZ
JAMEENZIE WA R S, task general verb X
task specific verb & LB LTI L5 W0 LD
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FICREWTIE TS 22 NES] D F 22712
R 2 BhE XD DR E Mo 1oy, Thnd) T4
51 DX 9 2R 2B ORI L OB
Molo. Ziuk, BITERVIKRL, Z A 7T
D AFNVIPRELT-FT, #BREMTH 271K
7% A HH(Common Ground) 23 N7 S #u7z 7=
DThHEZEZLND.

5. iR
AFOWHRIEENBGET 5 & X2, ML
ROREFRUTIIT L & bS50, BEiofk

BRI S A7 ITRBRY 2 b DI+ 5 —F, —
XA 72BN EITAD L3 B W E WS ERRE O,
A b e =N T H 2 LR SN,
HIEIT &b 7 o TogkBRE [ 0 Je A JE (Common
Ground) DFENLN B > TV D A[EEMERH H. £
KOITN—=FIZBONTHREFEOA Y b r P —2
AT ORERDD.

[ sk general verb
[ Task specific verb

#1 someone does some action for me
#2 1 do some action for someone

G o puh) T owara (anish) kuttsuku (stick) haru (become)

[tetsudau(help) T doku (stepaside)  |f kuru (come) tooru (pass) N naosu (fix) ]
I yuu (say) [[ butsukaru bump) | iru (exist) \[___tomaru(stop) __||__modosu (undo) ]

T\

[ Kureru(do#1) || mawaru(rotate) || hakobu (convey) || toku(release) [ (|
[ageru(do#®) ™ H  muku (turn) i hairu (enter) ][soroo (all together) N osaeru(hold) ]
[“mieru@bletosee) || iku (go) | !aosu(lalydown) ][ hikkakaru (hooked) [[ zurasu (shif) |
[ wakaru I ataru (hit) [l sagaru(mloveba(k) [ matsu (wait) | [hasamaru (got caught)]
[ kawaru (take place) || aru (exist) Il molsul(holdh ][ hanasu (release) | oku (put) |

aru (do)
ﬁ

Figure 2. 1#YTHBIT 284 hrv—

[ sk general verb #1 someone does some action for me
[ Teskspecitcvens > < #21'do some action for someone
Z NS
[ morau(do#1) | osu (push) {~ owaru (finish)
\1 tooru (pass) |
[ yuu (say) I butsukaru (bump) || iru (exist) \___tomaru(stop) ]
[karera(do#1) ]| mawaru (rotate)  |{ hakobu (convey)
—— |
[ mieru (able to see) [ iku (go) |
[ wakaru (understand) [ matsu (wait) ] [hasamaru (got caught)]
aru (exist)

aru (do) [ magaru(curve) ][ dasu(letout || furu (swing) 1 oreru (turn) |
i
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[ Task general verb #1 someone does some action for me
> #21do some action for someone
[ Taskspecific verb
tooru (pass)

[_morau(do#) | osu (push)

doku (step aside)

[ yuu (say) | iru (exist)
[Kureru(do#) " [ mawaru (rotate) |
[ ageu(do#® || muku (turn) [ hairuenten |

[ iku (go) ]
[[wakaru (understand) matsu (wait) __|

yaru (do)
/ /
[ suuido ] L
tariru (willdo) ][ dasu(letout) |

[ tanomufask) | ugoku (move) |
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