openings autoclave bags

laboratory coats

inner gloves

outer gloves

i temperature recorders
a Bl
water == ds
M1 #WBEOEOAL Oy — X — DS



a) added water , min
() openings place temp(0) 10 20 30 40 50 60
121 1183
418
outside 124 1200
100 open of T L
gloves 128 45.'3
1226
132 o
121 11851
inside 503 =
124 g
100 open gloovfe = e
s 20;
128 e
132 1230
413
b) added water , min
() openings  place tomp(O) 10 20 30 40 50 60 70 80 90 100 110 120
121 1148
315
outside 124 1165
0 open of 1900 s
128
gloves 338
132 1233
372
191 1318762[
inside 124 1200 I
0 open of 517 375
128
gloves 364 l
132 1225
344
C) added water openings min
(ml) place temp (T 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
124 1134
185 }
outside 124 1147 ‘
0 close of i
1 1163
gloves 8 143 l
132 1]15868|
121 1143
211 |
inside 124 116.0l
0 close of L
gloves 128 12118.68 }
132 12351
145
d) added water . min
(ml) openings place temp(O) 10 20 30 40 50 60 70 80 90 100 110 120
121 11183.4
‘ 5
outside 124 1147 ‘
0 close of 75 14
163
gloves 128 143
132 1188’
166
5
inside 124 1200 ‘ '
0 open of = L
gloves 128 1;;51}
132 122.51
344
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additional water . min
openings 10 20 30 40 50 60 70 80
quantity (ml)  method temp (°C)
183
121 i
B
100 directly open T
128 Y
1226
132 o
121 Ao
1152
in plastic 124 290 i
L receptacles apsn 1175
128
309
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Bio-safety Lab

| telllgent Blohaza d Trammg w1th 3D Interactlo

Nahum Alvarez’

Marc Cavazzat

Shuji Fujimoto#*

Helmut Prendinger

*National Institute of Informatics, SNational Institute of Infectious Diseases

*Faculty of Medical Sciences, Kyushu University, fSchool of Computing, University of Teesside

Mika Shigematsu$

f: [ Important Problem ]

and impractical.

[ Proposal ]

Kinect device.

[ Research Challenge ]

Biohazard training is important for health workers (e.g. nurses), but Bio-safety Labs are few

We developed a training system based on (1) real-time instantiation of task models from
trainee’s actions and (2) realistic lab object interaction using hand gestures through the

Integration of knowledge-based techniques and natural interaction for practicing complex
biohazard procedures.

~

Re_gl-time Task Recognition with 3D |

Unity Commands

Event Dispatcher Reasoner

Common Sense 4

Fa
Common Sense Task Recognition Engine
Database ..
S, \_‘(\')ondmons
i # N £ Feedback
2 S- e Messages /
............... & Task Model
Recognized Tasks | Reasoner

foce
Task-level Events

Creation and Animation Procedures

Buissaooid
g sarshud s1sldo

Unity 3D Content Development Engine

T 4‘ e [k

Task-level Events

Table 1. Type and number of user mistakes. NM abbreviates "No mistake™

- Tears
e UL Uz U3 U4 Us U UT US UD UI0
Tnlerposing with theairvents | 17 10 6 2 6 8 22 3 11
Confusing absorbent paper | 3 1 NM_NM 3 NM NM NM NM NM
with absorbent pad
Merging the waste incorrectly | 8 _ 88 _NM_NM_NM__8 8 3
Total 4 16 21 6 26 16 30 6 10

Table II. Average time consumed for performing mistakes and standard deviation (in
seconds)

Type of mistake Average _slddev
Natural Gestural Interaction Processing Tterposing with the oir vents 103 74
Native Subsystem Confusing absorbont paper with absorbentpad | 07 10
Events Merging the waste i 72 18
ﬁ Motion Preprocessing (Task-level Event Total 184 L]
_ Generation)
Table L, Averags fime needad for corracing each nstanc of a mistake {in seconds). NM abbreviates “No mistaks" and
Animation a MnG abbreviatas "Mistaka not correctad”
Procedures o i Users
o o Typsofsalstaky UL U2 U3 U« Us US U7 US US U
Geslure Position and Type Tnterposing with the air vents | 11 984 10 7.1 101 22 008 10 693 139
- Confusing_absorbent paper | 28 34 NM NM MnC NM NM NM NM NM
e with absorbent pad
* Merging the waste incorrectly | 16 155645 NM_MnC_NM_ 27 165 65 4

N\,

Task recognition with continuous user intervention

VA

Task tree model of the training procedures

A
N

B LR EBIZE T

User takes ethanol bottle Tack Tree
T User asks for help
B N . o~
: Task recognized - \ 3
N B
User takes’ (9
ethanol
-
—— y Norgler
Event: Take(ethanol) P Task Model Reasoner _/'\}\—\
g Eventhelp u-.--m ) PR G ,..m\ p ,;{-\
User uses ethanol with left cover Task Tree /N \ ey
i i \ o P
< Task Model Reasoner /;__«’/ ,2:( //_1_</L>»\ /_./ \\ |
) e \
Task Tree i ’\ G e/ W r/ A N \
Possible actions: f..‘../*l::%r C;""" &= D "')';";.;(";’:.‘;,‘.'\ A
[P { e o) et/ van ) et ) \
- Takefisopropandl) > distance & e g \:-/ ~— S \r N’ N0
- Take{detergent) =» distance 4 il e ey
- Drop{ethanol, north-cover) - distance 2 Sraas ) Prom=N ) ™ e
west-cover)  distance 2 NS ﬁ( N\ )z< )
Event: Droplethanol, left-cover) P Task Mode! Reasoner - Drop{ethanol, south-cover) - distance 2 1{\/~};\ ‘/ﬁ::\ ",,:::,\«’ ;{ e OGS P E;:
b )k Lo ) Ciw ) N/ R s,/ anlven,|
User uses ethanol with center cover i ~— F N g T N
= o el Geamion () ey (et S S s
e R Task recognited: NONE A0 S\ s S S o\ Rl
ion incorrect p—
T o=
left cover -
\_/ —
4
Event: Drop{ethanol, center-cover) $ Task Model Reasoner ) \\H //
\ 2
Core' L §¢é 4 Teesside
Key Reference: Cooperation KY»USHU University
: : " 3 St s
ACM Transactions on Intelligent Systems and Technology (Under review.) Partners: N iy

Helmut Prendinger (Professor) (helmut@nii.ac.jp), Nahum Alvarez (nahum@nii.ac.jp)
- Prendinger Laboratory / TEL : +81-3-4212-2650 FAX : +81-3-3556-1916
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