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* ABA:Applied Behavioral Analysis
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Robot mediated Pivotal Response Treatment for Children with

Autism Spectrum Disorder
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5 Pivotal skills (motivation, social initiation, multiple cues, self-
management, empathy)
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The toys are placed at the initial positions. The robot mul child are m\nl\ul
in the game. The robot and the child can win by pinching all cherries from
the tree before the raven.

Plot

A trn taking between a robot and a child occurs until the Boomgaardje
game ends. When the robot turn comes, it asks the child to give it the
dice. After the robot throws the dice, then it asks the child to turn over the
flower card which corresponds the flower symbol of the top of the dice.
Next, the robot does the appropriate action according to the figure of the
k side. If the card with the raven is picked, then the robot asks the
child to move the raven to the next footprint. If cherry is on the card, then
it asks the child to pinch one of cherries from the tree and put it into the
basket. If sleeping animal appears on the card, the robot passes its turn to
the child without doing anything. In child’s turn, the child first throws the
dice and turns over the corresponding card. The robot often says which
flower appeared on the top of the dice or which card the child turned over
g ot a white flower on the dice™ or “Wow, it’s a cherry!™). If the
figure on the back side is raven, then he moves it to the next footprint. If
the card with the cherry. the child picks up a cherry from the tree and put
it into the basket. If sleeping animal appears on the card, then he passes
his turn to the robot. The robot sometimes verbalizes about which toy the
child moved (e.g.. “You picked a cherry

Setting, agent and agent’s goal

Scenario
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Greetings  ++
Boxopening e
Game selection -

Instruction we

Playing game

Help

TIVIPE -ciEl

Clean-upToys >

MHOW chartw End user programming

Karakter
Iris Oosterling
Iris Smeekens
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Flow chart for greeting activity

* TiViPE - o IEE

File Modules Control Help

e e % - ﬂ
50 STDP

Stretching an arm
o tothechild

Shaking hands

o Attention drawing

: o
Self-introduction

o Attention drawing

o——— Statement for question
asking

v

< >

TiVIPE module for greeting activity
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« Prompting
— Prompting techniques

— Fading/increasing/decreasing amount of assistance by robot

(" start

NA Attention
drawing
Supplement prompt

Attention
drawing

QOpen question prompt

AR NA. Attention

.y drawing
Maodel prompt

Within
delayed time drawing
IR

Reward &

1 * Note: A.R=Appropriate Response,

Cod ) e
Flow chart for prompting procedure

Attention

v

States i activate

TiViPE - B8
» Settings of Prom ptAndAttention. ?
o m s s [
WO = E Help Run ok Carvel
Mation fils C:/fm_file/lwp.bt  e— Prompt
States t activate 2
d 2
Tirme out (n ms) 10000 —Time-delay
States to activate when timed out 1
[States t activate](Keys][Key coupled states] Dlandll1643] «— Decisjon
1d B
Mation fils C:/m_file/iwa.bt o— Attention drawing
States t activate 1
* Settings of Trial. ? n
Help Run Ok Cancel
id 13
[States to activate][Keys][Key coupled states] [J[y,n][14,15] —Decision
Id 14
Motion flle C:/m_file/St bt - Reattempt
States 0 actvate
Id 15
Motion file c/m_fiegense o Deferrer

TiVIiPE module for prompting procedure
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v Settings of BehaviorDesign. ? “
Help Run ok Cancel
L J
| O
®» | Poll [
T L Key update NaOreadyR
tile Moa Control =
= = “E. Key states StatesA
LI I ) I
7 8
o0 STOP G ‘Eé @ “:mswﬁ &
1 | |* o]
Command wait (100) ~—— TiViPE textual robot command
RESRVORSEH | ..o
Key Statess
Key robot update NAQ’eady 4
1P address \189.25428.144 —— Robot IP address
Fort i
I —
» Information for NaoSenselnfo. ? IR
®
i Help ‘ Close Clear |
movem ( = ~
HeadPitch, 4.1, 1000,
HeadYaw, -14.4, 1000,
RShoulderPitch, 69.7, 1000,
< RShoulderRoll, -5.7, 1000,
Process TVPMNaoSenselnf | REIbowRall, 60.0, 1000, o
REbowyaw, 1.6, 1000, - Generated TiViPE textual robot command

RWristyaw, 59.4, 1000,
RHand, 55.1, 1000,
LShoulderPitch, 92.6, 1000,
LShoulderRoll, 22.1, 1000,
LEIbowRoll, -87.6, 1000,
LElbowYaw, -45.7, 1000,

e Suon, . Choreography of robot behaviours

Displaying lines 1 o 27 out of 27 lines. (][]l »]][m |

TiVIiPE module for behaviour design
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Semi-autonomy

— OH718t S H[214], grasping, pointing S

b TiViPE ®
v 2 Save Image Quit
EmaeT T
60" STOP  he T 4 ]
Speed
Scale
] Normalize

V| Complex real

Frame O

RElbowYaw

LRV

Coordinates (588 x 445)
value ( 190 207 215)
Image size [640 x 480]

RShoulderPitch
RShoulderRoll 0.

REbowRoll  S5.6

TVPdisplay Total elapsed time: 0 min 0 sec 181 msec. - O

100

LShoulderP 4 Gyrang .1
Cehoddormal” 13" ouchThumi) ~ LeftHandTouchThumb 0
RightHandT LeftHandTouchBack 0

LEbowRoll -52.5 RshoulderPitch 8.0 8.0 00 00
LEbowYaw -518  RshouiderRol 04 -04 00 00 :

REbowRoll 556 S56 00 00
RElbowYaw 682 632 00 00
RWiristYaw 199 189 00 00

Object tracking based on AR markers
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Prampt | Singing Frompt | Singing

Prompting -
List

Wait 1 Alle_eendies

o

Open Questian (saying) Een_koetje_en_een_kalfje

w

Hoofd_schouders_knie_en_teen
Open Question (asking)
4 Kikkertjes

Open Question Wiat kart je nu aar mij vragen? 5 Kinderen_voor kinderen feest
Fillin Yul maar aan welk dier vind jij apen? 6 Kinderen_voor_kinderen_klaar_voor_de_start
Fillr (vl maar ) Wk dier vind J} apen? 7 Op_een_grote_paddestoel
8 Papegaaitje_leef je_nog
Tell 7eg maar na welk dier vind jij erg leuk? o Roodkapje
Tell (zeg maar na) el dier vind jij erg leuk? 10 bob_de_bouwer

Physical (Misschen een andere keer)

Instant Response

Say Leg het plaatje met de boot maar op het witte vierkant
Goed gedaan say, misschien een andere keer|
hodding Blinking Fointing towards robot
Cheering Asking

Prompting using text-to-speech Robot singing songs
during training session
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Flow chart based scena

Speed-up
70X A 0.6 scenarios/month (3/5month)
M =: 1.3 scenarios/month (2/1.5month)
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Researcher

Doctor
/professor

Analysis of autism Theories of autism |

therapy session therapy -
Scenario based T o I
development of
— Ceveopmen - iscovering sui
training session Discovering suitable
(play and learning) Engi robot based Th .
)¢( u ngineer interventions erapist
N Hierarchical A\ - 4
Interaction model Defining common
,¢( Defining algorithms requ| technical modules
. by robotics used for robot
Engineer __> TiVIiPE engineers programming
programming > by therapist <
| N2
\ 4 Development of
Development of N
—»| Evaluation robot intelligence interfaces for
designing robot
for therapy X
. assisted therapy
Extended design process I I
\ 4
P Evaluation <
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Farewell Jibo and Kuri .

Or why the pursuit of the killer app is fraught with peri e N
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In the past two months, Mayfield Robotics, makers of Kuri the robot, has shut

down sales and operations and Jibo, which has run through more than S70M
of venture funding (according to CrunchBase), announced a significant
downsizing of the company.
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