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[Abstract]

Developmental disorders are impairments of brain and/or central nervous system and refer to a disorder
of brain function that affects languages, communication skills, perception, sociality and so on. In diagnosis
of developmental disorders, behavioral response such as expressing emotions in proper situation is one of
observable indicators that tells whether or not individual has the disorders. However, diagnosis by
observation can allow subjective evaluation that leads erroneous conclusion. This research presents the
technological environment and data acquisition system for Al based screening of autism disorder. The
environment was built considering activities for two screening protocols, namely Autism Diagnostic
Observation Schedule (ADOS) and Behavior Development Screening for Toddler (BeDevel). The activities
between therapist and baby during the screening are fully recorded. The proposed software in this research

was designed to support recording, monitoring and data tagging for leaming Al algorithms.
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Cognitive Response
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I. Introduction
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II. Preliminaries

1. Medical Technology for the Diagnosis of
Autism Spectrum Disorder
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2. Artificial Intelligence Based Behavioral
response and Psychological Cognitive
Technology
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3. Artificial Intelligence Based Therapy of
Children with Autism
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Fig. 1. Living Lab Structure
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Fig. 2. System Software Structure

III. Implementation
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2. System for Data Acquisition
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2.2 Tagging System
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Fig. 4. Video Tagging System Ul
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Table 1. Labeling Video Example

st Time Line Score Evidence
Number
A1 00:01:30-00:01:55 3 eve
contact
A1_2 00:02:35-00:03:00 2 Hand
Gesture
B11 00:05:10-00:05:40 1 call
Reaction
IS Table 1.3 742 ez ADOS, BeDevel

TAE 27H] Ao g WeojA Qlot, AR AledsiH
AeAtzo] =obd JA= AAsHEA dARK]of ARSI
=0 tiet 949 Bl AR ARE o'
SIS siQith o] mMUSS Hi AlARA =224
MKVToolNixS AF&5to] Kinectl $E 7H0of siEst= o
= Bderelof] sl HgEo] ARgstIt14]. A
Fd=0l tigt AR dAdupd} HAE mpo] FEjZ A
ot &% ka0l AR & o] ol FEIE S0f A=A
7 &l & & s - s

ADOS, BeDevel ZAARE Rled2 AL Oge] o], <
oAl 252 st AU ert A% "ot o] AluE| e
o= Table 10fA4 Ho]5%o] Al_1, Bl_1 59| &3loz
T=Elo] It} olE 29 Al_1o] RlgAP} FAL tiAe]
olg= =WsIYE W ¥ REE wHsHl "o
Table 19] Evidence= & & 39 HRSo| djst 92
=71 500 tigh Alaxdy SAF 5ol =YEY ghgof wet
ol Az RS} sto] 7SSt o2t HAF HAlE
AeAtzol =9t Jd= A B 22 AR &
FNo7 FHE, 29YRE, AlaA 59 3sukgo ikl

A
ES

Datasetg 1% & c}

L

o

2.3 Kinect Depth Sensor Calibration

2 AFNY Zakge & 1719 I 54 mYR
ek 7o) Kinect gAmiele 217} sty Lies
=R 29| mpdofl= Color, Depth, IR & 3719] A4F
2 25t lt}. Depth 49| 4% Bl F1to|A<]
70} Kinect 7ozt Sxe] gh2o] A che 7oz}

ol Tl 2ol A1 ol My & 4 et



52  Journal of The Korea Society of Computer and Information

Synchronization

Adjustment

Fig. 5. Synchronization of multiple Azure Kinect. In
the image above, the red circle indicates that
interference is occurring between Kinects.
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IV. Results

Fig. 6. Monitoring System Recording Results. (a) ip
(b) RGB Kinect Image, (c) Depth Kinect Image,
(d) IR Kinect Image.
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Fig. 8. Results of Tagging System
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V. Conclusions
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