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Abstract

Depression is a problem that affects a person's life in society. A preferred tool for early
screening or diagnosis of the problem before entering a medical procedure is the use of the PHQ-9
assessment in which the assessed person may distort the responses, resulting in incorrect or
incomplete assessment. The objectives of this research were to design and develop algorithms for
the prototype tool for analysis of the depression trend from behavioral observation while conducting
the PHQ-9 assessment via the web-based application. This research used the experimental research
approach and selected sample by purposive method from a group of undergraduate students
who were volunteers to be assessed with the PHQ-9 assessment. The research identified 3 areas of
clinical behaviors to be studied and the results were analyzed with the matching of clinical behaviors
with the technological tools. The results were as follows: The behaviors demonstrated during the
assessment followed a pattern of characteristics of clinical behaviors of depression, which could be
analyzed with the following techniques: (1) the technique of analysis of facial emotions, which is
used for the study of clinical mood/emotion symptoms related to feelings of sadness, depressed
faces, depressed emotion, and crying easily; the depressed emotions could be detected by
observation of facial expression changes and movements of eyes, eyebrows and corners of the
mouth; (2) the technique of behavior tracking, which is used for the study of clinical cognition
symptoms related to the deterioration of the patient’s concentration, absent-mindedness, slow or
long thoughts, hesitation, changing of answers and reaction time while doing the PHQ-9 depression
assessment through web-based application; and (3) the technique of analysis of head movement,
which is used for the study of clinical psychomotor symptoms, applying for detecting the presence
or movement of the head in order to be used in the diagnosis of primary depression of students

and staff, and in support of depression diagnosis in the hospital in the future.
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AN 5 TuRDUITN1959RINLENU9D (Screen Recoding)

Screen Recoding Script
e
e o o e P

3d1DS Sulpoday usa1ds

$unou3s Model Facial Emotions

mafudayaluiuneu Facial Emotions awasls Script dwmiunsnduersuaiuulun Tneruualy
Bumsvhanudenisdiandes Mntussuuaniensyuudes ievaunuvonu duitlifesfduiusiu
ldusiauludnvansdananginssuvnsivhuuuussdu uasddluifudogudoya sonisnsadum
Tuntln (Face Detection) A1y Face Detection using Haar Cascades kagn153tAs1gMa15ualuuluniin

N v

(Facial Emotional) @8 Fer2013 Model Fadunaudsnisvinauresaiu Facial Emotions Model ¢l
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Start Facial Emotions

@ Face Detection
(Face Detection usine Haar Cascades)

Input VDO From Webcam

Result Face Detection

Displeased = 1.0

Worry =20

o Happy =30

> Sad =40

Image Convolutional Surprised = 5.0

Camera Image Original 48x48

s s Layer Disfavor =6.0

Neutral =70

End Facial Emotions

A9 6 TURBUITNTVRIRUUIAaBIsURIuLluNn (Model Facial Emotions)

JUABUITNITVRILUUINABIN5EARBULNIVRIATHE (Model Head Movement Detection)

mlesziiasiiufoyaluduneu Model Head Movement Detection &4 Script d15unsaadu

N156AAUIMIVBIATYE 18 NUALAEUNITYINUAENTISITANABIIINTUSEUUALLSUNTEUVLDE WilDYINIU

wuvruy druiilddesufduiusiugldudiinnuludnuaugnsdunanginssuvaeivihuuuussiiu meds

AAM (Active Appearance Model) I14UNNEANTTUANUANANYUENIETRAAE Support Vector Machine:

(%

SVM Fa9#8135N15719UU89dIU Head Movement Detection Hsail

I Face Detection
Start > rl
Input VDO (Face Detection usine Haar Cascades)

From Webcam

Result Face Detection

Model Head Movement Detection

L <Tilting+> = 1Bede
<Tilting> = 1B8sw
» <Shaking+> = vude
<Shaking> = #ude

» <Nodding+> = Lewin

<Nodding-> = fiamtin

uoNR}RQ JUSWIAOW PR3H 12POW

3D face model 2D face model Y
<Front> = WA

Model Head Movement Detection

Active Appearance Model

Model Head Movement Detection

v
Support Vector Machine
(Ssvm)

End

AN 7 TURBUITNSVRIRUUIaRINSIAARU YIRS YE (Model Head Movement Detection)
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JunaudIsInsziuuldun1zduadr (The PHQ-9 Assessment Analysis)

v

deszuutuiindeyavinuuunesuivdeyaiiugiu wuuusslu wazdoyangfnssuvaesyiuuy

v
[

Usziiuwan ssuvdsihdeyanavunundnsieimauduius Inedduneuisnl

Fadioyatiugm ]

Start Analysis NANTIATIER

fetoyanisadoulmvesisey

—>[ fadioyaonsual ]

—

mmaaquﬁniw

ad
‘ naeiiuguuuy

nouseste svhuuudsziiy

afnn1zesunl nitﬁﬁrﬁu;ﬂu’u’u Fagunuunudriu annnnzensual
vaiLuUMgey nouliGeste wgAnssuivhmsuszidiu VRUUUNAADY

maudITuSYeY mamdTuSYes afnn1ig mauELTUSYe

971518l / fmay / wasuln 013ual / Amev / indieulmves 015Ul 013ual / Amev / wdeulmives

Yosfsey / 1aa fiswe / wauzvidy fiswg /

Soj——( -

UEAITILNURIY Website

AN 8 TUADUITNITUATIZARUILTLUAIETULATY (The PHQ-9 Assessment Analysis)

n1398nwUUITInUsEANSAIN (Measurement)
nefeiifoansAnwngnssuun mevhuuuUssdu PHO-9 kulusunsudszenduuiu daluy
myinuszansnmueslunalasduuniszinmdeyadeiiannisduan Ussnause
- 1 Precision f1aun1s#l (1) Tagfl Precision Al S1udusadnsfisuuniugadoyaiign False
Negative fip AsfilUsunsauniuneingnuaznssiudoyaiiiin uaz False Negative Ao Awilusunsuvitunedn
gnuazasaiutoyadiia

True Positive
(1)

Precision =
True Positive + False Positive

' '
= a

- A1 Recall 73aun159 (2) Ine?l Recall An FIUIUNAGNSNTLUNGN True Positive An F49

D

Y

lUsunsuvingngnuazassiutoyaiign uay False Negative fip Alusunsuinuwgingnuagnsaiudeya
iin

True Positive (2)

Recall =
True Positive + False Negative
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' '
a a

- A1 Accuracy A3aun15% (3) Iae?l Accuracy fie A1AIINQNABS True Positive Ao &1

' '
a

lUsunswiungingnuazassiuteyaign True Positive Ao dsillsunsuviungdngnuazasanudeyangn

a

False Positive A &491lUsUATNYINUNEIIRALATASIAUTDNANON Wag False Negative An &99lUSILATY

Y Y
uggnuazasaiuteyaniie

True Positive + True Negative
Accuracy = (3)
True Positive + True Negative + False Positive + False Negative

FPUAMUTUNUSATUNYRANTTULT s TiBEe
1NN TUABUITNIAS19ATBILBAULUUIATIEMRUITUN1ILLIATULAS191NN1TAILNS
WANIIN vauzyiuuuUIEiua1Edas PHQ-9 M1ulusunsuuszgnduuiu 11mnassmuluusIaes

Wun1a (Walkthrough) wagihdeyanginssunierdinannguiegrsfiiluenanading undnsziae

[ '

\w3asiladueg (Tools Matching) MuAMANYMLLAZANUADAARBITENIINGANTIUNNAGTN LaziATeslle

Aumalulagiivun iedingsuuuusenuauduiusidadsgsiiiadu fdan1ni 9

nenuinnzikualianeduai H
ﬂa uana -
UL BT s BOTUM e

Participants @ | Ouestion 1 10:00.00 20

Question_2 10:00.50 19

Question_3 10:00.52 2

Question_4 11:00.00 5

Question_5 11:00.16 10 = &

Question 7 12:00.00 15 - Skip

Change

Submit Data 12.40.00 20 Skip

Question_8 122025 15 =

Question_6 13.00.00 20 Return

>
-
3
-
<G
Question_8 120525 325 D@ 235 | Tme>0sec
A
=3
3
—p

Question_9 155012 50

Submit Data 13.55.00

AN 9 FIENUIATIEIRUIUNN1ILTULAS

NAN15338

msfnwilefumuuImsmsiauedosdiedmiusunhaufuluuyssidunzduni1 PHQ-9
Wunsmumutas@nunanuiiisadesiunsysanmsseninuaiesfiomasnumalulad uinnssy Ininen
waznzduai ethdeyafildfumiuiuanindnine dunisdunuaiidsdn Weuszaadeyadls
MnmsAneuiiAeades uagnumunssUMITeINIIYIAREs MMunassatunduinAnwsEiuUT
p3nBusomIusiaraing lnednidenngAnssuifios 10 JUuUY Uszneusnenginssunisnadnlusiu

91518 AU Psychomotor agd1u Cognition 1191899 LdWN1e (Walkthrough) fien1wit 10
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Question
i
1
= Answer
Question
_ i
Gender Real-time 2 Abnormal
. = Answer _ Jaewn Behavior_
|r I I 1
! Behavior | Question : Question !
= Answer | . 1 & I . 1
)
............. _ 3 I
| T 3 [ 3 I
| S I
: = absent-minded | = Answer I = Chanee Answer :
[ ! I I
. | I
: Behavior I Question I :
I . ! i I l
| I
Age | H R 4| < - |
I ! — I ]
= Not stay still 1 = Answel [
AGE : . swer ! :
I | \l! I ]
- Answer [ : Question : Question :
- : | K I - I
i ) 5] ——— I
| ! I 1
1 ry— i
: . = Answer : = Long Time :
I 1 I ]
: | Question : Question :
1 i I . I
Status \ 1 7 — 7 1
». I | [ I
‘ ()' : : = Answer : = Skip question :
[ I I I
\ . 1 . I ]
- Behavior | Question . |
= Answer | e \ = I I
el 1
: 8 - | 8 I |
— 1 — i
: = depress | = Ar:l‘srwer I :
[ 1 1 1
[ Behavior | Question : !
| —~Or | - \ Submit Data |
Submit Data | 9 4---1 --------- 9 —_— |
I |
: - : : Answer :
o - I 1
o - | |
I 1
I ]
1 1
[
|
[
\
Submit Data
-
-
7z

AT 10 AIDENUNUNINNITINABIEUNIS (Walkthrough)

o v

NNINARBINUUKUTIADUHUN (Walkthrough) Wrdeyangnssunisadinainngusieene

U

Juonanadas 10 518 Tagldszyypaa visedeyafivativeraadas ayuenizduniussdiuig wuuussiiu

AMEFuAsT PHQ-9 iieliiiuluanig wazngfnssuniseadn Aidetulusazdunousuuiluduuneu

(Step by Step) 31nUUINUIATIEYIAIEATEBTUA (Tools Matching) ANUANAN YA YBIAIUABAAR DY

sEUiNangfinssun1snddnuazinsoslionumalulad waznaulandvesdymiaunginssuniadin

AITEaTBLATIENgANTIUTAATUAINNINAaesluAaduY AauTnglunisen 1
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A1319% 1 LanangAnssun1sviiuulseidiuvesenanalng

Participants (Volunteer)
o o | e[| e | o] 6| 0600660
1 Question 1 1 1 1 1 1 1 1 1 1
Behavior fou nou noU fou fou fou fou fou fou foUu
2 Question 2 2 2 2 2 2 2 2 2 1
Behavior noy nOU nOU Moy oglaidls noy noy nOU Moy Waeu
3 Question 3 2 3 3 2 a4 3 3 3 2
Behavior fou Wi Anuu fou foUu pou | liflguns | wnioase fou fou
4 Question 4 3 3 a4 3 3 3 a4 4 3
Behavior Moy noU noU noy oglaidl noy noy noy noy noy
5  Question 5 4 4 5 3 5 a4 5 5 a4
Behavior fou noU noU fou fou fou fou fou fou fou
6  Question 6 5 5 6 4 8 5 6 5 5
Behavior Ao noy mou | Laiflenn3 Ao Aoy | eglids | Aeuu | wWasu Aoy
7  Question 7 6 6 6 5 8 5 6 6 6
Behavior fOU Aauu | Aeuu fOU fOU fOU fOU AU AU Soali
8  Question 8 6 6 7 8 9 6 7 6 7
Behavior pou | Avdmey|  mey fou pou  |Authwey | may fou Wi fou
9  Question 9 6 6 7 9 9 7 7 7 9
Behavior fou noU Wil fou fou fou fou Wi fou fnunu
10 Question G 7 7 8 6 6 8 8 7 9
Behavior | A1mau noU nou | dntviay fou fou fou fou Wi fou
11 Question 8 8 8 dq 6 9 9 8 8
Behavior 7 noU NRLDE fou AU Wi fou finunu Ao fou
12 Question 9 8 9 5K 5K 9 8 K
Behavior ) Ao Aoy Sodld ) Awau | dweu | Sedld | wasu | dweu
13 Question dq 9 9 9 9
Behavior ) Anau HBU fOU ) 7 7 fOU fOU 7
14 Question 9 GH GH 9
Behavior _ _ Wasw | dmau _ _ _ Awey | wWabu _
15 Question dq a9
Behavior _ _ Anau _ _ _ _ _ Anau _
- Nor. - Cogn. - Cogn. - Emo. - Psy. - Emo. - Psy. - Cogn. - Cogn. - Emo.
Psychometric - Psy. - Cogn. - Cogn. - Cogn. - Emo. - Cogn.
- Psy. - Psy.
Tools FE, UBT, FE, UBT, FE, UBT,
UBT FE, UBT FE, HM | UBT,HM | FE, UBT HM UBT
Matching HM HM HM
Note: Nor. = Normal Emo. = Emotion Cogn. = Cognition Psy. = Psychomotor
FE = Facial Emotions HM = Head Movement UBT = User Behavior Tracking
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MnHamsAnwAgITUNgAnTIeINIInatn WenngnsfauLmansiauLesesile
dmiumvhanuiuuudssiiungduai PHQ-9 Wedugindosdienmamaluladnudnvaz suiuuves
Snuauzenmsvnanaiin 3 91113 Nud

NOANTINVBIDINTN9AATNAIY Emotion dauaenaasdiunsiasiziesualuulumii (Facial
Emotions) Tnauduainnisléinaila Face Detection using Haar Cascades Hu Library U84 OpenCVﬁ
wdumlumivesyanaluiilouaramadudiuvedunth ndunadwsvosnismsadulundhgndsluds
duvesnsingsionsuaiuulunii TneiSenld Fer2013 Model ritunszuiunisuiudsussdusznay
A 91N A RGB 1Jun1w Grayscale anntuanuuina wliifiauin 48xas Pixel iaidignszuaung
AsgsiesdUsznay Convolution Layer gavineuds tamiildundiasizianm Class lileviungensual
Tagduuneo1sual eeniu 7 e1sual Usgneuaie 1.0 = Displeased (lidwala), 2.0 = Worry (f47a),
3.0 = Happy (A1118%), 4.0 = Sad (1fi51), 5.0 = Surprised (Usgnaiala), 6.0 = Disfavor (liinala) way
7.0 = Neutral (\Junans) Tasn1siinsiziazuaninanisviiuienisuiudi Confidence WUy Real-time
yauzfindosidmsaiulunivesenaasing aanthild Function numpy.maximum T Python titenism
Amsviunglu 1 sy funndiga s 1 e

WHANTIUVBIBINITAU Psychomotor AAudenndesiumaian1sann1unginssy (User
Behavior Tracking) Wnssuaunstufinniihaenisadnund Tedwes Javascript Tunstuiinnnsednand
LALAIIVADUIN wqaﬂiimaqmmaﬁmﬁﬁmﬁu faefds jQuery §aidiu JavaScript Library 195y
nsrFeUMInaNnATIAnTuAmTitiualy uaziilendindl Object uddayaazgniuinas Database w¥on
srozansnaniiinduludatu uasnainisadntounii nieudnusseznavieiiietuienans
amzmsindulaneusinn TasnssuiunmsaesduluauniazAuganmaviuuUssdiunedue$ PHO-9

WOANTINVD401N1IHIU Psychomotor Hauaenadasfiunisitasiginisindeulmuesdsue
(Head Movement) Tngmslangyiuszansamueimnanisindoulmuesisee ffwnanialelumilag
Tduvudnassluniy 3 95 uiarwasvunuudiasslumnti 2D 72835 AAM (Active Appearance Model)
Lﬁ'aﬁi’wLLuﬂwqaﬂiimmﬂmé’ﬂwmzmqaﬁaé”m Support Vector Machine: SVM \Jufdwunidadu (Linear
Classifier) d1u3ulduunnismyufsesuaznisiadeulm lnensviruazuandiifiunuaui@siuuu

v va

NOANIIUNAI8UTENI5ENTURNTBIN15A1U Psychomotor LilenInaansvaanginssunisiaasulnives

Y

Aswe Usznounie e el gy AUYIN WENEI AUYEN kasntnngd 101900 INgANIIUNI

21NN TULAS e

v
¥ g ¢ !

Toyanavualaannsiiaseigndundigiudoyaiieadnesenuradnszu Wemauduius

Y

v
U [ U [

vostayana 3 dlaelitoyanandudimaiuduius deyanisimsziersuaivulumii mswedeuln

9

YpafsHr warniseanwndliunaltussnuunadndifalverduiusNineniisduwasn
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ORIEREIAG

nsngAnssunsiuuuyszdiuresenaaling duiuiluiuiminsanamdygrauiineideiu

o

AeBues FansUssiliurtusuuUssuiiesediafetanadiliiisane Jadagiudesenderinue way

¥
A U a a [ a

Usgaunsaflunsideduvesdnummg vietndnine faliu nodinssufiuanieenssninsnsihuuuyssidu
LﬁulﬂmmgﬂLLUUﬂJaqé’ﬂwmsmmimaﬂﬁﬁﬂﬁ“ﬂ 3 91117 (Faculty of Medicine Ramathibodi Hospital,
2015) Fsthanguumamsitautuneuisvesnisinssiuultuniglsafuaianmsdananginssu
vz uuuUssfiun1gduan PHO-9 dulusunsuussanduuiviy arsdnudemaians 3 dau
Usznaueae (1) nsansigviensuaiuulunt (Facial Emotions) dwmsuihaunldlunisdnwiainisnieadin
#u Emotion fitisadesiu anuidniad dutdiney aziiieula eslsine Tnen1smsraduersusl
nsuanIeannsdnt nsiuAsuulasuazindeulmuesaim Al waryuun Ssaenndeiu (Giannakakis
et al., 2017, Wang, Yang, and Yu, 2018; Reece and Danforth, 2017; Van Vleet et al., 2019; Meher,
Kirad, Deshpande, Patil, and S.A.Deshpande, 2020) (2) mﬁ@mu‘wqaﬂiiu (User Behavior Tracking)
dmuthanllunis@nwiennismisaddndu Cognition fitAsatesiu aunsvesgUasugas inieass
AuAnt /UL duale WasuAney Hiunsiuulsziua1fuad PHO-9 uazUszynddauiu
nsfamamgAnssu tnedwgAnssy (Behavior) n1sdindulu (Decision) n1siUdsudneu (Change) M3t
fnau (Skip) Wiosvewainsmeuaues (Reaction Time) dvaenndadiiu (Erbe, Eichert, Rietz, and Ebert,
2016; Van Vleet et al., 2019; Meher, Kirad, Deshpande, Patil, and S.A.Deshpande, 2020) wa¢g
(3) mswrdoulmuesdsey (Head Movement) dnsuthunldlunsfinwennissin Psychomotor Tiiieados
fueIn1381U Psychomotor Tnsutsaanidu 2 ngu A Psychomotor Retardation As 81113140441
doswias wislunensetudiuenafiennis Psychomotor Agitation fie 81n1snszdunszdns agliing
anidulian emsnsadumsuanmiensindeulmvesisueditnas vioiiitu madsusumisisue
Hovas uazszeznaluudazang TaudmgAnssunisnisiedliiiAntuld Seaenndosiu (Alghowinem,

Goecke, Wagner, Parkerx, and Breakspear, 2013; Wang, Yang, and Yu, 2018; Reece and Danforth, 2017)

JolaUDLUL
1. doduanuzlunsinaiseluly

1.1 msfnwuwimensvauedesdiedmiuiinrinuiuwuuuseidiuanisdued PHQ-9
windu llgsauuuudssliuiifeadesfunieinneans fafunaiildainnsanersaduiiosuinig
mswaneIeslefiinatuayuamzuuuUTiiusEfunEnai1 PHQ-9

1.2 wans@nwinaueifivaedesilefifinuaenndesfiuguuuunginssuvosdnunireins
epdindifinuaenadestuinaianiroufiannes lnsudazinissiiossiuuusians wielunaniasiu
poufwasiivannrans msdonmumnuunzauneldtesifniidesnsineina e

1.3 mswaueesdofuuudmivludunaiingunsaiflinudosdivsyansnings wasfads

Y

ndeufiesessunisinnusenineiuwuuyssifivkazinudoyanisujduiusuuuuuiud (Real-time)
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Wewu3aseh n1svieulszauiuvessruuiivsznousiemaianisiasigsiesuaiuulunii
nsAaeuNgAngsy wagn1sindeulmvasisue wazthlugaeaunasiely
2. Yorduanurlunsiseadessly
2.1 MsAnwiduiisansiiausuuimenstauaiesdedmiusuyhauiusuulssdy
AMEBua$1 PHQ-9 mstimeiaunszuuileshlunaassiunguiegailefnwmaluszezdely
2.2 nsgvildnnnisinendunoumsimaildluuine vieveaufiuaindievei

(%

Wundsinenmatnusednunms etenseTmansenufenanuuIseninnIsaneyl wazive
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