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Abstract
The rate of depression in Thailand has been steadily

increasing, with the majority of cases going untreated.
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Asaresult, expressions of depression often appear on social media.
This study aims to develop a predicting depression model
from social media images using machine learning technique.
Data were collected from Twitter users, including images
and results from a Patient Health Questionnaire-9 (PHQ-9),
totaling 1,131 images. These were categorized into four groups:
423 images of individuals without depression, 525 images
of individuals with mild depression, 134 images of individuals
with moderate depression, and 69 images of individuals with
severe depression. A convolutional neural network was applied in
the study. The experimental results showed that the predictive
model for depression based on images from social networks
using machine learning techniques achieved the accuracy rate is
81.16%, the precision rate is 81.88%, the recall rate is 80.81%

and the overall efficiency rate is 81.02%.

Keywords: Predicting Depression, Social Media Images,

Machine Learning Technique.
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Patient Health Depression

i Questionnaire (PHQ-9)
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2. Model Design and Development

Data Preparation —' Data Processing ' Model Construction
CNN : Convolutional Neural Network
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Assessment Score

Test Set

3. Model Performance Evaluation
Accuracy

Training Set
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2. Exploratory Data Analysis
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3. Data Preprocessing
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4. Model Architecture Implementation
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Output 4
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5. Model Training

Adam optimizer Categorical Crossentropy loss function
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Architecture Tmplementation) @9§lassasronsugasln
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gﬂmwﬁﬂ 3 LUU3809lalA LeNet-5 AlexNet VGG16
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Model: "sequential”

Layer (type) Output Shape Param #

conv2d (Conv2D) (None, 26, 26, 32) 320

max_pooling2d (MaxPooling2D) (None, 13, 13, 32) 0

conv2d_1 (Conv2D) (None, 11, 11, 64) 18496
max_pooling2d_1 (MaxPooling 2D)  (None, 5, 5, 64) 0
conv2d_2 (Conv2D) (None, 3, 3, 128) 73856
max_pooling2d_2 (MaxPooling2D) (None, 1, 1,128) 0
flatten (Flatten) (None, 128) 0
dense (Dense) (None, 1024) 132096
dense_1 (Dense) (None, 4) 4100

Total params: 228,868
Trainable params: 228,868

Non-trainable params: 0
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Crosentropy loss function TNWHATALNT L%'Eluj’ (Epochs)
1% 10 50 100 150 200 @1UE1A I@mm.im‘fayjaém%’u
MIFINULLIIREI 628357 Split-Test 80:20 Usznavedas
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5 791
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Performance Evaluation)
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GIRUNIIN 1 -4
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Accuracy, = (TP + IN +FP +FN x 100 (1)

Precision, = % x 100 2)
P

Recallc = m x 100 (3)
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e B (Recall + Precision,) )
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@ ° A
AMETUAI 9 drony (PHQ-9) T9i
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3.4 1309401 1T kN1
3.4.1 315AWI3 LATIRBNNLLAES MU TEIaNa
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2 6 6 Aa wn
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System
=
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- Google Colaboratory Pro (Colab Pro)
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(Accuracy) ANANNLAWEN (Precision) A1 Y3zaN (Recall)
AUz ANTANLABTIN (F1-Score) WATANANNAANANA
PBILUUIIR8Y (Loss) wiNawgatans dsznaudas
TATBYATHUS (Training Set) UATATBYANATOL (Testing Set)
LEANGINNTIIN 4 WAz 5

A135197 4 wansUszsidudseansnmnyaduuyiiaay
PNTAVINALTIUT
9 U U

o a & A o
laginuanindiaasnindonns Nan1siUSuuisy Training set
o v o = Epoch
LL‘]J‘]J?]’]@E]\‘]LLNG’IGVL@(?‘IGW']TNVI 3
Acc. Pre. Re. F1 Loss
A = = o
M15191 3 NANITYIHUINEUUUUTIREY
10 81.67 85.38 79.31 82.23 0.54
Model Accuracy Precision Recall F1-Score 50 96.71 97.63 96.72 97.17 0.09
LeNet-5 73.67 78.40 69.70 73.80 100 98.74 99.01 98.87 98.94 0.04
AlexNet 70.76 83.50 60.73 70.31 150 99.07 99.19 99.09 99.14 0.04
VGG16 72.31 79.60 66.22 72.29 200 99.24 99.35 99.20 99.27 0.03
CNN 79.55 81.88 76.48 79.09 Acc. : Accuracy, Pre. : Precision, Re. : Recall, F1 : F1-Score

INATN 3 WANITNAFBINUINWUDIIRDI CNN
Tunuddpiiliennnugnead (Accuracy) AAaaing?
(Precision) fNANNIAN (Recall) uazendszinimwlassu
(F1-Score) §9NTUULINRIAU 9 Iﬂﬂiﬁﬁﬂﬂawwgﬂﬁaa
SRR 79.55 LLa:ﬁwﬂszﬁwﬁnﬂwI@ﬂsauagﬁ SR8 79.09
d 1 =1 o v
bmmuaﬂmmmmmmlumsmLLungﬂmw"l,m
309898778 LeNet-5 has VGG16 huUmeN AlexNet
ﬁmmmuﬂuﬁwgaﬁq@ Lwiﬁmmwmzﬁﬂ@hﬁq@
LRI LALAWIN AlexNet TR ALIWNADINTNNTIILUA
EﬂLLUUﬂﬂNa:LSU(ﬂ ARINNUTIUL NS UBUUIIRDILEA
ﬁaﬁnLmu?fnaaaﬁﬁwamsﬁwmﬁﬁq@ﬁa LUUS1889 CNN
luwnuwdduiundsuewmadaas Imﬁmumaumsﬁwﬁ
(Epochs) L1% 10 50 100 150 200 @NE1AL LNORINARNT
A A
nanga

4.2 Han15UsztinlsEENSA NV AILUUINR DY

NN IUI I RU T RN T AWV ILUUINRAINMINEINTDE

=3 % A ] [ 6
mazmnmemngﬂnﬁwiutmamUaaﬂuaauvl,au
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A15199 5 AN I IuYseaNTAIWYaIHULTIREY

mngfmfayamﬁau
Training set
Epoch
Acc.*® Pre.* Re.* F1* Loss
10 79.55 81.88 76.48 79.09 0.64
50 80.47 81.19 79.71 80.44 1.45
100 81.06 81.16 80.67 80.92 2.50
150 81.16 81.23 80.81 81.02 3.57
200 81.15 80.79 80.25 80.52 5.16

* Acc. : Accuracy, Pre. : Precision, Re. : Recall, F1 : F1-Score

WoRansonwanstsziiudszansmwuasuuusiaas
mn"g@ﬁagaﬁﬂuj’tumswﬁ 4 wuid dreugneas
(Accuracy) fANULAREN (Precision) ANANNTLAN (Recall)
WazAUTEANTAWIaUIIN (F1-Score) ﬁ@hgaqwﬁ'iau
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ra

msﬁ'wjﬁl 200 (Epoch 200) Iﬂﬂﬁmmwgnﬁadagj‘ﬁ'
$ouas 99.24 uazeniszAnsnmlagiuiisasas 99.27
Tuwmefinanisdszdindszaninmwaasuuusiassain
qmiayjamaaﬂummﬁ 5 WUINAIANULLNLEN (Precision)
1%3aumn’%'w§ﬁ 10 (Epoch 10) ﬁ@hgﬂﬁq@ﬁﬁaﬂa: 81.88
Iumm:ﬁ'mmg]ﬂﬁaa (Accuracy) ANANNTZAN (Recall)
wazAUTEANTAWlauTIN (F1-Score) ﬁmqaq@ﬁiau
M8 150 (Epoch 150) I@Uﬁmmwgﬂﬁmagjﬁ
Joauaz 81.16 LLa:ﬂ'ﬁﬁi:ﬁ‘n%me@mmagjﬁi’aﬂa: 81.02
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NN 4 ﬂ"lmmgn@Tawamuyé’maouiimmgfm?aya

Lfiaﬁmsmﬁ@hmmgnﬁaw ILULUTIRDIAIUEN
Tunwil 4 wuh fMANNINABIIBIULLTRIINNTATEYE
L%'Uuq‘i? (Training set) lagld Epoch 200 lﬁﬁﬁﬂ?ﬁugﬂﬁ N
qqﬁq@ (30882 99.24) 70989318 Epoch 150 (30882 99.07)
T m:'ﬁ'mﬁagaﬂ@aau (Testing Set) 71 Epoch 150
W@hmmgnﬁmg@ﬁq@ (3882 81.16) 709894178 Epoch 200
(aaz 81.15) laplananuAana1a2aIkuL3Na8d (Loss)
LEAIGINING 5

=
S

Loss
o - N w o~ (%] [=)] ~ 4] (-]
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PINMWA 5 UFAIFNANUAANANA (Loss) TOIULLF 884
wuhdanuAanaavasuuaaslugedayanasoy
(Testing Set) Senumasiug] o WaWIBLMI3LY (Epoch) R
lumm:ﬁmmwﬁ(ﬂwmmaauum‘hamlumfagm’%‘wj
(Training Set) a@amfiaﬁnmmaumﬁmi (Epoch) L3
LazAInluga9 Epoch 150 ugaalWifiuituuusiaes
fehaufanaasasdisos o LLa:m‘Fﬂmaumiﬁ'wiﬁ 150
(Epoch 150)

AMNNANTU T ABUTLRNTAINULLUFI80IWUIEN
anupndasvanuuinadlugatayanasouiidgage
fasauas 81.16 agﬁiaumsﬁ'wiﬁ 150 (Epoch 150)
s'fiwmmﬂmmmgﬂﬁ aﬂmaumsﬁ'wﬁ"ﬁ 200 (Epoch 200)
LNE 0.01 %@mnﬁmaumsﬁsuﬁd&Na@ia@hmwﬁ@wmcﬂ
(Loss) ‘ﬁL‘ﬁI&l”ﬁu @”aifmaumﬂ%'ﬂuﬁﬁ 150 (Epoch 150)
ﬁﬂﬁmﬂizﬁ“n%me@zm&lg@ﬁqﬂhﬂﬁw”@umuuuﬁmaa
nmanenIsinzfuiaiangdanlueiadiodiou
aauvlaﬁ@i”a51mﬂﬁﬂmiﬁwﬁmaam%aﬂmm%‘”ﬂﬁ

4.3 NMINAFOUUULINADI

manereuluunasnngadayalraian 226 JUMW
(Testing Set 20%) SHANIINAFALAILFAIIUANTIT 6

A13197 6 NANIINAROUULLTINY

Level Accuracy Precision Recall F1-score
0 0.93 0.87 0.9
1 0.57 0.72 0.63
2 0.29 0.33 0.31
3 0.29 0.29 0.29
Avg 0.81 0.83 0.81 0.82

INANTIN 6 HAMINAFaLLLUdIABINNTATBNA
31U 226 JUNIW WU Nan’ﬁmaaﬂﬁmmmgnﬁaa
(Accuracy) To8/a 81 UazAUszAnSnwlassia (F1-Score)
Jovaz 82 lasuaaaduiuasnsanusUauzaILULIIaed
(Confusion matrix) VLﬁﬁdﬂ’]Wﬁ 6

4.4 mMyandana
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fldnanugnead (Accuracy) ag}iﬁ'é”a Baz 81.16 uazdlen
UseAnFnnlassiu (F1-Score) aQﬁ%”ama: 81.02 Fafle
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Reece and Danforth [9] SR LD IRaINITWIY
nzliaduiainaninwluduaaiunaa (Instagram)
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Turme 91398989 Stankevich Maxim Waza e [16]
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