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In this study, a test model was created and studied using the ConvNeXt technique, a Facial emotion recording
technique, and Tensorflow-based TFReocord data to improve the military service adaptation test method. this
study through image classification techniques was first applied to military service adaptation tests to compensate
for the problem of possible distortion of the test results of the subject, which is a vulnerability of the self-report
psychological test currently being conducted. In addition, this study was conducted to reduce learning time and
improve accuracy compared to the general model of facial emotion recognition analysis through image
classification. In addition, the model created was tested on actual subjects and a way to apply it to military
service adaptation tests was sought and significance was derived. This prevents the subject from intentionally
distorting the test results for the test, and gives valuable insight by confirming the sincerity of the test response
and a deep understanding of the emotional response of the psychological test.
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Figure 1. Support System for Service Adaptation to Military Service during Service
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2.1 TFRecord

TFRecord 9 2 Tensorflow 2] 3¢5 H| o] 5-& A &317] 9
St Binary Data format ©. 2, 2 9] Protocol Buffer format®] Data g
4 ol Serialize st #1743t} <Figure 2> A 1112 TFRecord
EAAEH7 A NE 919 A AR 02 4240 el AR
T 32 ZH7te) o|m| 2] A HTh BE JHEF0| T Hol 9)7]
w0l 41 7} 7o) B Serialize E 53l sFUHE o]o] 9 4 Utk
5, shte] FA 2 HEE= 2] TFRecord S THE= Aot

CSV H¥A A == H2E HoHE Y& A Fded

2 TAM o] A A BTk sk AT oW A HolE & ¢S
73F oW A= JPEGU PNGH ] &) Bt = A 45 of Q). o]

(XX} train_1.tfrecord

YY) train_2.tfrecord

(XX} train_6.tfrecord

Figure 2. TFRecord Process
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TFRecordE AHE3l= 202N Ul R Ho|HE §83 02
858 4 A "t} TFRecord HIOJE AH-8-9] A4 & A3}
H AA, &4 olth TFRecord 842 tlo]E+= U dlo]H
B o A2 F3he AA 8] WEolth &4, TensorFlow s
HE /0 T2 S 2 TFRecord 349 Ho]EH & & F 3t ©]
A& GPUY TPU AAE AHE of w4 &3tttk AA,
TFRecord Bl o Bl = Bl o] E] ¢} 1A o] wlElvloE] & B ad B
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2.2 ConvNeXt

ConvNeXt= F4%F 417wl CNN(Convolutional Neural
Network)ll &3t B9 & stuo|th 7] &l & B¢ £/Y
39 TAE A Zst7] sl 5 A EEE 4= MLP(Multi-
Layer Perceptron) 7% o] 7= ATt 2} ofw A 9 22
A4 E w0l o] 7%, MLPol| & &5}7] fiajAl 144 FE=
Wk ofnt g}, 7]E WHE A= oA E 12 PE=E
W 3kst= g oA 33 A B(Spatial Feature)7} =42 4= 9l

= A7 AT o2 A4S A5ty fs) CNNE 3
T ARE AAe WD 4 Ak 201230 LEH AlexNet=
MNZo 2 VGGNet, ResNeXt, DenseNet, MobileNet, EfficientNet,
RegNet & T3 CNN Rdo] F4ato] TAs) ot 11 5
ConvNeXt= A 7|HE &9l¢ 4l 2d=2 g3 2
oo g AAHEC WA, swin transformero] A AF&H &
716E A48T FE AF F5 90914 30002 F7HA LT
E3F Mixup, cutmix, random augment, random erasing® 2-&
dlole 7 71 & AH8-5tH, Adamoll 7FE | 74y (weight de-
cay)E 713tk &4, Macro Designs 2 -§3t}, <Figure 3>
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(b) Two Successive Swin Transformer Blocks

Figure 3. Swin-Transformer
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= 2719 1x1 Golof Atolo At &8} g+ A 8Pt ¢
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ok, ConvNeXtoll A &= ] - 22 Q7815 AFE3IT o 24 H]
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Figure 5. Fewer activation Function
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Table 1. Number of a Person's Facial Expression Images

Total 38,500 = 35,000(Korean) + 3,500(Foreigner)
Happy Neutral Sad Fear
Korean Foreigner Korean Foreigner Korean Foreigner Korean Foreigner
5,000 500 5,000 500 5,000 500 5,000 500
Surprise Angry Disgusted
Korean Foreigner Korean Foreigner Korean Foreigner
5,000 500 5,000 500 5,000 500
MAAZ T R 2 ol dFdhe FAF AEE ZD FoF FAHE Fdsh] Al LuHIPGHL 7FA L CSVEEE |
U2l ConyNeXt 22 & 2 &3t} epoch& 10022 B A3 3 F 853k 343} TFRecord ) 2 W3 3 S8l 3}
gged f%‘/\l?j ou, 8t FA M accuracy7t A= AE T Aol el S5AZEE BT PG 3 EE S
A7t ashe AMAA Sgol 7] $RE ¢ YES AL AFH R §FE nHsta 2 o] BAYsHA
calrystope At o] F S5 d R S utg oz A g7t ge A F5 d29 A2 Hay AFAgE o &
AYAAS A QAo 2 AR d2EHS 7 Aol o] 7t E AAHS Z ERT 7 UEE HA Y
Aol St ANZY Bl utg o2 AAEH S AT F 9l A E @Y 1280x7200. 2 AAS G on AR 13T 3
55 OPEN-CV 71& A & 3 4283t 47]E 1.5MBT
=3 299 A5 Fdshr] Hal AFAEE 1P
33 28 4% A7} <Figure 7>< 53 289 valgt lossatS U 4 9lt}
E3 Test Datas &-83te] Si5H RdEY A5 HluE
B AtE AFA7} A TFRecord 8545 A ol AASFAT <Table 3> Test Data s &-8-3ko] o]|A] 75
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Figure 6. Modeling Process

Table 2. Comparison of Learning Speed

' TFRecord Running time
Total number of files . . Result
File Size TFRecord IPG
38,500 copies 6,997MB 21.4 minutes 49.2 minutes 2.3x improvement
model accuracy model loss
08| — vt T
’\/\/\ﬂ/ﬂ N
0.7 -
1.2
Eﬂ.sr ELU
g os /J/
0.8+
0.4 -
06
9:21 / 0.4
0 20 20 50 80 100 0 20 a0 50 80 100
epoch epoch
(a) accuracy (b) loss

Figure 7. ConvNeXt Model Accuracy & Model Loss
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dE9] F 47149 ATA E U3 Confusion MatrixZ A 7| F FTEHOE £+ F3S E4 9 TE39 <Table 4>}
AT ASAEE Accuracy(H &%), Precision(FEE), 2ol F 10712 dELE FAFATH
Recall(A @ &), F1 Score ]t} ConvNeXtEE o] -3 %5 <Figure 8>& I AAE GO 2 AAL A SHe d=84
& oltA AZ37) A3 AA O F Fed mlol o] o) B S BASE 4L A ABAS R A
A I EAH O 2 gho] AHESIA Yl ResNetS0ER Buld 9 BZES vhEo] R ndd 483 A gt 34471 A A
YUt & 7]7]6 o] Ado] AFE FAHNAE E&H 08 S UYL w) HA} G4 SHH A= <Figure 8>3 o] A7
A&l 75 MobileNetV2 B&-& 7HA I AAZRH S5 Aol the] £4F FA7F ehul $AT BEE YL
M FLE 2102 A% & e st 2 23 B4 Y FAES HLE Aste] Ao &8I
<Table 3>} Z©] ConvNext o] 7} 98 o 523 gk AAE JFT o) Elof Aol AAL 2 E4H Yoe
< YE T FA 7L Sl yehe A SHY 9FE MARR AARO R
Aol BAHL Sle FAEL JAAY st A= e
Table 3. Image Classification Model Learning Results A gz 2 3o}
Model Accuracy | Precision | Recall |F1 Score| rank

ConvNeXt | 0.8315 | 0.8527 | 0.8436 | 0.8344 1

ResNet50 0.7987 | 0.8076 | 0.7567 | 0.7899 2
MobileNetV2 | 0.7854 | 0.7982 | 0.7632 | 0.7855 3

£ AT A7} AAE TFRecord FY 2 53 A H 85 &
B9 $rT AEES R AT £ Bl 289U A
ALEAEE YE AT PE EET S YS Ao E dddET

k _

4 76"‘]’—?—‘%_1% £3) ):__1_3‘:]' 7‘(1%3 Figure 8. Inspection Analysis Screen

4.1 A= 2 AIEA

gl FofstA He Q4R AT E FF RS0 W AR} AR tha] SHE A AP o] 3= 7Y
Agfte d27MAsd oA AR R 37, BAEL o Auigto g shAsY X FHR /UEkAT 1Y,
2 A4S & sl AARS EEE AN Y Apol 89 £2 Bol R0l LFUAL A oF TR F
Al A FARRO R JBSAY HEAE AEE Tl FAE gy e FA0E Eo| 1A o] 42 ol 2L
Yshe SolAlol 28 aFste] Agef AU WA IFS o) WY <Figure 9> A2 question 19] Angry]
A% AR AR AR AFES AL AT 7o) os) 2HE 525192 question 12) heatmap A2t
T AEF O PR AP AUVF AEE TAFE  gaRo|g. J2rEIAM x2 & FHY FH, y2 S A
ooz AAE At A8 AL A AZIRILY o 23 wixs Yt s AE1PS EOH AR U}
SEYHOR AN E BFAEE 44209 AE 190 gy 72 22w 7AA S0 S t)d 152 ghoke 4 9

Table 4. Questions for Test

Content
1 Tell me about your happy memories in the military
2 Tell me about a time when you were proud of yourself during your mission. Or was there a case where you

were praised or awarded a commendation for making a big contribution?

What do you think of as a soldier? The role of a soldier?

Have you ever been into PC games, stocks, etc.,

and your service was disrupted? If you have, please be specific.

Have you ever experienced any stress from personal relationships, subordinates and colleagues while serving?

Please briefly tell me what needs to be improved when looking at the military in general.

Have you ever thought you wanted to die because of stress from work or relationships?

3
4
5
6 Have you ever been stressed between work?
7
8
9

Have you ever experienced any disruptions to your side work the next day due to drinking?

Are you willing to help when there are people around you asking for help?
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