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Cushion Sensor data User data (Optional)
7| : 164.8cm,
[0,0,0,0,0,0,0,0,0,0,0000 0,00, 169, 41, 189, 227 : 55.1kg,
242, 252, 243, 220, 69, 202, 224, 242, 235, 0, 0, 73] BS54,
SERA A Z= (5:2,82]:3 3¢5 H:0,02:0, &:2)

N\ /

— Al Engine —
preprocess.py
model.py
main.py
api.py
serverpy
wsgi.py

|

Posture Recognition

REGULAR R
FRONT o
BACK 3
LEFT Z
LEFTFRONT =
LEFTBACK zkst
RIGHT <
RIGHTFRONT 4
RIGHTBACK <3t
CROSSLEFT 17| & ctel )
CROSSRIGHT 17| (% ctel 2

1. Ifd M

« hclab-smart-cushion-ai-api 2= of2iet 20| 74

hclab-smart-cushion-ai-api/
- README . md
- conf/
- logs/
- run/
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- test/

- Makefile
- requirements.txt

API AH o Zest HHo| M
oe mi7|X| 2lAE

- resources/ [EE MY 2X]
- datasets/
- sensor_data.csv [Timestamp, Sensor Data, LabelZ X[l H|O|E

- user_data.csv [Timestamp, 7|, 24

O|E
- src/

£3589 o ¥z, S

- README . md

- preprocess.py

cllolEf Ex2|

- model.py [2¥ a& IS
- main.py [9X2 4= st I
- api.py [API AMH #& 3C

- server.py [API AMH @3 3IC

n

- wsgi.py [API AH #H IFC

o 22| H|O|E = HIO|E 7} 2=z

E = otetofl €E S 7IxHoHA] g5

ME

SHo=Z HolE

AlZHTimestamp), Sensor Data, Label2 M E.

Timestamp v |Sensor Data v |Label hd
10/15/2020 11:28:04 AM +09:00 0,198,218,61,236,226,202,155,138,239,245,236,195,102,205,0,0,153,50,160,236,235,223,33,0,53,148,192,54,52,0,0 CROSSRIGHT
10/15/2020 11:28:01 AM +09:00 0,198,218,61,236,227,202,155,138,239,245,236,195,102,205,0,0,152,50,161,236,235,223,33,0,54,148,193,52,53,0,0 CROSSRIGHT
10/15/2020 11:27:58 AM +09:00 0,198,218,62,236,227,202,155,139,240,245,237,195,102,205,0,0,151,48,161,236,235,222,31,0,51,148,192,52,51,0,0 CROSSRIGHT
10/15/2020 11:27:55 AM +09:00 0,198,218,62,236,227,202,155,138,239,245,236,195,102,205,0,0,149,50,160,235,235,222,32,0,51,149,193,54,52,0,0 CROSSRIGHT
10/15/2020 11:27:52 AM +09:00 0,198,218,61,236,227,202,155,137,239,245,236,195,102,205,0,0,151,49,159,236,235,223,33,0,53,148,192,53,53,0,0 CROSSRIGHT
10/15/2020 11:27:49 AM +09:00 0,198,218,63,236,226,202,155,138,239,245,236,195,102,205,0,0,149,49,157,235,235,222,33,0,53,145,192,52,53,0,0 CROSSRIGHT
10/15/2020 11:27:46 AM +09:00 0,198,218,63,236,227,202,155,138,240,245,237,194,102,203,0,0,139,45,156,235,234,221,0,0,51,146,192,54,52,0,0 CROSSRIGHT
10/15/2020 11:27:43 AM +09:00 0,198,218,56,237,226,201,154,137,239,245,237,195,97,205,0,0,148,50,160,234,235,222,32,0,51,143,192,52,52,0,0 CROSSRIGHT
10/15/2020 11:27:40 AM +09:00 0,198,217,55,236,226,201,154,137,239,245,236,194,97,204,0,0,148,50,160,235,235,223,31,0,51,144,193,54,52,0,0 CROSSRIGHT
10/15/2020 11:27:37 AM +09:00 0,198,217,55,236,226,201,155,137,239,245,236,194,97,204,0,0,148,52,160,234,235,223,31,0,51,144,193,54,52,0,0 CROSSRIGHT
10/15/2020 11:27:34 AM +09:00 0,198,218,58,237,226,202,155,138,239,245,236,195,100,204,0,0,148,48,160,234,235,222,31,0,50,143,192,52,51,0,0 CROSSRIGHT
10/15/2020 11:27:31 AM +09:00 0,197,217,61,236,227,201,155,137,239,245,236,195,97,204,0,0,149,47,160,235,235,223,33,0,53,143,192,52,53,0,0 CROSSRIGHT
10/15/2020 11:27:28 AM +09:00 0,197,217,63,236,227,202,155,137,239,245,236,194,96,204,0,0,148,49,160,235,235,222,31,0,51,144,192,55,54,0,0 CROSSRIGHT
10/15/2020 11:27:25 AM +09:00 0,197,217,63,236,227,202,155,137,239,245,236,194,97,204,0,0,148,49,160,235,235,223,32,0,51,144,192,55,53,0,0 CROSSRIGHT
10/15/2020 11:27:22 AM +09:00 0,197,217,63,236,227,202,157,137,239,245,237,195,97,204,0,0,149,47,161,235,235,223,34,0,53,143,192,53,55,0,0 CROSSRIGHT
10/15/2020 11:27:19 AM +09:00 0,198,218,64,236,227,202,157,137,239,245,237,195,97,204,0,0,149,48,161,236,235,223,35,0,53,141,192,58,55,0,0 CROSSRIGHT
10/15/2020 11:27:16 AM +09:00 0,197,218,69,236,227,202,159,137,240,247,237,196,97,204,0,0,149,50,161,236,235,224,36,0,52,142,193,58,58,0,0 CROSSRIGHT
10/15/2020 11:27:13 AM +09:00 0,198,218,90,237,228,204,161,140,239,248,237,200,102,199,0,0,147,50,158,235,236,223,36,0,48,148,193,60,56,0,0 CROSSRIGHT
10/15/2020 11:27:10 AM +09:00 0,197,221,71,237,229,205,160,137,239,248,239,194,88,204,0,0,150,49,165,236,235,226,38,0,53,148,194,60,58,0,0 CROSSRIGHT

user_data.csv
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MEl AlZHTimestamp),
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2020-10-05 12:34:25 158 53 neck:4,shoulder:4,back:4,arms:2,waist:4,pelvis:4,legs:4 2 32| 55 s} KiM uF

preprocess.py
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get_all_sensor_data dir(data_dir

data_dir LEO| Zxfists ZE xlsx OIUSO| HZE Z|AE HAOZ ighste &4
oj2}o|E
data_dir(str xlsx MUSS o= E0Q =
ghet 2t
data_dir_list(list data_dir Lol EXst= x1lsx OUE9| ZEZJ} EtEl 2|AE
FO|Atgt
2E xlsx IS data_dir HtZ OfzHof| 2|x[sHof &, OIS S0 ofafet &2 Yalo| xE 7hs6HX[Dt
- data_dir/

- testerl_sensor_data.xlsx
- tester2_sensor_data.xlsx
ofgfiet 2 dalol =
- data_dir/
- data_sub_dir/
- testerl_sensor_data.xlsx
- tester2_sensor_data.xlsx

rir

=7tsd

excel _to_pickle(data_base_dir, data_dir_list

data_dir_listO Exfst= ZE x1lsx OIASS A{S0 HMAZ|et F| data_base_dir0f| pickle HEHE
X&ste g

oizto|g

data_base_dir(str pickleg N ZAZ
data_dir_list(str xlsx OIYEQ| Z=EIt ZetEl ZAE
gkek 2t

pickle_dir(str HAME2El pickleg A=

get_all_sensor_and_user_data_dir(data_dir

data_dir LHEO| ZMSt= csv P49 MM Clo|E2t |X HO|Eel HEE 2AE HAlo=z Hists= ai
oi2t0|E
data_dir(str csv MIUSE HoHs2 ECQ Z=
AL A
data_dir_list(list[list MM HolE H=Z, |A Co|E F=Z |9 2AE
FolArg
FNEE CHEIE ofziet Zo| 22|13t | MM Clo|E2l 2L raw_testerX.csv, |A OlES &2 profile
_testerX.csve HAIOZ csv MATS X|Fsiof . OlE S0f ofzfet 22 WAlo| Fx= JhsSRR|Tt
- data_dir/
- testerl/

- raw_testerl.csv

- profile_testerl.csv
- tester2/

- raw_tester2.csv

- profile_tester2.csv

ofgfiet 2 a9l =
- data_dir/
- raw_testerl.csv
- profile_testeril.csv
- raw_tester2.csv
- profile_tester2.csv

rir

=7tsd
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data_dir_list_to_pickle(data_base dir
data_dir_list0l &xst= ZE csv I

o= gt

mi2t0|E

data_base_dir(str

data_dir_list(str

pickleg XN&g 2=
MA| Clloje] HE2

b4
BA

-

st

pickle_dir(str MANE|El pickle? EZ2

model.py
o DHE StG0| HeTt A

o PostureRecognizer

data_dir_list

ol=E2 ol
222 21

ATt ™Mo|E|0] Q=1

o

A2 FHOlE|0f AOH M2f0[E el =8 Bt

=0 FAe|st

% data_base_dir0 pickle HEHE X

|/ Clolef EZ2]9 2AE

£ otalet 23

PostureRecognizer(batch_size, epochs, pickle_dir, output_dir, weight_dir
m}2to|E
mode : QIS AMHMS mjo] IE "train", "test", "predict", "debug"7t Z=xi
method : & HHOZ "use_user_data", "sensor_data_only"7} =X
batch_size Qa EH‘J Z ot #Ho| HE/XI EH & Holge =+
epochs : ZA| HO|E{0] CHel st&2 Ht=Y sl
pickle dir 1 [l pickleQ =2
output_dir ‘E!QE.J DEo| MEEE QKZ src EE WEE J|FC=2 P2 M resources
ECi9 3=
weight_dir : "test", "predict" ZEO|A 0|8% RHo| A=
e
train
DESs SIEATlE g
test
St&El @Hlo] M58 M= &
predict(sensor_data: np.array, user_data: np.array = None
MM Ho|E{?t RX ClOIE{(optional)E YWOF OIFE XiM2| 2tHint HES Hietst= o
debug
2Eo| architectureE &= &
cnn_model
MM ClojEgte o|8st= RHE Holstn gietsh=
sensor_with_user_data_model
MM CllolE{et K GIOIEE 0|2dt= ZEES Holstn Hretst= g4
generate_data(pickle_dir: str
pickle®| ZAZ2E HIEOE sensor dataE normalize, label2 categorical variableZ THS0{ et

L&A
ot= g

main.py
o QT HHMA| RXQt HFYHMORE M5
. F8 84t oot 22
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main(mode, data_dir, output_dir, weight_dir, method, batch_size, epochs
oi2|0|E{E HIEOZ model.pydl ZXsH= PostureRecognizerE Msty, data_dirdo| ZxHst= HI0[E
£ methoddll %A FHAz|st T moded| M2t PostureRecognizer LHEQ| T4+E sEst= B4

20| E
mode (str QIEls Ader mo| HE
- "train" : B &, "test" : T M5 It "debug": B architecture &H
data_dir(str csv IIIE0| Exfst= ZEr9 Hd=2
output_dir : a&E ZEHO| NEEE X2 src E0 WEE 7|ZC2 S M resources

ZErCe| 342
weight_dir : "test", "predict" ZEOA 0|2 2™l AHAZ
method : && W
- "use_user_data" : MA| C|O|E{Zt 0|2, "sensor_data_only" : M CHo|Elet @A C|o|E
£ 0|8
batch_size : && IE & ot Ho|l HEYI3M HAH ZF Co[Ee £
epochs : ZFX| C|O|E{of| CHel St&S S sl

o = FCE python 3.8 UM X[XSHE| /S

o = ALS S| oM = Ci32t 22 TH7|X|7F X =|0{0F &

2o m{7|X|
Flask==1.1.1
Flask-HTTPAuth==3.3.0
gunicorn==20.0.4

tensorflow

sklearn
numpy<1.19.0,>=1.16.0
scipy

matplotlib

pandas

datetime

xlrd==1.2.0
h5py==2.10.0

0%

1. hclab-smart-cushion-ai-api Z2HE ZH|
%

g2 €1 9l EHZ o|3E
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cd path/to/hclab-smart-cushion-ai-api

3. Pythonit 2R I7|X[E2 HX[E (macOS 7|&F)

Python MX|
brew install python3

e m7|x A
pip3 install -r requirements.txt

4. src EHZ 0o|sE

cd src

5. of2ie] WHO ZE main &4+E TEGI {lst= A DEE S&T
5-1. & (train) &2

o ™MX Timestamp, Sensor Data, LabelO|] Zat=l csv YE{O| & HIO|HE &
H|&t.

o Of2fio] HHOE 2

o o

MU

=
=1

&oll f=sto

_|ok

50 A

ot

python3 main.py --mode train --data_dir [DATA_DIR]| --output_dir [OUTPUT_DIR
--method [METHOD| --batch_size [BATCH_SIZE| --epochs [EPOCHS

o DATA_DIR:csv 22 xIsx IIHS0| X&El EEQ| B2 (ex : ../datasets)
e OUTPUT.DIR: 22 XZ& AHZE (ex:../resources)
e METHOD : gt& 2t (ex : use_user_data or sensor_data_only)

o BATCH_SIZE : at& 1t & of 0| HIERIZ0| EA Z HIO|E{2| == (ex:
4)

o EPOCHS : TiA| CO[E{of| CH3l st&S =8 R4~ (ex : 30)

o YU Al

python3 main.py --mode train --data_dir /datasets --output_dir /resou
rces --method use_user_data --batch_size 4 --epochs 30
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>

0| 2tz &l 20l= OUTPUT_DIRO| &5 &l ZRST} of5 Zaf 2=t My

oW 1ok

5-2. H|AE (test) &

St
* =

0] 0|28 G| 0|E{2} HIEFEO|E{ 7 ZXYSH= A120il A OUTPUT_DIRO| A4 A=l

EE
DY E HAES DU Meng

ot

o Of2lio| HHOE & Toil LS HIAETL AAE.

python3 main.py --mode test --data_dir [DATA_DIR]| --weight_dir [WEIGHT_DIR]| -
-method [METHOD]| --batch_size [BATCH_SIZE

o DATA_DIR: csv oMY S0| H&E ZC HE (ex : ../datasets)
o« WEIGHT_DIR: 2% XZ HZ (ex : ../resources/weights_best.h5)

e METHOD : 22 ot&A| O|23H otE WHH (ex : use_user data or
sensor_data_only)

o FOIAHE: WEIGHT_DIR
X|sHioF .

fjo
Jot
i
=

o|g2H a4 g METHODZH &
o BATCH_SIZE : & 1tH & o Hof| I ER=30f| 'dH & H[O|E{Q| %= (ex :
32)

N

python3 main.py --mode test --data_dir /datasets --weight_dir /resour
ces/best_use_user_data.h5 --method use_user_data --batch_size 32

python3 main.py --mode debug --method [METHOD
e METHOD : LHE %= £3Z Jot= 2 (ex : use_user data or

sensor_data_only)

o YU Al
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python3 main.py --mode debug --method use_user_data

Local API &

1. hclab-smart-cushion-ai-api Z2HE ZH]

0%

2. 2 = €1 %9 EHZR 0|FE

O

cd path/to/hclab-smart-cushion-ai-api

3. Python, Anaconda, make2t 22 Ij7|X|S2 HX|g (macOS 7|&)

O
Python MX|
brew install python3

Anaconda AX]|
brew install --cask anaconda

make AX|
brew install make

4. Anaconda &t22 MAHS

make conda_setup

5. &t3 HaE HEHME
export =AOE1E013-A2FC-47F7-8751-A14E37C1C054
export =resources/best_sensor_data_only.h5
export =resources/best_use_user_data.h5
export =logs/server. log
export = :5{PWD}/src

6. Flask serverS AlsiA|Z

make flask_run_server
7. 2& 2 otLt ¢ S of2iet 20| APl RequestE E'H
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HCLab &

curl --location --request POST 'http://0.0.0.0:22038/analyze/' \
--header 'Authorization: Token AGE1E013-A2FC-47F7-8751-A14E37C1C054"' \
--header 'Content-Type: application/json' \
--data-raw '{
"sensor_data": SENSOR_DATA,
"user_data": USER_DATA

}l
o AU GA(FXN S22t ZXY mHel ZEMSHX]| 5= M M2 LHE 2= S 0[8Y)

curl --location --request POST 'http://0.0.0.0:22038/analyze/' \
--header 'Authorization: Token AGE1E013-A2FC-47F7-8751-A14E37C1C054' \
--header 'Content-Type: application/json' \
--data-raw '{
"sensor_data": [0,0,0,48,216,225,165,0,0,222,243,242,174,88,177,0,59,199, 1
39,178,217,231,223,121,81,157,214,219,160,0,0,0],
"user_data": {
"height": 169.1,
"weight": 50.6,
"amount_of_activity": 1,
"pain_info": {
"neck": 3,
"waist": 3

curl --location --request POST 'http://0.0.0.0:22038/analyze/"' \
--header 'Authorization: Token AQE1EQ13-A2FC-47F7-8751-A14E37C1C054' \
--header 'Content-Type: application/json' \
--data-raw '{
"sensor_data": [0,0,0,48,216,225,165,0,0,222,243,242,174,88,177,0,59,199,
139,178,217,231,223,121,81,157,214,219,160, 0,0, 0]

} 1

o F2IAME : user_dataOllA height, weight, amount_of_activity, pain_info
= 2= Ho|E{7t 2 AP sensor_dataPtS 0|8st= RES £
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el s what you thin AWSE A8 HOISE £0I2 58 MHA8H| SI8) EC2 28 RAASD USLIC F7IHO2 M S8 HalAS ofFRILICh MZ2 SIS AISH) K1 718 SRS 2T O Zam Al 24 20| Metsf2(e! [New EC2 Experience] E2&
EC2 (ARE AgsHAIR.
oHlE
L=
A BB LR
v olagia OLAIO} EHEeS (M) 2HHOIA CHg Amazon EC2 2I4 AR AFBSID I8: T
UAHA .
Y Bel Qlasia o | 2z wan o) [anam ,
. Il vpc 3
s s nes 0 aum T Vpc-6aede702
: EL)
2% 28 QIATIA(RE M) 0 HESAE o | Aol . o
Savings Plans
oo} QIAEIA @y P 0 o
ase REECPRS
g s2AE
ey ot © AWS Launch Wizard for SQL ServerS AF83101 AWSOIA Microsoft SQL Server Always On 7484 1B 412l 37| =8, 74 X W 4 ASUCE KAs X il
e o7
v ojuix|
" PR
v Elastic Block Store QIARA AFH M| A AE) MBI A GAEE. [4 AP oA
Sg YN
B2 AJEfat2{el 3242C0] 74 M0l Amazon EC2 QIASIAS ASBHIAIQ, 2 e ot e
29 77| gaixt OLAlo} EHE (AE) EYTTICTnn—— o
v END % et EEIE X IOl AISHEILIC ea
wotaE g e 2oix
ErRiE P .
x| 18 OjotEl oI ge1 .
a8
e ap-northeast-2a (apne2-az1) © Yol Y 3t FAULCh
OFAlok gt (M)

2. AMI MEH

o Ubuntu 20.04 Image M

1. AMI 2, PAHA RYNY 3 QAHARY 4 AEX M 5HAE}

Bo053H  7.AE

&t 1: Amazon Machine Image(AMI) H&8 HewER
AMIE QABAE AlXtets o B8t 2DER0] (@Y &AM, ohS27014 A, ofZ2/AH01d)0] Zatel WSIULICE AWS, A8t HRLIE| = AWS MarketplaceOil| A35Hs AMIS MESI7LL K| AMI 3 SILLE M S5 JASLICHL

Q ZHMO0IE Y2510 AMIE ZMBILIC of: 'Windows' X

Systems Manager Zr2fo[E{= 214

WHE AT 1~ 39/39 AMI
Lte| AMI Amazon Linux 2 AMI (HVM), SSD Volume Type - ami-0094965d55b3bb1ff
Amazon Linux  Amazon Linux 2i= 512 XI21 RIZEILICL Amazon EC20l 4115 1€ Linux kerel 4.149} systemd 219, GCC 7., Glibe 2.26, Binutls 2.29.1, 2141 AZESI0| 7IX|E A74502 RBELICE
AWS Marketplace v B4HIE(x86)
FECHOIA R¥:ebs  JHYSHRF: hvm  ENA RIME: O
FRLIE| AMI
Ubuntu Server 20.04 LTS (HVM), SSD Volume Type - ami-007b7745d0725de95
Oza| Elojet (§ Ubuntu Server 20.04 LTS (HVM),EBS General Purpose (SSD) Volume Type. Support available from Canonical (http://www.ubuntu.com/cloud/services).

Seciols Réliebs KIS RB:hm  ENAZASE Ol

® Ubuntu Server 18.04 LTS (HVM), SSD Volume Type - ami-0e67aff698ch24c1d
Ubuntu Server 18.04 LTS (HVM),EBS General Purpose (SSD) Volume Type. Support available from Canonical (http://www.ubuntu.com/cloud/services).

H|E(
saizsn

RECIHOA RRhebs WSS hvm  ENARYSE O

o SUSE Linux Enterprise Server 15 SP2 (HVM), SSD Volume Type - ami-097c5cd098dd20d5 -

SUSE Linux__ SUSE Linux Enterprise Server 15 Service Pack 2 (HVM), EBS General Purpose (SSD) Volume Type. Amazon EC2 AMI Tools preinstalled; Apache 2.2, MySQL 5.5, PHP 5.3, and Ruby 1.8.7 available.

2| Elo] Al Tt B4H|E(x86)
- Sl occpois Raens s REMm  ENATME:O
Red Hat Enterprise Linux 8 (HVM), SSD Volume Type - ami-07270d166cdf3%adc
Red Hat Enterprise Linux version 8 (HVM), EBS General Purpose (SSD) Volume Type 64H|E(x86)
SEC|u0|A R¥:ebs  7HSHFE: hvm ENA &tads: of
v Microsoft Windows Server 2019 Base - ami-0ff0049cd3c9a5fch

HCLab 22 XtM| of|= Al A 7H0| =
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4> changhun @ deepnatural

Amazon EC2i= 2} ALE Afzfoll 9171l £|Xatel Ciefet QIAEA QB2 HBBILICL AAHAE 0fZ2(7(01MS Heah 4 Q= 7hat AHILICE Of2{ QIAEAE CPU, Bi22|, AE2IX| ¥ HIEYY S2o| Ciefat Rel0| 2loni, ofZ2plolMol ALSE XEs 2|aA Zete RUSH ME{E + JELICE AAHA Y

EYOlE  SECABANEE v MMl v ¥ AP

as - Y vePUs (i oje] (GiB) - elagia asEx (GB) (i EBS 238t A8 7ks (i - HEY3 45 (i 1Pve Xig (i
2 t2.nano 1 05 EBS HE - g0l B2t ol
2 1 1 EBS Mg - g 52 ol

e © 1 2 EBS T& - SH20M B2 o
2 2 4 EBS 1g - SHE0M B2 of
2 2 8 EBS 1g - SHE0M B2 of
© 12.xlarge 4 16 EBS T8 - EL) L]
© 12.2xlarge 8 32 EBS T8 - EL) L]
3 3.nano 2 05 EBS Jg of i 57|7HIE L
3 3.micro 2 1 EBS Jg of Zl 57|7HHIE o
3 t3.small 2 2 EBS 1& of El 57|7HHIE o
3 3.medium 2 4 EBS Jg of i 57|7H1E o
3 t3.large 2 8 EBS Hg of i 57|7H1E o

Ch: GIABIA M2 HE 3y
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chmod 400 hclab-smart-cushion-ai-api-key.pem
ssh -i hclab-smart-cushion-ai-api-key.pem ubuntu@your_ec2_public_domain.compute.amazon
aws.com

HCLab 22 XtA| of|Z Al ATl 710l =



o U™ GAl

chmod 400 ~/Desktop/hclab-smart-cushion-ai-api-key.pem
ssh -1 ~/Desktop/hclab-smart-cushion-ai-api-key.pem ubuntu@ec2-3-36-132-244.ap-nor
theast-2.compute.amazonaws.com
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10. hclab-smart-cushion-ai-api 2HE &H|
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cd path/to/hclab-smart-cushion-ai-api

12. makeZ MX|gt

sudo apt-get install make

13. et&52 TIdigr AL datasets EC0f| GIO|E{AIZ =H|SHD, of| 52 TIde HL
resources =C{0f| ZHZ F=H|g

14. API ServerE AMlYs|=

make setup

15. 24 2t Z0| M of2Het 20| API RequestE H'H

curl --location --request POST 'http://your_ec2 public_domain.compute.amazonaws.com:22
038/analyze/'
--header 'Authorization: Token AGE1E013-A2FC-47F7-8751-A14E37C1C054'
--header 'Content-Type: application/json'
--data-raw '{
"sensor_data": SENSOR_DATA,
"user_data": USER_DATA

} 1

o U MAN(FAN FE EXE M2t ZMEHK| 42 W M2 OHE 22 S 0|8Y)

curl --location --request POST 'http://ec2-3-36-132-244.ap-northeast-2.compute.ama
zonaws.com:22038/analyze/"'
--header 'Authorization: Token AGE1E013-A2FC-47F7-8751-A14E37C1C054"'
--header 'Content-Type: application/json'
--data-raw '{
"sensor_data": [0,0,0,48,216,225,165,0,0,222,243,242,174,88,177,0,59,199,139,17
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8,217,231,223,121,81,157,214,219,160,0,0,0],
"user_data": {
"height": 169.1,
"weight": 50.6,
"amount_of_activity": 1,
"pain_info": {
"neck": 3,
"waist": 3

curl --location --request POST 'http://ec2-3-36-132-244.ap-northeast-2.compute.ama
zonaws.com:22038/analyze/"' \

--header 'Authorization: Token AGE1E013-A2FC-47F7-8751-A14E37C1C054"' \

--header 'Content-Type: application/json' \

--data-raw '{

"sensor_data": [0,0,0,48,216,225,165,0,0,222,243,242,174,88,177,0,59,199,139, 17

8,217,231,223,121,81,157,214,219,160,0,0, 0]
3

o FOIAFE : user_datal|Al height, weight, amount_of_activity, pain_info &
2l Olo|E{7t Y2 P sensor_datafts 0|83t= Z2 S z&¢
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o Simple Convolutional Neural Network
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e Architecture
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Layer (type) Output Shape
input_1 (InputLayer) [(None, 4, 10, 1)]
zero_padding2d (ZeroPadding2 (None, 12, 1)
conv2d (Conv2D) (None, 11, 32)

batch _normalization (BatchNo (None, 11, 32)

max_pooling2d (MaxPooling2D) (None, 32)

dropout (Dropout) (None,
zero_padding2d_1 (ZeroPaddin (None,
conv2d_1 (Conv2D) (None,
batch_normalization_1 (Batch (None,
max_pooling2d_1 (MaxPooling2 (None,
dropout_1 (Dropout) (None,
zero_padding2d_2 (ZeroPaddin (None,
conv2d_2 (Conv2D) (None,
batch_normalization_2 (Batch (None,
max_pooling2d_2 (MaxPooling2 (None,
dropout_2 (Dropout) (None,
flatten (Flatten)

dense (Dense)

Total params: 10,923

Trainable params: 10,731
Non-trainable params: 192

e Convolutional Neural Network with User Input
o g0l MM H|O|E{9} BH 9K H|0|E{Z 0|83t P

e Architecture
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Model: "functional_5"

Layer (type) Output Shape Param # Connected to

sensor_input (InputLayer) [(None, 4, 10, 1)]

zero_padding2d (ZeroPadding2D) (None, 12, 1) sensor_input[@] [0]

conv2d (Conv2D) (None, 11, 32) zero_padding2d[0] [@]

batch_normalization (BatchNorma (None, 11, 32) conv2d[@] [@]

max_pooling2d (MaxPooling2D) (None, 32) batch_normalization[@] [@]

dropout (Dropout) (None, 32) max_pooling2d[0] [0]

zero_padding2d_1 (ZeroPadding2D (None, 32) dropout[0] [0]

conv2d_1 (Conv2D) (None, zero_padding2d_11[0] [@]

batch_normalization_1 (BatchNor (None, conv2d_1[0] [@]

max_pooling2d_1 (MaxPooling2D) (None, batch_normalization_1[0] [@]

dropout_1 (Dropout) (None, max_pooling2d_1[0] [@]

zero_padding2d_2 (ZeroPadding2D (None, dropout_1[@] [@]

conv2d_2 (Conv2D) (None, zero_padding2d_2[0] [@]

batch_normalization_2 (BatchNor (None, conv2d_2[@] [0]

user_input (InputLayer) [(None, 10)]

max_pooling2d_2 (MaxPooling2D) (None, batch_normalization_2[0] [@]

dense (Dense) (None, user_input[0] [@]

dropout_2 (Dropout) (None, max_pooling2d_2[@] [0]

dense_1 (Dense) (None, dense[0] [@]

flatten (Flatten) (None, dropout_2[0] [@]

dense_2 (Dense) (None, dense_1[0] [0]

concatenate (Concatenate) (None, flatten[0] [@]
dense_2[0][0]

dense_3 (Dense) (None, concatenate[0] [@]

dense_4 (Dense) (None, dense_3[0] [0]

Total params: 52,139
Trainable params: 51,947
Non-trainable params: 192
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Model Hyperparameter Accuracy
Simple Convolutional Neural Batch size : 16, Train : 75% Validation : 94%
Network Epochs : 30 Total : 86%
Simple Convolutional Neural Batch size : 4, Train : 83% Validation : 93%
Network Epochs : 30 Total : 92.7%
Convolutional Neural Network Batch size : 4, Train : 81% Validation : 95%
with User Input Epochs : 30 Total : 94.2%

« EpochsO| 30 O|&0| =™ Overfittingdil 2|3l ds eF&to] He| gl= A= 2elet.

o &Y Zut of2iet Z2 Hyperparameter Z20| £|XMQlg =tolst

BATCH_SIZE = 4
Epochs = 30
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https://www.notion.so/Batch-size-16-Epochs-30-e6387f0668714f8b9bfd1f9a4b7055b0
https://www.notion.so/Batch-size-4-Epochs-30-1db5aaf259b148b1b79fdbb0653e7ddb
https://www.notion.so/Batch-size-4-Epochs-30-76e933de412e45fcaf5d54f45d4a174f

