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Abstract

Recently, there are several techniques for face detection such as detecting the
whole face or detecting specific parts of face by using artificial intelligence. For this project,
facial landmarks model was conducted to detect 68 points of different face parts. Each
facial point could be calculated to generate values. Moreover, various face motion photos
were applied into 1,522 datasets to examine the accuracy of the facial landmarks model.
The result showed that the accuracy of using model was very high which was 94.81%.
Besides, the model was conducted to detect unusual long closed-eyes and opened-mouth
by comparing 2 tools between Nvidia Jetson Nano and Raspberry Pi 4 + Intel® Neural
Compute Stick 2 with webcam camera. There were 4 circumstances to test the detection
of facial points and the average accuracy of each tool was 78.08% and 80.59% respectively.

Keyword : Facial landmark, Face detection, Competency, model
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1. unin
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Uizﬁw%mﬂumima%i’]’uawﬁua&Jﬁ’uaﬂmzﬁﬁiﬂumimaﬁuuﬁw Fzinadenisuszananares
facial landmark Iumm%um%LaaﬂLUiEJULmJUImEﬂ%Uﬂm 2 9879 lowA Nvidia Jetson Nano
Loy Raspberry Pi 4 + Intel® Neural Compute Stick 2 Luaﬂmnaﬂmmmaaqamquummﬂmq
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sovenld Tavgunsal 2 egnillfiflenaaeuingunsaflafivssdvsnnlunsasadumuazdinlaeld
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2. IngUszeeA

1. tilevnaaeulsyansnm facial landmark lunsmsaadulumiiiann dataset

2. Wleuiisuuszsansnnlunsnmatugauinumuazuin sz1ine Nvidia Jetson Nano
e Raspberry Pi 4 + Intel® Neural Compute Stick 2 Tngldndosiuuny
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nuATTuE fnmaaeu 2 sUkuy Fo nath dataset $1uaw 1,522 nn wldlunsveaey
e facial landmark Sufianuusiugiunntiesifieda uaznisiiluiaa facial landmark
Uszaaralaeaunsal 2 o814 leiwn Nvidia Jetson Nano ez Raspberry Pi 4 + Intel® Neural Compute
stick 2 34l§38msradulumiuuy real time Tagléndoaiuuauthdoyanmlumindnglusunsy
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1) negouANNwiugluNInTITUYNYAULlunt

2) MAFBUANLLLLETUNIINTINTUIAUTLINMT

3) NAaeUANLILETUNINTIATUIAUTIAUIN

3.2 nMsnagauUsEaNSaw

NINAEaUUITANSNINTDIN1INTIITUUTIAUmwazUnlng gl Ty facial landmark
lun1snegeudszdnsninvesgunsaluszanana lneSeufisudsedansnmuesgunsallun1sngim
Juluntsziing Nvidia Jetson Nano uay Raspberry Pi 4 + Intel® Neural Compute Stick 2

nszvaunsasaeduluntiuseneusetuneusng o leun daudayanify (input) 4
nsfudeyanininlovasluntinuiianate (real time) dduuszanana (process) agldnugunsal
2 0614 1A 1) Nvidia Jetson Nano #sldszuutfiiiin1s Ubuntu uag Raspberry Pi 4 uag 2) Intel®
Neural Compute Stick 2 %dwisuuﬂﬁﬁami Raspbian Iﬂ&%ﬂﬁ@ﬂ@ﬂﬂiﬂj%wm%dﬁa (tool)
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A19197 1 Aavandivesunsainldlunisnnass

. . Raspberry Pi 4 +
F1IAUT NVIDIA Jetson Nano
Intel® Neural Compute Stick 2

CPU Quad-core ARM Cortex-A72 64-bit Quad-Core ARM Cortex-A57 64-bit
@ 1.5Ghz @ 1.42 Ghz
GPU Broadcom VideoCore VI (32-bit) NVIDIA Maxwell w/ 128 CUDA cores
@ 921 Mhz
Memory 4 GB LPDDR4** 4 GB LPDDR4
VPU 700 MHz -
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4. NaN15398
4.1 NSNAFEBUAMULLUENYalUAE facial landmark

ANuLugveINsnsdavluntvedlina facial landmark 5¥13749 Nvidia Jetson Nano
waz Raspberry Pi 4 + Intel® Neural Compute Stick 2 lngn1sMAgBUAMLLNUEIVDINITATIADU

4 3 JULUU JHaN1SNISNAGeUInNTIaN 2

A191991 2 AuLiugIvsnsRsIvasuluntveduea facial landmark

F18N1TNAFDU wrunnisinnugndasusiugn (1w Souas
nsnsIdunnauulun 1,443 94.81
M3R5293URAVIINAIINT 1,501 98.02
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4.2 Msnagaulseansamw
nsnegeuUsEansnmuedgUnsal 2 9813 Tun1InsITueAUTamILAzUTIAUIN MY
JULUUT 1 - 4 lANan1svnaaeuiwIsnei 3 uagansai 4

A19197 3 AULINEITBINIINTIITURAUTIM LA UINYBIgUNSal Nvidia Jetson Nano

sUuuu 32821813010 Wsviansin Wsuiinsa9duld 9NN
Gl (L) (ws3) andad (%)
’EULL‘U‘U?II 1 59.01 1475.25 1229 83.31
EﬂLLUU‘ﬁI 2 58.82 1470.50 1184 80.52
E‘ULL‘U‘U‘ﬁ 3 59.71 1492.75 1096 73.42
EULLU‘U?II 4 57.33 1433.25 1076 75.07

1AM15199 3 WU JURUUT 1 B8nTiaugndeddunisnsiaduausiamikazdin
WINTIgA J09A9UAD JUWUUN 2 SULUUTN 4 uazFULUUR 3 mua1siu

A19197 4 AMULIUEIVBINTNTINTUIAUTIUALAzUINTBIQUNTal Raspberry Pi 4 + Intel® Neural
Compute Stick 2

sUuuY 3282198130 10 wlswviavian wsuiinsaaduld 3n31AN
(Guni) (wsw) (wsw) andas (%)
ULV 1 60.58 1514.50 1265 83.53 %
UuUUT 2 61.19 1529.75 1184 80.93 %
E‘ULL‘U‘U‘ﬁI 3 60.54 1513.50 1096 73.88 %
E‘ULL‘U‘U‘ﬁI 4 57.89 1447.25 1216 84.02 %
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NAN197 4 é”smmmgﬂé’faﬂumimw%’Uﬁ;m%nmmLLaz‘mﬂ‘uaqguLLU‘U‘Vi 4 {ifn
mm?izjm PONGNTRE gﬂLLwﬁ 1 gﬂufuuﬁ 2 LLazgﬂLL‘uuﬁ 3 MINAIU

NANSNARBUINANTNT 3 way 4 Tumimaﬁm;mu%nmmLLazmﬂmmgﬂLLwﬁ 1-4
Junsuananavesnuiiiug1vesn1snsnfugauinanwasUinvesaunsal 2 a9 nageulagly
NABIULAN ANLLE 25 WSUADIUNT nTIRdudILAN 9 vadluntinlu 4 EULLUUﬁﬁmﬁu Fanmil 2 39
NNINAFRY WU N1595393UAUTHAR Az UNLagly Raspberry Pi 4 + Intel® Neural Compute
Stick 2 fiauusiugiunnnitlugn 9 sULUY Fannil 4
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5. 8AUTIINANITIVY
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AUSIUAarUIN Tneiinanisnadeussll
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2) ANHUNE1VDIN1INTIITUAUTIINM TAULIUEN 98.02% TagnuddieeanInidl
AMURANAIAYDINITATIVTUIAUIIUM AT T U AT sENWILEse Falnsdnivuesuas
vseluasagyiou YN3RI UIAUsINAIEANNHANAIN F9n1NT 6

MW 6 NMBENINNINTIVTUIAUTAUMNTANURANE A

3) m’mLmummaqmsmmwﬂmmmmmﬂ fianuualugn 96.25% Inenuindiegrsnndil
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5.2 nsnagaulszansnnvesgunsal

MnWaNIMadeUazLiiud WelTsuliivumuusiudivesnisasatugauinamwazUn
seuine 2 gunsal wudh JUluuR 4 mLUuiULmemimmwumLLaumwmﬂuummmmuaﬂu
mim’aﬁ]%‘uiL’JmmLLa“mﬂmdﬂummm IﬂEJ Raspberry Pid + |ntel® Neural Compute Stick 2 thy
mmmLL@JUEJﬂUﬂﬁmaﬁmummﬂ Nvidia Jetson Nano &3 8.95% Lilas91n Raspberry Pi 4 + Intel®
Neural Compute Stick 2 S § vPU Sandsitensuse wanaiulygussivglaeany vl
annsauesnuezdlassairsluniilduiuginin Nvidia Jetson Nano #lsi VPU uaglumsnsiadu
gnuTnn Wldfimsszyindauuiudilunismseduam demmuwiunudazausonsady
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6. #3UNANTIVY

Tunsnsiaduluniiann dataset Ingld Bio ID Dataset ¥o9au 21 Ay kagdidruauninlunti
1,522 7 Ann1snadeuUsyansameastuna facial landmark wui1 nsnsiadundsnaunlun
fianuuiugn 94.81% lonsaaduudinndiun Sanuutusiie 98.02% wanilensiaduuin
dhuunn fianuusiugnia 96.25% Fsfiodndiauusiugigs vilsianansavluinunsesenlunisnsiady
afunsenfiinunfidesenld Wy N15M5393Ue1N1593 TaedBnsnsanisndunuuinUnfvse
Suni1 onsvaulu vieensorinuiunIunfnieisenitennsuala

NMaUSeuiisuUsEansnmlunsnsaadugausnanwazUin se9ing Nvidia Jetson Nano
war Raspberry Pi 4 + Intel® Neural Compute Stick 2 Ingldndaaiuuan nageusunuunisnsindu
agmﬁjmmmumﬂmiugﬂuwsiw 9 4 5UlUU WU Raspberry Pi 4 + Intel® Neural Compute Stick
2 fivszansnmlunisnsraduuiamitazuinuinnii Nvidia Jetson Nano
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