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Abstract

In this research, an AloT (Al & 10T) system platform is established. By using 10T
(Internet of Things) technology, we combined the Raspberry Pi with RFID, LCD and
face recognition technology together to collect student ID data and student
identification results. Additionally, we used MQTT to send student ID data and student
face recognition results to the back-end Big Data server. The big data platform
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technology used in the back-end includes Apache Kafka for the use of publish /
subscribe functions for student face photos in Apache Hadoop HDFS storage. At the
same time, the student ID data and identification results are published to MongoDB
storage, if the recognition result is lower than expected, then transfer learning is
triggered to retrain the artificial intelligence model.

By way of the retraining mechanism of the student's face recognition model designed
by the above technology, three different data processing processes based on the results
of student's face recognition are implemented. First, if the recognition result is higher
than the preset value of retraining, only the relevant roll call records are stored; Second,
retrain and update the trained model to the front-end Raspberry Pi if the recognition
result is located between retraining preset value and recognition low bound; Finally, if
the recognition result is lower than the recognition low bound, the back-end system will
send an email to the classroom management personnel to warn and notify that the RFID
data and the recognition results are inconsistent. In such a way, the automation
recognition is achieved.

Keywords : Apache Hadoop ~ Apache Kafka - Apache NiFi ~ Transfer Learning -
MongoDB

; "—::L
\ﬂp

" ¥ 4 i = (Internetof Things, 10T ) £2 4 1 47 £ (Artificial Intelligence, Al )
SIPLATE  Se d R ﬁdf‘;(Big Data) 2 8 B//FRF Y i3 U5 B > T2
AR KR B Are PG 3 5 RFIMA AT E A el L A R gl 2
S E p Rk ~-‘¢°’L‘L" AP ERBIRFTEAREORE S L E B L
FERTE oL AR RME AL ARG GOBMEEARERTRARY
BT A G FEENEIA DR o BB RS A WG PRI U PR PR S R R G el gy
’?‘;FKEE MEFERE O RAPER- Ao B g2 TR L ERIEL AL E
%q-»,néﬁ&Hﬁe’JevJ,ﬁ:.quu;%;Jlg "’°L+‘§ﬁﬁ5:ﬂ7* Fﬁ’?@_4ﬁ§b§r§§»'1:&§rﬂ
SREE R RTEEFIFR R TR BB AR 0 FE S
R ECEC IR 0= F T SR L

P LRI Y R T R TIP LY B B h sk
Pavip R AT A S il MBATHEEEFR T A T XA AR
koG L S P EREREERF R R Z B o ﬁ*f#l“}?ﬁ‘ﬁ’

F g, ‘?%'@xwf@" VS R R I R CY X AV L
ﬂ&—i“rfu m;\j\:&é-igu,p, o

ARZEE - B AT ik é: » 3 % 4 B 4 JF > - Raspberry Pi i & RFID
B A FER R 2 B < g (BigData) T S TS o B e ey LS
BT Ea AR Rk PR AR THEL LB E T ANSE

581



A IR CRAAOE S R
&‘?4$ﬁ;vﬁﬁﬁ““ﬁ=£Hmﬁwu£AmT3&#ﬁa?,
R =R S HREA SRR PR s B
F o
B et * enE [1]%74% 21 ¢h OpenFace F R 5 % A w3 > o A
*+[9]4% 41 e FaceNet /7 & % ff4¢ 54 % o % Labeled Faces in the Wild (LFW)#c9x
%+ > FaceNet # & 7 99.63% shiaTie4x ¥ rr 4 » T & YouTube Faces DB [9] } #%
B3 95129 ehiTisdk o A E wh v 5 1E FaceNet 3P~ 128 B R e A S i i o #
B P18 0 B-L 3o BB (SVYM)[2]:E 7~ 55 o [Bl3% h & 3| * >0 A s akw|pr > L 35
w2 (SVM) £- 8 S f g wE (MLP) {#ng ¥ ighiz -
[4]7¢ * Apache NiFi &3+ 342/ /i42 « Apache Kafka § # ¢ 12

@@
T~ *fﬂ%
boSE

7% ~ MongoDB %3 34 ~ i * Apache Storm %t #icf i& (7 AJZ > 1L gt %_
B i T PR R PR R cde B e 5 SR Lo G iE T m BT B Bl o v F 3T

FOLFVIHE TR LY > T NPT g B [7] - B IHE DE
FA TR E ATS o SRR T 0 N B o2l 1 #idg o % Kafka £
HDFS i& {7 & & # 4 Apache NiFi «*{ = Fﬂ—'," &S o

[8]#- Raspberry Pi 12 2 & 3 el AAEL B P o T Raspberry-Pi
RV R S SRR A rmfif F* L e P [6];%- Raspberry Pi # 4v » A 3% 5523k
Fr > J1* Haar Cascades i {7 A 3 i Bl SF G 18 7 A "G yea o B3 - B A
W MQTT s s pak e b KB R F Ml fc fen AloT 4 X3  dide 4 - B
R BRI AR K P R T R e B AR R
R A

zk}:;’,;ff TERAT AT oo v RET TR THABE ELHLEL
PR TG A FEREAE B 0 NEHRFEAIFEL LS EEL B
3ﬁu%ﬁ§%ﬁ#@£mﬁ?ﬁ?@ﬁo

> FLREFEKY

4
- A /3\ wg"b ﬁf‘i‘; 3+

-3

AF7 3 18 * Raspberry Pi 44 7 Python #2.5¢ » i& * Webcam q’z;& B4 i PR
P IT AR O RFIDYcE E 4 B FTH > MQTT #5274~ 4 Ak
BOUE B A AEFRRE R FE D S TAHE o (S sE Apache Kafka 2 1%
ALF] & Bk 5t Apache Hadoop § #5335 2B % > MongoDB | #5345 2
,}X—««f, 2l ? 4 A%y wev«ﬂ, ‘J, L Retralnlng #3 ﬁ i%%;,.lﬁ@ RS o D #ﬂf#
4oB] 1 5o o

582



A N BRI T
—

PSR TR TR - ZEIEE o
CEIN '
Wi —
(W;bcam)\RasF;t?erW — — Apache | Retraining
7/ [ roach Hadoop
B : pache
(RFID) : MATT < kafika
e Raspberry =3 MongoDB
Pi L
Wt A BRiE —— o fEFE4EEe Tl SRR
H U AR AR SRR 2 (B g | iR H N B
_ PR
Apache NiFi %ﬁjﬁﬁl&

———————————————————————
EralllRR R A A\ AR A PR
Bl Lk e 28 k3t
(-)Emass s 8uh %
1. Raspberry Pi
B 2 % RaspberryPi4Model B> . khp — BR TR\ B gs: %L o

B B A Linux 4 scnE 355 0 B % — 36 SD + T i 75 Linux (¥
%°ﬁ@?%#%i’“%é*%ﬁﬁ‘ﬁﬂuiu%ﬁaéﬁ%aigowﬁ

EH@HE /O # i en® Bir o Raspberry Pi 2% % AB B3 A2 5 bldoR iR
’if\’ﬁ AE AT EEE LN LR A o A & Raspberry Pi * 44 /7 Python 42
RN SR E A B B LB E A AR R RS chk i

B 2. ;}%f ’»\(Raspberry Pi 4 Model B)
(=DRFID & $ 4 @ T2 4 5
B 3 % RFID (Radio FrequencyIdentlflcatlon)*%aup ERSHEFER > - BA
HAE SR P Se L R 1Y SPFIUELI R AL S B

583



2R BAR T oRFID kitle s 2 it e 7 7 3 44 (Tag) ~ 3 P~ B (Reader)& = 4t
(Antenna)[10] > B EF F BT F HAP FOT AT R TR ELTHRER TN
et cFAHEAEULZRFIDF » A 7E FAEKR *Eﬁ/ﬁvl*ﬁﬂf’#’l\ﬁ"ﬁ’* 7
O ! ”ﬁ%’l%;%*‘é%*im“éf’ g5 %t LCD(H] 4)1 47 i 3446 -

B 3. RFID-RC522 IC + g & fic ke B4 LCDZhw F8T X
(Z)F 2 %P2 4 5
A SRR P A SR A R R LR T B A l%»* {f
YRR R BB G R 0 2 (8 BRI T A iR (7 g e — AL B RR] B B T
@ E &z B % - 4 % i pl(face detection) ~ % = {#%g:#&%(feature
extraction) 4 2 % = A % 425 (face recognition) -
1. A 5 14l
ARG HRIE T ED AR AP N A G e DR s L
FEE TR G R 3 o4ed 3B E ol f €16 * Haar £ 4 Adaboost
B A R[ILHB e 75 - FHPL N ol BEMAFE > P LR
IR AR
2. i B~
PP ILR G 2 &R > BvHED - BAE T 2 584G -
BHcE o AR A 5 BE BlheA S e B folib TR > S mpk
Ao S BenS ol o dofbdt - G N £ B % o
3. A i
;*-:%—#&meA S B pic s *#:i&u—m BTV g AP R BT A R s
B L Fe B A3 ENFERA SR LB R A %Yk 2L OpenFace
i g; 4O PR o
(2)MQTT $##F2 BT HAF I FEERE2 1 8
MQTT (Message Queuing Telemetry Transport) & _— &3 4, i= 715 /B @ﬁ,?] ’
BHEFF RO AEFTHEBE SR LGP E L BB FRE
v aEET TCP/IP 2.+ - MQTT B3 P ch i 7 444 B e e 4 o i 80 Af )
474 42 ‘g(;}y;g jiza DR ME R MR ML R eiE 2T B E R G BRI T i
FRZEY R L P AR R 5 ] A1 K #gne B o 3N ipiEr MQTT #-
AR LA E 4 A yeRiand KT fw*l"*%'&
(Z DApache NiFi Epis 84 FTH2Z e 44
Apache NiFi £ - fH 38 cnFfyn ks> 2 8 % 32 Agefos % T4 o NiFi

584



iffz"— P B G B N (AeB 5 R ) 0 N AIE S B R L k2 B anFaln
TP RPRFEERAVREET BT ER BEA B foT AR R
T2 % Bz BFen R X L 2 RFRREEE R o ¥ fh s O R 5 5 B (extract)
@%&(transform)fri\ »(load)te iz 3 P ez o 3 Mgy - LPJRE I K » ¥

(F'-?

L

¥t Rt e 53K A (b)do:Raspberry Pi &) kg 7 Tl e f o *\uﬂ * gl B
&

kEFFRHEAT ] RBEDFTHE -
(= )Apache Kafka # # F 2 B FTHEF 2 A %GB EE2L 4 %
- BB RasF58 8 5T 5 (distributed streaming platform) o v 3% &7 - &

239 A2 4 = 7] (Publish/Subscribe) & 5t[12] » 1 & $rgh & fg # LaF A i
r i 0 B TB &b Fals Efliﬁﬁtfﬁﬁ“%ﬁia)im%ﬁ" i o B Bk E 0 At
EMRENT Mo R E A A AL B e PR L S AT R L g
TR EIL > ¥ b %?m U FART PR o ANPEH F R R
AR PSR A RS F LA FTHE

n & 8 &l & §F = 5

0 i= 1,058/ 14.02 MB 0 0 0 o 59 40 0 0 0
@ I,‘ m GenerateFlowFile U: Eﬁ}i!ﬁ 80
"I\b — G;"DH:HC F'F‘Etl Bn(d rg.3pache.nifi - nifi-standard-nar
In 0 (0 bytes) 5min g:me ‘:”;;:53 . n 0 (0 bytes) 5min
Read/Wiite 0 bytes /0 bytes 5 min Queue ( .:ytes.*.] ) Read/Write 0 'hylesfo bytes 5 m!n
out 979 (0 bytes) 5 min St O 57D Hmin
Tasks/Time 979/ 00:00:02.553 5min Tasks/Time 0 /00:00:00.000 5 min
BiEErrEE
hasrm L R HCE 28 1

Bl 5. Apache NiFi B4z 42
(= )Apache Hadoop HDFS ¢ 3 £ 4 B 2 2. 4 &

Hadoop  Overview Datanodes  Datanode Volume Faillures ~ Snapshot  Startup Progress  Utilities

Hhk & 3] "
N <
. [y % & 45
Browse Directory | Bl % &%) 3 - i
v F’F’ — A
3 }
/inputdata 4 P 0! -
Show 25 v entries Search
Permission |L  Owner Group Size Last Modified Replication Block Size Name
B el nifi supergroup 6B Jan 16 23.45 3 128 MB 1.txt @'
Wl nifi supergroup 12B Jan 16 23:45 3 128 MB 2.txt ]
R nifi supergroup 98 Jan 16 23:45 3 128 M8 L

B 6. Apache Hadoop Bl#- /i &
rﬁwSQ:wﬁAamy%%kw;ﬂ«uwﬂmiﬁ*%ﬁﬁﬁﬁfﬂﬁﬁovszﬁ%
WRBEEA P TR EEE O N - RORBHET S S E [13]
SEBFESF THEBELE-F LTSGR S *ié ek E R
Pre TAERFL R € F 4 o higgm g * Apache Hadoop HDFS & &% % 4 %
Blif 4oB] 6 #77m o A PET TG E S By

585




(*)MongoDB # % # 2 EFH A2 A hyrbE*2 45

MongoDB £ - ff¥ & $ o e §o8 TALRE § 38k 5i[14] > 112 A N
7 # % - MongoDB Eﬂ'«ffl-..‘:——’]‘#_,ll Key §2 Value ‘e = > H e &% - 240
JSON #& ;¢ BSON 5 &> v 2 r? TF LA o T BB R E K
BB L RFB B R L 4o = i;ﬁ?;«x*f]&it 7R (JSON) & & ‘g it 70t
(XML) o 2 i % kg3 8 2 -+ 5000 8 4 A g 3paienle 045 o

“AloT i suiE 4

(Z)HHRBR - GRIAFESINAR

% 1§ Raspberry Pi #4 {7 Python #23% » 42a # 50 5 M7 1 BinAz o % - &1
B RFID $ &7+ # (v % - 4 4 RFID f|+ pFri& * Webcam 3p#&%5 4 * %
BB o 2t RS E S ARETAE T H R SR o B 2 #-RFID chF R
PR LRI P R M R A LCD ¢ o T AT BN A
Wi L o %7 38 MQTT # RFID T ~ sy % 22 ) & 1+ @ 5| {2 3% Apache
NiFi » R A2 B 7 #77 o

TP AT T TN I

SRBERE || webam oo
L 25y £L S7g=po RFID Rapberry Pi 3
SEEE SFeplry -
PREETRH]  wzm) Model B +
Apache NiFi
o 2 : Face MQTT < >
WaEENR Recogniton [© S :
2 ( Client )
N et
b S

Bl 7. 0k SLIE R
(CHUEBEFRL IR IRAE
i MQTT £z Fad » 2 (8 #-F L% % Apache Kafka > i& * Apache Kafka
BTR3N8 4 g 8% 3 Apache Hadoop i (7 % i ~ #- RFID 3l 22 s
H% 73 1 MongoDB - 4 7 & R-HCRE 5 £ AT P4 B ¥ ¥ 1 Retraining
AOER A A E RS E Y EF 4 AR BEAE T £ AT 15 18 Apache NiFi
Berl b EEBERLE Ak B TARL 5 RN T REEE £ i Azdc Bl 8 47

',"F o

586



o | EERREDH
Apache NiFi Ex e

HERETFIEE RS

Had@%?aCI:%FS EEFRERR
MQTT -
BUNELEER |
E%H;jifjj;ij\ —{ Retraining EE] ?@2?;%}\ %

B8 sk
CEHF IR S
7 =4 Raspberry Pi #4 {7 Python 425V & {7 8 4 A seygass e dp & 4 X % 5%
FOoORTHFEI M BT R AILIAL F - ’§J¥’ﬂ~‘*%rﬁi“’€”””"ﬁm
B % " FEREES AN RESEM TG 2 > FERSE KA TR

‘5\

=

o

= \Et&'%

PERE R BN ITVIRIE R B

MQTT BT TR 8 1% 3 Apache Kafka » i@ * Apache Kafka &% i /37 B e
> BB T ED Apache Hadoop & {7k » ¥ ¢t rrd ¥ RFID FiR# 1
MongoDB i F 0 4@ 9 I e

BUCREEEE B RN EET pr—
HERES LA E%4 Hodoop || EEFELEA

MQTT Broker —>» Apache Kafka |

FEA L
vongons | S e
Bl O. B4 AsGyuilms 3 o0 fERK B Tl A inig
2.7FFE R AP EE A MT RE
MQTT #4c F 4L s % 2 Apache Kafka » 34)%] 5 i¥ 3 Apache Hadoop i& {7 &2 7% »
%L@Eé’if&:ﬁ’ RFID F i 2 MongoDB #%3% » ¥ *h B 2 5 3 3 ' U3 hi 48 -
*ESF Y 2SN ‘E“f’f AR E FT 0 4o @) 10 From o ¥k B AF e
MRAT AR E Y B AR TR L AT ¥ ¢~ 55w Apache Hadoop &% %
2 o e o 4o 11 S

587



o fPEhe | eemagmp
BBAEER B BEREEE il
Bl St EERH
sy g 2 Szepky
MQTT Broker » Apache Kafka » MongoDB ﬁ?;ﬁig?ﬁgi
N EEXSO AN
St %S

B 10. B4 A sy Bmy A0 ER B2 B2 T L

TN BT RIS "
E?ﬁ;g e H;gxng 9;;; Apache | EEELIEFTIGRET
= , i Hadoop HVELE N\ igiERl

Retraining —>»{Apache Kafka

i BTl SRAFHYER
MQTT Broker | |4 A\RGiERIEE 2 F]
Raspberry Pi

B 11. { 75 4 A % 78407 3] Raspberry Pi
. FERE S MR M T LA
MQTT & F 41 {5 ¥ = Apache Kafka » #-§] # i¥ = Apache Hadoop :& {7 #5175 »
M- Fp % 22 RFID FokL 3% 3 MongoDB %% 0 ¥ b 378 — % % i¥ Email shF#Lin
4o @) 12 #7oT o

[ ) > Apache syt g
BiRemEk B GERZET Hadoop REFRERA
BEREEL R B4k
MQTT Broker ——» Apache Kafka » MongoDB e ‘
: . o
—> Email ZEEmail4sZEf
B 12. 8 24 A sGyEa i pr 50| 30 FE R TR AR IR A

Z~AloT#EAE& 47 8

Ad FEpe(loT)E A LA EANS FHIFTEE BB HEE S By B
Gos AT CEFR G BRI @Y A A FFEREFAL 2 AR
FITA HeP A F 5 b T USSR R R T ] S BT SR RS 5
ALFERFATASIL TR - Sd HRaAN T uET p B gk e

588



B, 9%2%

- SRR ESBWEAMVIPERE

§FLERTRE R Dk - R o Rl 13 907 oy S sk S 91.28%:
PIZES A r PR R Z EATVRT RS 2 FEAF A A GRS s B4 F
PR 2 5 6 LCD 1 BA & ek B4 1 o doF) 14 %57 « 1534 Apache
Kafka 5 8% /37 B ch 35 (B 15)#%-5 4 % F4L1:% % MongoDB #% i () 16) » #-
¥ 4 P 5 %% & Apache Hadoop HDFS (H] 17) -

= T e T =

ax BHE 2R

U” raspberrypi

B 14, 8 4 X sgyeahis 2 & % &1+ LCD

P root@katka:~/kafka_2.12-2.1 0/bin

589



B 15. £ 4 Pﬁ#_’%‘r‘; Kafka 2. §

& hadaop@mongodb:~ - u] x

o
I

"img filename" : "eric.]jpg

: "

B 16. MongoDB &t 5 & 24 Tl &y e &
Browse Directory

1 =
I 2ar
Permission Owner Group Size Last Modified Replication Block Size Name
Jrouf 485.92 KB Apr 10 21:37 3 128 MB [ ]
KB o221 MB
\ KB y 8 MB i
92.79 KB Apr 10 21:25 3 128 MB [
3.82 KB \ 8 MB i
5.32 KB Apr 10 21:21 128 MB @

B 17. Apache Hadoop HDFS &%+ & 4 & &

S MBREFANEREAE LT RE

—

PR et T % 3] 75.63% 5 P f BB GE L F ERTYIR

4@ 18 #t7+ - B 19 i% Al F R R - s ST g B S

75.63%3#% = 3] 93.28% o ¥ ¢F L RIGRIRfe i P A MG FEGETE G 3E 0 4o B 20 H7oT o

P RdetkmeryEss o kenB % 5 90.55% o A i R-T F ,Eé;—‘k A B R E B L

i’f'g(%*\» 1) RAAPHE o §aicA| pr S v B 71.4% 0 3 UE 1 i)
7 iE 89.6% 0 @ AR T Y pFan A R E 7] 90% 1 1 el EE S o 15 5 K-

5‘3 4 # T & MongoDB(MR] 21) ~ #-f& # % 3 & Apache Hadoop HDFS » 2 14

A= ﬁii* e &% 75 % Apache Hadoop HDFS (1] 22) » 2. {¢ Apache Kafka #-1@) #

i# 7| Raspberry Pi(5] 23) -

590




* 1:'-£€J§ 4 A Hﬁ%%;gag%:%

FRAE | wma— | wmE= | WRED | KRAD | FREE |,
T/ (jack) (michael) (alan) (andy) (ken)

}?&%%%L}\Hﬁ 93. 42% 91. 14% 92, 42% 90. 97% 90. 38% 91. 6%

Canl iy )

HoZ = paw " " ~ ~qu N

(E‘J”'ﬁﬁ) TJ 630 69 25[; 68 2/10 68 30:0 75 08.0 71 fl.n

2 g

(’jffi) 93. 28% 95. 39% 94. 62% 84. 10% 80. 93% 89. 6%

s B,
ﬁéﬁ;ﬂ?ﬁiéﬂﬁ 90. 2% 96. 99% 90. 40% 91. 97% 84. 63% 90. 9%

" % 75.63%

F % 93.28%

Eg] 191?]; :?l_ A Eﬁ ‘Ey:‘jtll ;‘Hlﬁﬁ%;

591



L £ e )

90. 55%

B 21. MongoDB &% % % # Tl & yp it &

Browse Directory

! Go! -
Show v entries Search
Permission Owner Group Size Last Modified Replication Block Size Name
nifi supergroup 12 KB Apr 10 22:18 3 128 MB 1]
nifi supergroup 10 KB Apr 10 22:07 3 128 MB ﬁ
nifi supergroup 37.4MB Apr 10 22:17 3 128 MB i}
“[W-f=T= nifi supergroup 36.2 MB Apr 10 22:05 3 128 MB ﬁ

Showing 110 4 of 4 entries n

] 22. Apache Hadoop HDFS & 75 { #7148 e 4 A 5§ 334

j@ root@kafka:~/katka_2.12-2.1.0/bin —

Bl 23. F L4575 > Apache Kafka 2 % o

PR R KN B TR

HR 24 IRy K h B R B E A EFHE G B ¢ & LCD ¢ A A ik
@B 4 () 25) 0 2 {5 MRk ~ B 4 @ TR 52 MongoDB() 26) 0

R

592




g & HDFS 3 18
# - Pl Email % ¢ 2
i T Frame ) »

-~

>k

B (] 28) -

(7R 0 B fs Apache Kafka 3 # /37 B e 3N (B 27)%

% SH 2N

B 27.F #2455 >t Kafka 2= % o

593




M Gmail Q
€ a 0 @ = O D ®

Ex {f m} .’;' !{ t‘r( .=
rr 2R
W - [ 119 i f/

AR EITI S

B 28.Email # ¥ 2 #3124 f 17 43

Tz~ 5%
ipi%¢%*§4%?f‘%ﬁ‘®Awrm'?#f’%ﬁﬁéiﬁ

s 10T ALHEZE & AL B 11 RIS X R s Dk X T SR E AT 1
2 ‘lﬁf‘m" »OLATE EATYRECA Ak ‘fu-*aﬁ#d WHH ZHE Y R
AR kB B e PR E »ﬁ%fu_ :?Ll“*'w TREEE RS o
AR EREFIARIAGIEREL Y AACFF L AR R TN

AR A gy £ 8 E "5 :“cft% FF¥RERFA rrmJ.#“"”'*’J%‘réi’
FF ateirl oL ¥ 2R R wRlGFES R 1 R R

ATE VR FET R ARE R A A SRR R A HRK D B L AT ﬁ
ﬁk#';’fw."zy%’i&a;l FASOEFTERREY o

\\

¥
S

R~ 53 v
-~ ¥ 2y

[10]/ * % = —RFID % B frfzgr fe & A 12 o 1 4 p #:2019 & 11 * 29 55 > 4 A : https://
www.digitimes.com.tw/tw/dt/n/shwnws.asp?cnlid=10&cat=&cat1=&id=56650

[11] ~ »& #&00) ~ 47 2. Haar-like » Adaboost » & 8% (Cascade) - + % p #p: 2019 & 10 * 30 5. #&
p :https://face2ai.com/MachineLearning-Haar-like-Adaboost-cascade

[12] Kafka ‘&z p 44 o F % p #:2019 & 12 7 5% 5 #& p :https://zh.wikipedia.org/wiki/Kafka
[13] zoac~ Hcdpeng 4 ] 2§ < -Hadoop - + 4 p #: 2019 # 9 * 215 > & A :https:/
www.inside.com.tw/article/4428-big-data-4-hadoop

[14] MongoDB ‘@K F 4+ o *+ % p #:2019 # 12 * 1555 > # p :https://zh.wikipedia.org/wiki/
MongoDB

594


http://www.inside.com.tw/article/4428-big-data-4-hadoop

-—

Y _&?é%gé}

[1] Amos, B., Ludwiczuk, B., & Satyanarayanan, M. (2016). OpenFace: A general-purpose face
recognition library with mobile applications.

[2] Cortes, C., & Vapnik, V. (1995). Support-vector networks. Machine Learning(pp.273-297), 20(3).
[3] Chang, K. and Chiang, M.(2019). Design of Data Reduction Approach for AloT on Embedded Edge
Node.2019 IEEE 8th Global Conference on Consumer Electronics (pp. 899-900), Osaka, Japan.

[4] Chanthakit , S., Keeratiwintakorn , P. and Rattanapoka , C.(2019). An loT System Design with Real-
Time Stream Processing and Data Flow Integration. 2019 Research, Invention, and Innovation
Congress (pp. 1-5), Bangkok, Thailand.

[5] Faruge, M.O., & Hasan, M.A. (2009). Face recognition using PCA and SVM. 2009 3rd
International Conference on Anti-counterfeiting, Security, and Identification in
Communication(pp.97-101).

[6] Gupta, 1., Patil, V., Kadam C. and Dumbre, S.(2016),Face detection and recognition using Raspberry
Pi. 2016 IEEE International WIE Conference on Electrical and Computer Engineering (pp. 83-86.),
Pune.

[7] Isah, H. and Zulkernine , F.(2018). A Scalable and Robust Framework for Data Stream
Ingestion. 2018 IEEE International Conference on Big Data (pp. 2900-2905.), Seattle, WA, USA.
[8] Kim, C. and Son, S.(2018). A Study on Big Data Cluster in Smart Factory using Raspberry-Pi. 2018
IEEE International Conference on Big Data (pp. 5360-5362), Seattle, WA, USA.

[9] Schroff , F., Kalenichenko , D. and Philbin, J.(2015). FaceNet: A unified embedding for face
recognition and clustering. 2015 IEEE Conference on Computer Vision and Pattern Recognition
(pp. 815-823), Boston, MA.

595



	基於人工智慧的轉移學習之人臉辨識以建立 學生點名系統



