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Implementation of Class Digital Attendance System in Single Board
Computer
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ABSTRACT

Education can determine one’s life, and the protection of students’ rights, along with the quality and efficiency of
education, has become an important issue. Students should be responsible for their schoolwork and study, and
teachers have the obligation to care about students’ learning. In consideration of the effect of education and the
concern for students, this study proposes a class attendance system featuring the recognition of students’ faces.
Aside from recording the attendance of all students in each lecture, the system can be used for roll call and the
observation on students’ learning. It consists of two parts. In the first part, Raspberry, which supports image
processing, is used for the front-end processing and placed at the entrance of the classroom; Raspicam and face
detection enable the recording of the images of students, store the images in Network File System (NFS client)
and send them to the back-end processing. The second part involves the Linux Server back-end processing
system and the establishment of the NFS server and the Web server. For the first step, the images of students in
the NFS are processed for the recognition and analysis of faces. The algorithm Principle Component Analysis
(PCA) is adopted for the training and recognition of faces, and the results of the recognition are added into the
database; then, the Web server capture the information in the database and show it for the external users. The
face recognition technology is used to recognize the faces of 10 training samples and 3 non-training samples
which use the system for several times within a month. The two type of face selection range for the training
samples is considered; the threshold values for recognizing those unidentified are set and adjusted; the revised
version featuring the addition of new samples for new training is proposed. The training samples with a smaller
face selection range can reduce the background and other information irrelevant to face characteristics and thus
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have a significantly higher accuracy of recognition. According to the results of recognition, the accuracy of the

new training-based revised version of the training samples with poor dynamic feedback recognition can be as

high as 92%.
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Product | Personal computer Raspberry pi 2
0S Raspbian Wheezy Ubuntu 14.04

Broadcom BCM2836
CPU ARMv7 900MHz
Quad Core Processor

Intel Q9400
2.66GHz Quad
Core Processor

RAM 1GB 4GB
Opencv 2.4.9 249
\ersion o o

4.2. \NIgtEA

NI ABERE & AMERRNE - EED
B B S B 2 AR irasc s - 3= 3 RSk
BUEAFEBLN RS > BUERY 574 R Raspicam
B B EEREMT O 2o - B R
MR G > REEUABGE 31F Ry ARG A - 4R
N8R 13 N> BE 3 NJEISfEARNE - DL—1E
FHERE » AR EIIS R 104 352 H - e dEIsk
BEARNEFR 24 & - 27 44 Frame 805 924 5% >
B 210 sSERIENGEAN B - 2GR G T
N Bgll 5 EE A B (5 KN By 100x 100 fi#fi e > &5k
S TEEIRE R A/ IN T HETHES -

T3 BEANERUE

ElEEZIN 10
FEN SR A N 3
s 3 week
(GRiE ekt 104
JE training sample A\ &8 1 ¥ 24
Fi¥asz A Frame 924
JESEAR N B A TE 210
N 100x100
EENEY S )
FEAHRRE PNG
AL E HEFIO
RIRIEE 360+10%Im

h. WBERER

5.1 AMRHrBsTabBEe

NG R St MW DYy SN o 5
B MERR VafE - 4 H R True Positive(TP) ~ True
Negative(TN) ~ False Positive(FP)#{1 False Negative
(FN) » VUSSR EFRAFR 4 Fror - PSR4
GFIREFTFIMEEE 5 H &k frame Y EF{E 2
B FEE > = —FU EEdi P E - RH
ERARME 5y - BIERHNG 22 R - AlgRIBE
5k frame 2 S ELE = A BUR A FIE E LS TR [EfEE
B SRS UEEER NEES T - .

Nk e R s B R i O ek H 45 SR 4
FUTP+TN)ER A Wk s/ 4850 (Total) -

TR 5 45 &



TP +TN
Total

A PERGER I BER

Accuracy =

JISEAANBTHEAN AL
R LEAN

True Positive

JskEARNEFRRALA >
True Negative | IEREHFER I A B IERN SR A
g

T E N ER T N]
e A B3 SRR P -

False Positive

AlSREEAN B TR - Al

False Negative

EIEHERER I ARV S 57 -

52. FI(EEE

FEARE 21525 - (] PCA SHEIFFIUAN -
72— (B )RR - 5 BRI ST A
P A BREL B B0 — (B0 - 5 B AR
75 0~10000(FEARENTFE 100x100) - H{EHL/)
TR IR LR Focf— SR > (840
HITE S FL RIS A B DR 13T
BRI 5 T (VR » P B A
5 - A AEPUTUE AT L2 » 1
Byl R (RS A BRZE Rt B BRE S
S BT L SRS -

5.3. U SERIN AR 5 5 BT

BRSO 7 > (T - S - B
BRI WS EACE TR -
5 BPRBGER - S BRTRYRRIE - SRR
HLIREIR ] 1 3(Only One) RETERTA 1-2 5%

BRATIN SR Z PR - PR [ERCE B BBATIR -

M BEAREIEEAR N B GHRRIR HT - RE R
3200 Kz 3500 - 7% 5 o 1-2 5RARAAVEHE T IA R

{EF 1 SREEAHII R T 5 73 HEis HisE R (Before) >

e H PSSR AN AV N BRI A R 38 5RAR
REHEIGR - FHETRES 7 PEk(After) - (A
1 TR HERER fy 62% > B IERRART P 4E
B U HRT Ty 66% » (LS 1F {4 (Aften) YR
EHIRNEE] 92% -

v ]

7. R SEREBE T A He e H B ]
RS [ETHERGER

Sample Only 1-2
one
Time All Before | After | ALL

s g BRIV E B LR A4

Threshold | 3200 3200 3500

TP 54 38 21 59
TN 10 7 3 10
FP 14 13 1 14
FN 26 20 1 21

Accuracy | 62% 54% 92% 66%
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Time All Before After ALL
Threshold | 3600 3600 3800
TP 56 40 20 60
TN 20 16 4 20
FP 4 4 0 4
FN 24 18 2 20
Accuracy 73% 71% 92% 7%
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