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ABSTRACT

School pick up management system consist of license plate recognition from real-timed
video for reduce the traffic jam in front of the school by detect and analyze the license plate of the
parent’s cars that drive through the IP camera then the system notify the data to the student pick up point
so the students have more time to prepare to go home, this also reduces the duration of waiting time for

parents and reduce the traffic at same time.

School pick up management system can also use the face recognition system to

authenticate the person that pick up the student is actually their parents to make the students more safe.

School pick up management system consist of hardware that is IP camera that can send
data from computer network by streaming real-timed protocols and software that is the deep learning
model that are license plate and face recognition. Transformed image streaming real-timed protocols
system, data management system, notification management system and display management system are

all consist in school pick up management system.

Our developers have measured the quality of this project for the license plate recognition
has accuracy 75% and for the accuracy of the face recognition system is 80%. This project can actually
fix the problems by reducing the traffic jams in front of the school and reduce the duration of the picking
time of the student by 1 hour 2 minutes at average. This also reduce the air and sound pollution in front

of the school and surround environment.
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3.8 NIOONUUUMIMHUINIAAAINADI

Camera Mounting
Car Speed At 0-30 Km/s
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Camera Mounting
Car Speed At 0-30 Km/s
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mManuiaun lassnududenly maluladnseuthenzieou (License Plate Recognition)
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1/]1115‘1JUﬂLiﬂuuuﬂUEjﬂﬂﬂS@Qm@\iuﬂliEJ‘L!ﬂ‘L!Gl,ﬂ
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3.9.1 mstaenluaa
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= S

Lﬁaﬂmﬁumnﬁﬂmmﬁﬂwmmmsﬁ’am %Qﬂ’)iﬂﬁ]glﬁﬂﬂi%} Pre-trained model MHUNZAUN
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' = = 9 o Y A : Aad .
mseuthenziouTasmms "])’Q“I/]NQWGJJ‘LHVI,@LafJﬂ Pre-trained model NU¥®I1 Yolov7 Tiny

I J v < dy o o Y v

Lﬂunaﬁ%uﬁummaﬂmaﬂuma YOLO (You Only Look Once) TﬂJLﬂﬁuLﬁiﬂ%ﬁWWi‘Uﬂﬁi%ﬂﬂ
L g P 1A {

Input M1 1 Real-timed video E]Q‘ﬁ 41-42 fps 11ag Inference time ’t]g‘ﬁ 22-23 ms @10150N0E

. d‘ [} 1 = 9 g’/ (%
Train tiio 19 1umsaseduunuthenzibou lananune uay audingw

392  msiaenyatoya
4 = Y= 1o A Yo o 2 Yy
iieaninmsnozmanTuaa IidaNuududigan1adsnively Dataset 910

ulad https://universe.roboflow.com/au-parking-ffplf/license-plate-eql7j/dataset/4 CRTRIRY
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szurananIn (image processing algorithms) uaazmmiunaiwneieounizng Taau
v R A = A g o Ay Aa
AVUYA FINUVUIA 1.71MP Taal Dataset ﬂ!ﬂugﬂiﬂﬂu@]ﬂa']ﬂﬁa']ﬂﬂﬂﬂllagﬂigm‘ﬂﬂlﬂﬂﬁﬂ‘ﬂ@ﬂ

uriuthengzifieunsening Labeling 182 1131 8,266 31
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3.9.3 M3 Augmentation Dataset

1113911 Dataset Augmentation §1038 MDAV ANRIALILIAILAZIUILEY
(Horizontal and Vertical Flip) mgumwﬁ”mmmﬁmmsmm%umﬁm (90° Rotate: Clockwise,
Counter-Clockwise) m'imaﬂu,azcgumwé?uwi 0%-30% (Crop: 0% Minimum Zoom, 30%
Maximum Zoom) miﬂi"ummmmmwé?uwi -15 93FN o 15 9471 (Rotation: Between -15° and
+15°) N1SAANINUINAY 15 aww‘?ﬂmmmW‘?ﬂuamuauau (Shear: £15° Horizontal, £15°
Vertical) mM3lSuFveIn1miu grey scale 91UIU 25% ﬂJﬂQﬁﬂ!’JuﬂWW‘ﬁﬂﬁﬂm (Grayscale:
Apply to 25% of images) ﬂﬁﬂ%ﬂﬂ’ﬂﬂéﬂﬁ?ﬂl@ﬂ%ﬂl@ﬂﬂ1w (Saturation: Between -25% and
+25%) M3UTUAMNA VDN N (Brightness: Between -25% and +25%)M15U5umsitlasy

HAIUDININ (Exposure: Between -25% and +25%) N15LUa0NIW( Blur: Up to 1.25 pixels) N3

v
a

rwuﬁﬂgwmiumquW(Noise: Up to 1% of pixels) milﬁilmWLL‘]_I‘]JTiJLﬁﬂ(Mosaic: Applied)
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3 ax A0 o v A ] TR o ) ¥ A I
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Y = T3 1 A 4 . g
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Testing Set 1816 gﬂ

311 3.16 feensyadoyaiitiums Augmentation Usuamwiilu grey scale vazi/suvina

1144 640x640 pixel
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3.11 M3WAU License Plate Recognition

» V14T JAR, VI47 JAR
o License Plate License Plate Character
Image Aquistion —eTa Segmentation Recognition

gﬂﬁ 3.19 %anN9911914U04 License Plate Recognition



48

3.11.1 Image Acquisition
= ) 9 IS ' . ' @
ﬂ@ﬂ']ﬁLHﬂWWLGU']ﬁg‘U’LIIﬂEJﬂYﬂﬂgll ﬂ?ﬁﬂﬁgﬂﬁﬁﬂaﬂﬂu (preprocessmg) LBU ‘]JT]J
o o I
YUIAVDININ N158A dyyI1UsUNIU 42001505 Un 1T U Grey ScaleTae 14 Function
cv2.cvtColor(“Input Image Parameter” c¢v2.COLOR_RGB2GRAY) 118¢ N13 %11 GaussianBlur
A Y a A 2 M ~ Y .
LW@iﬁﬂTWMﬂ?TNSnKmﬂlNTﬂﬂQ%i!ﬁﬂﬂ??ﬂﬁum@QﬂTW ﬁﬂlﬁﬂﬂiﬂﬂ?ﬂiﬂﬂi%FﬂnﬂKm
. J v dy o A d o A o
cv2.GaussianBlur(gray, (5,5), 0) TaeWansutiagminninglu Grey Scale ¥1NTLIUADNNINUA

a 7 I
VU3 Wawesiilu 5x5

cv2.cvtColor(box, cv2.COLOR_RGB2GRAY)

cv2.resize(gray, None, fx = 3, fy = 3, interpolation = cv2.INTER_CUBIC)

= cv2.GaussianBlur(gray, (5,5), 0)

thresh = cv2.threshold(gray, 0, 255, cv2.THRESH OTSU | cv2.THRESH BINARY_INV)

511 3.20 feeelAn Python Opencv lumsih Image Acquisition

Y

3.11.2  License Plate Extraction
Yolov7 Model 18411115 Trained 11§39z a 1330792 3261u114 Bounding
Box (N30 4 iasuiidenseuthenziion) 4 yaitadenthensidion1d Faile Model 1hims
Return Y0INNA 4 @ﬂﬁ'u Y& asr11/5 xmin ymin xmax ymax 11 uzifaumlaly

Functions Format_boxes 992115 Crop mwawiinanlaaslyly Parameter

def format boxes(bboxes, image height, image width):
for box in bboxes:
ymin int(box[@] * image height)

xmin int(box[1] * image width)

ymax int(box[2] * image height)

xmax int(box[3] * image width)
box[0], box[1], box[2], box[3] = xmin, ymin, xmax, ymax
return bboxes

gllﬁ 3.21 Aeendlnn Python Opencyv License Plate Extraction
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J I

' lanaansitlusdurnuihenzidioudadiuais

U

ﬂﬁ 3.22 HadNEvRIMIM Image Acquisition 1a¢ License Plate Extraction

3.11.3  License Plate Segmentation

Yy
A A

A o A 1 9 3 [~ = [
ApNITTULUN Pixel UAazYA 1oz 92 lawavonuuduntaunung a9 Fua
=S = 3 L:; 1 o é % 1 = = v W U =
azanNeANNHIAnYULNIANAIAY FeanbazveaunuthenzTon FUeedI10nys nU FUo9
] o @ [} Y A <3 9 Sldy A G v W
uHUYeITevzAARUBE19TAIY 11 segment LT aud29e laniunMTudr8nys00nul 910
I ) 1 1 v 1
Function thresh[y-5:y+h+5, x-5:x+w+5] 1UN13 MW UAAT Threshold YOIUAAZAIONHT TULADE
' Ay A ' ' A 2 ) A g Y
NADIUNAHANADUNNYUIAVOIUAALNADIUNNYUYAQL 5 pixels tNOITUNITVIIBUUIATH
=1 Y I A d%' g}.l o v A v A I a2 o Y
asouaquihenzifoulmdunsouuingadu mntusihmsnaviaaavduinuddiaie
Function cv2.bitwise_not(roi) 1182 %1 MedianBlur tWe 1a18nbslianuan Unsevtladeuseu

v Y
FARUUINGIVU

ct = cv2.rectangle(im2, (x,y), (x+w, y+h), (0,255,0),2)
= thresh[y-5:y+h+5, Xx-5:x+w+5]

v2.bitwise_not(roi)

cv2.medianBlur(roi, 5)

ﬂ‘ﬁ 3.23 Meealnn Python Opencyv License Plate Segmentation

7NN3603

NSWMNNNIUANS

‘IJ"?I 3.24 waawmmmsm License Plate Segmentation
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3.11.4  Character Recognition
A o A o 3’4 a 4 I v @ 1 I
ABNITUINTINNNINIT Segment Hun s zvesnuuluda1onys N eenuuiu
v @ k) Y4 I . 9 . . . A
A10ny5 iU uay lanaanienunilu String Tae 1% Function pytesseract.image to_string(%¥®
= Jd o zﬂy o a v w 1T v @
NN config ﬂnnll‘ﬂﬂ) FaanFuiloziimsiaszvaisnrsonnwiniudlonysey ls
9 9
Y v o Y < @
INUUIE Return AI0NYIHUonU T UAL1)s String
Y
1% 1 v o o v w @ v 3 o .
HEIINBIUAIBNBIATULAI1IAIO NBINIMNANITINA T UA A28 Function
A . v I . v v & o Y
clean_text = re.sub([\W ]+, ", text) tiV® Print A100nuny String 1z dea1vin118s Server 14

Uszuramans 1 611 API

License Plate #: 7nnB603 n3JL viIMUAs

ﬂﬁ 3.25 waawmmmim Character Recognition

if(height / float(h)<5.76):
text = pytesseract.image_to string(roi, config="--psm 10 --oem 3',lang = "tha+eng"

clean_text = re.sub('[\W_]+
plate_num += clean_text

text_province = pytesseract.image to_string(roi, config='--psm 10 --oem 3',lang

clean_text _province = re.sub('[\W_]+', '", text_province)
plate_num_province += clean_text province

‘ﬂﬁ 3.26 ﬂ'JE)ElNTﬂﬂ Python t!ﬁﬂ\‘nﬁf'ni‘iﬂ!!‘lnlﬂﬂ’JE)ﬂ‘lel‘i‘Vli]1ﬂﬂ1£l‘¥l°’!1JEl‘H!1J1!!ﬁ"llTl°’!1JElH
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3.12 M3WaU Face Recognition System
= ) Y I ~ 9 A 4 a 4 o
maluTagnssas luntudlunszurunsilgaeununes lun1sins1zy uag 999
Y a J @ A 1 1 )
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v A IR 9 A A Y Y KX A £ @ 1 Y= Y
nieuld nauisa ldawedududiny tag 1n9ans lunszuumssuaniniGeu 1dd1a
o A X2
aoansuingayu

=

° = o 9y P4 .. o
msvdunalulagniseadluniiu 191152 Uy Face Recognition System 114 159i5 83
9y a 1 =<
VOADENUIN TINDN:
' N r'd
MNANNUADATY: 551D Face Recognition ¥igaan1uasalumsidanslunissuaa
v A 1 Yy aAa A ] Y A [ =
umﬁﬂmmw"lumm viomsaeudniludinasesiinsuiinieu.
1 o I 9 Y o A v 1 9 Y 9
anuazanavie: isuiludedldinsaununioswariu nasesamsaldlunih
I o Y K —\ AN Yo A
Wudwmulumsdnde uag duduaau lanui.
o o U 1Y <3 v 4 o o
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Y

o & @
NTudoanminsaununasanal
o 3’; o = o 9 X % o
Ay MsdunaTulagniseadr lundiu 1 lun1sWarua Face Recognition System 1
4 ] A [

T5a3euaztlszTomingrauinlumsmuanulasads tag ad19anuazalinauielu
o [ = o Y 9 ~ o = I Y =
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a a <
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Face Recognition System (Pre-Training Process)

backend dothe @7
labelling of the  ©
dataset by match

Data Gathering the reference of e 118
. the picture with . .
send pictures to the user id sent Train the Recognizer
backend for training a from user

ﬂ 3 new closed dataset - application E
t ¥ Faceld:2
Fl Map each face image with ID
to train Recognizer Model .
‘/\ € Recognizer Model
Parents took their

picture with their
phone through — ..
the application g ‘Msm

Store ID and
reference to the
picture in MySQL
database

Store picture in
storage with ID as
filename

ﬂﬁ 3.27 In39@319M 5111911V Face Recognition System (Pre-Training Process)
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3.12.1 M35WINYeYazUn W (Data Gathering)
Y
msswsadeyaglnmlunihwesdinasedluszuuiivih 1dTaelddinases
J i a @ { o 2 S J
T¥ndosdrunihvesasn Turusedwamsunwannau uaz Joyaginwiuzgndlal
v 4 o d % 4
69 Backend Tag14 Flask APT ioihimsinuginim uag 1D aslugudeya SQL He5z1Fonw
4 v 4 B = . o 4
aw 1D Admualdiludeniw WunuedsgUamuaazgleziinistivua D mwiziieszy
(%3 9 g}/
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o 9y da 5 v v =Sq 9
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5211 Face Recognition 1o 1Hszvuious naz uneaiauvesdinaseslunimae i Tag
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mM3susmdeyaglnmiianudingyediann iesnnsuiludedideyamnneriiouie 14
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azanlums lgnunnuase

3.12.2 Training the Recognizer

o Ay ] Yo < £
wmmﬂwmay‘agﬂmwﬁluwm uag ID llﬂﬁ‘]Jﬂ']ﬁLﬂ‘]Ji’J‘]Ji’JlJGLL!§1‘HGU’l’)3Jﬁ

U

@ A = (% [ Y A A Y Yo
ﬂig‘]J'Jl!ﬂ?iﬂﬂul‘]JﬂfJﬂ']'iPjﬂﬁﬂuﬁﬂigﬂﬂﬁiﬂﬂﬂﬂﬁlUWMW (Recognizer) Mo lhszuuaIusoIo

U

(% 9 4
naz szydauvednasoaluninld
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Face Recognition System (Recognition Process)
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Go Run Terminal Help main_video.py - Face-recognition - Visual Studio Code
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25 key = cv2.waitKey(1)
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27 | break
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30 cv2.destroyAllWindows()
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