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ABSTRACT



The aim of this research is to develop road maintenance processes,
which include road surveying to identify types of defects, determine the type of
maintenance proposed, and solve the problem of reporting road problems.
There is no known destination to receive the communication;it also deals with

the task of managing maintenance operations.

To achieve these goals, a system is designed to automate road maintenance.
The system uses atrtificial intelligence to determine the defect type in the road,
using Object Detection with TensorFlow, and calculating the length and width of
each defect in the road using the OpenCV library, this process in artificial
intelligence is known as Distance Measurement, which is the process of

extracting the true object's length and width from the image.

The problem of reporting was solved by inserting a page in the system to report

the problems by submitting the problem’s data to the system to be processed.

As for maintenance management, the maintenance tasks were divided into
administrators, supervisors and researchers,where researchers conduct a
survey of roads and send results to supervisors,Supervisors follow up
researchers , assign tasks to them andProcessingthe results of the survey they
have received, Administrators should monitor and supervise all previous
operations , add supervisors and assign researchers to supervisors where each

supervisor is responsible from a certain number of researchers.

The study reached a number of results: Defining the defect, identifying its type,
measuring the defect area, conducting some operations and engineering
calculations to determine the condition of the road, and the type of maintenance

proposed as the final exit of the system.
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LGohll 8 Gl g ) an) S Al sda.Labellmg dee o (4.20 ) S
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> labellmg

|Box Labels
A Edit Label

D labellmg =2 O x

T

le Edit View Help

Box Lebels

A rdiabel| L

C labelimg

Create
RectBox 98

Duplicate (&
RectBox

x

Delete

Polished Aggregate

cud) w213 ulae eaa 5(4.20) JS

(4.21)JS80 b e se LS cpiia XM il 5)3em
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= ChUsersh\ TOSHIBAND esktop™ D0 - & :-_'_=;>C:XUsers"-LTOSHIBAKDesktDp...

=7?Zxml version="1.0"2=>
=<annotation >

zfolder=train</fTolder=
=filename>cam_image7.jpg</filename=
=zpath=C:\tensorflow__cards\train.wcam_image?.jpg=,Spath=
= sSource>=
zdatabase=Unknown = /database=
< fsource =
=size=
=width =260 =/width =
=<height=194 =< /height=
=<depth=3</depth=
= fsizex=
=segmeented =0</segmented=>
=<object=>
=<name>Polished Aggregate=/mnamesas=
= pose=Unspecified </posa>
truncated=0</truncated>=
< difficult=0 < fdifficult=
- =<bndbox>>
=< Xxmin>6 </ xxmins
=ymin=80</ymin>=
=—XMmMax>=254</xmax>
=<ymax>=192 < fymax>
= /Sbndbox=
</fobject=

< fannotation =

Labellmg ddaulss dalaal) o) gall XMl ila ea gy (4.21) JS1

qﬁugﬁg;\ﬁshcsv Lpa 50 aaly cale A xml Jl Glile piea Jasad oy o5 (e

.TensorFlow cusi addee 3 4aladinl 2 53l TFRecord i Tensorflow Record

Bygall e panlly Job zlasw4.3.2

waat 4 (Tensor Flow Model) coae zasad aladinly a6 lls 3)peall dallae ddec 22y

Cuaiidl alagls (Corner) dubivall Llsy wass 2y (Rectangle Box) Jikiivwe alaaiuly cusll

sl Rand gy @y dey, Jas e JS dpagally Alshall cliainall o anl) Giluag Ll o

() Zlis (el 3aay Jiw g3y Pixels_per_matrix ew (ubis Je ozl 5 skl

+ ol ddaledl ‘f @4}4\ B LS PierS d\.ﬂ :\_j}uM

Pixels_per_matrix = object_width / know_width

object_width= 3)sall & Cusll (=5
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&l cuall (i eknow_width =

S skl 2l A 2l Cue ) oo Agida dle) AL Know_width  JI Glea &y s

pmall cuall &da ame ol Joba e 3)le sa Pixels_per_matrix J) Je ol
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‘dandal) 5

Slasill anys , MUalligs e lede Ulast il bl (ajmin sjall b

oliie) A leacay of Ganall 3 kg JWSY aw e S of i Sl ciagal
i 5.1

(Y (A Gkl Dluas)ly) sl Gila jhe gl il
) g Ajray Bysall e Gphall (8 el paas -1
sl ypa PlA e Gpball (8 uall ages Jsha g hauk2
Gobll 8 e cums ) el da Ll s -3
ot ) ) Sbiae 1) L Gyl Alla aaat -4
Aa i) Lluall g4 -5

ay alibia Ayl Gkl o Gus Gyhll GleUad (o g Uad JI ) &8s S 7y dda sala

A Aplual) llaal) Gans shaliabll zaal) past g cleldl 2l o ol U
Lualal
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aaglle UnilleUaillila i 5.1 Jsaa

ad)l  ad| Jehl| Gapd] Aabua] daluw| Adlsl

e Uadll] all el & Uadll
- e e -

1 Ex 10 5 50| 100| 50%

&l 35 25 23 20%
si| 2.6 1.56] 1 30%

‘Gluagill 5.2

leassiog aalSy 32550l 0oty BB S 8) gl $5Y Biam il plosind .1
cspaY) Bakdie ) a Cus (Bphll e 8 Gl

sl Ayysean (b ppan ol 13 Guay o .2

Application Programming) culipdaill daey 2y ol culipdall daeyd dgals g .3

Oe S Lgie diad ¢ Ailuall Aagdl ) ¢ 5yl )kl ~aginterface  (API)(

skl o ading Galdi ol z Uy skl 0

389 Jleacld Cilagles zhatiny Al Gl e @il Cuih Gl Gl .4
Joal dallin s 5 b ang 4 Ll Gl A1) Sie ¢ Gylall (mpady )8
-Gub
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Lo

aadlal)

1) 5,2y Laglaall Ll Lt ad W cdianys damis aliad e o Ka55 (o)Ll deas

Gaee ay Gng ey Sl gy lumpe sy ¢ galls ailly sead) e a8 Alsy Sl
s & aabiy A s elilaay) oA b aladinly 3yl Ailua 5))) Al ¢ gounse
A Alls Lavie g angill abiig Saame dga Ghlsal mia Gl cisluall 5laY) dlee
c@hll pudige cllpall lee o Giylall Ga JS o A ol o) 3251 et (k) e

Ol sallg
DY e a8y Jially el chdy) a8 e lially il et Aaiee dlay culS g 13

slall 8 Ui ol oLadall Sgng aled) a3 A Y] seall 138 Lay cgpumpall 136 dagal
i (yed lal (s Alylaall iyl 1Sy ¢y plal) i) o G 8 3¢ 3ay cindl
Ol Y 4 et SleaaY) ool slee JB sy cdag e Al e iy ) by sl
O 13 o gl i GIST IS ) gy el QST 138 e exe B Y) aase LS
Aea o ol D Slo Js pay sanl) aiel a1y "eal GISI 8 5l Jud
Ll

o alus aelll Juay caSlin; Lilig Ldds 8 065 o Dyayis ¢ alall (& pually Liesi a8 1yl
daniay 4ll ey dens L Guallall dasy Cisnally oalells alaa s V) i) dans s

e
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L el

e Al ISl 5o jae jlee praw D colsll ¢ Gyhall lua Lol oS 1 QUK aul [1]
S QUS ¢ sially Jaills 9kl

GOl ¢ amail) Gayld Aauilss K (Image Processing) _sall Asllas & g gasall aul[2]
http://qunaieer.com/ar/?p=95: sl <2/5/ 2018 &aY)

gAY) Jlas dauly 8 (Machine Learning)aly) alai ) desial §suasall anl[3]
https://www.syr-res.com/article/7895.html: lsiall 2/5/ 2018 ¢3dY) &6 «

eVl deal - el sl GOl ¢ dpaanll OIS 8 Radia § s sall anl[4]

Aoy — Galall jiea ey dxals (gac bl

ne jee Ddle) o) gl 5 Jladi s gl Al Ay Ghll Bbea 1 Sl sl [5]

L Mae Gua nallae b GalpE) s dead deaa ¢ daal daad aalas ¢ ul) s
.7 2 asull B8 « PAVER @ zalidl anl[6]
. 8/ 2008 ¢ daailed) 4nayy) ASlaall ¢ (gylall Llua Jila [7]

seaad ¢ sl mlad tcl sl ¢ chlaall 5 Gyhall Caay dilia b)) 1S Au[8]
5 il apall ot LEUH ¢ V) Al D aylaal) b8, ¢ 2001 1l gl ¢ Glagllae
c oAbl = L) Ay pall ASlaall 1Al Gl an) il

[9]https://github.com/EdjeElectronics/TensorFlow-Object-Detection-
API|-Tutorial-Train-Multiple-Objects-Windows-10
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Actor e o > @
dagall (‘..113]\ s Jruagll 1o sadizall (:LQ_AS‘ il dagall Zail

(Sequence Diagram) Jedudl) Jabia & dasiical) jgail g

A -,
Actor K_) —> i o @
- , Coantrol Entity
eﬁ\ﬁj\ C_..a}.:\.mh.u s d,)...ajﬂ.eL@.d\ C..)...a;.\]&bl«; C._..'a;..kﬁb.nj s
TN donadd| sl o5
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(Activity Diagram) claladll Jabia 8 desiieal) jgaidl g
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