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Abstract

During four years of study, we were able to work on almost all available topics in
Computer Science. Programming, Algorithms, Robotics, Operating Systems, Arti-
ficial Intelligence, Networks, Security, Databases, Cloud Computing, Web Develop-
ment, and many more. This work is an essence of courses that interested me the
most - my trial and final exam. Here Databases, Programming, Cloud Engineering,
Web Development will combine into powerful architecture - that will be easy to re-
produce and scale. There will be implemented - gathering, analyzing, storing, and
providing car data.
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Chapter 1

Introduction

1.1 Motivation

Today the Ukrainian government takes measures for more and more data to become
public. | was inspired by this trend and searched for its applications in people’s
everyday life.

Very interesting for me was the used car market. | was holding an idea about
a platform where only honest people will trade good cars. Sadly, it is almost im-
possible in the present world, so the buyer is the only one responsible for buying a
reliable vehicle.

1.2 Awareness

There seems to be no other option than just know how people can trick you, and
how to protect yourself from it. Apart from car visual and technical condition, the
buyer must check documents, registration number, VIN code.

This is public data used to identify and check the vehicle, so the honest seller
would not hide it without a reason or focus on it much. The seller must be the owner
of the vehicle. Documents, registration plate number must be original. VIN code
stamp can be neither damaged nor freshly painted or stickered. Though, the legal
procedure of changing license plate data is cheap - appx 20$, VIN is unchangeable,
so all of the car data will be linked with it.

1.3 Data

There is a lot of data that will help you clearly understand the history of the vehicle
and it is problem parts.

* Number of people, how long they owned (which will characterize the type of
usage)

Car crashes, nes

Dealership data

Country of import data

Previous sales
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Surely, a common person would not have access to all databases and search for the
car he is interested in. But, as data is becoming more popular, there are some public
data sources and some solutions that analyze this data. | want to develop own one,
which will be publicly available. Moreover, | had no practical experience for such
big projects, so it will a great challenge for me.

1.4 Solution

| decided to develop a platform that will gather and store as much as possible data
for cars from the internet. Their history of sales, photos, speci cations is already
available to be gathered today. With access to other databases - this platform can be
easily extended to all data listed above in 1.3. It can be both systems for people to
check cars, and for markets to integrate it.

My work will consist of two vectors:

1. Gather, classify and store cars data

2. Make the solution versatile and scalable using cloud infrastructure
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Background Information

2.1 Ukrainian vehicle registration plate

(A) 2004 Police plate (B) 2015 Police plate
(c) Military plate (D) Diplomatic plate
(E) 2004 Public transport plate (F) 2015 Public transport plate
(G) 2004 Temporary plate (H) 2015 Temporary plate

FIGURE 2.1: Special plates

A vehicle registration plate in Ukraine is a metal plate attached to a motor vehicle
or trailer for of cial identi cation purposes.
The size for the actual single line license plate is 520 mm x 112 mm.
Two-line plate for cars with square mount place is 300mm x 150mm.

(A) 1995 Regular plate (B) 2004 Unstandard plate

(c) 2004 Regular Plate

FIGURE 2.2: Old standards
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While old 2.2 are legal to use, during any operation with the vehicle: ownership
change, re-registering, technical inspection - it gets new 2015 standard plates with a
country code and ag on a blue background 2.3.

(Aa) 2015 Unstandard plate

(B) 2015 Regular plate

FIGURE 2.3: Regular plate numbers
Wikipedia (2020)

To enable drivers using their vehicle abroad, and to adhere to the Vienna
Convention on Road Traf c, Ukrainian regular license plates use only
those Cyrillic characters where the glyph resembles a letter from the Ro-
man alphabet; a total of 12 characters: A, B, E, I, K, M, H, O, P, C, T,
X).

So, the format of a regular car plate number is AA 0000 BB where AA is a regional
pre x, O - digit (0-9) then a BB, serial suf x. It must be same on the license plate and
in the documents 2.4a
But, as mentioned before, the most accurate identi cation is the VIN of the car 2.4b.

(A) Number Plate
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(B) VIN Code

FIGURE 2.4: Ukrainian Documents

2.2 VIN Code

Autocheck (What is a vehicle identi cation number (VIN)?

A VIN - Vehicle Identi cation Number is composed of 17 characters
(digits and capital letters) that act as a unique identi er for the vehicle.
A VIN displays the car's unique features, speci cations, and manufac-
turer. It can be used to track recalls, registrations, warranty claims, thefts,
and insurance coverage.

FIGURE 2.5: Checkvinfree (Using VIN to DECODE where your Vehicle
is made

These are only general locations of car VIN, nowadays manufacturers have stick-
ers and identi cations on many more. That is speci ¢ for the manufacturer itself, but
all of them have at least one from areas marked red 2.6.

Real photos of most used locations:
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* 2.7a On the dashboard, under the windshield, visible from outside
e 2.7b Top left, under the hood, on the suspension top mount.

« 2.7c Bottom of the driver's door jamb

FIGURE 2.6: autoevolution (Where can | nd the VIN?Y

(A) Windshield

(B) Suspension mount (c) Number Plate

FIGURE 2.7: Door jamb
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Gathering Data:

3.1 Public databases

3.1.1 Registration data

On 28.08.2018 car registration data from 2013 was opened and is currently available.
HSC.gov.ua (A service based on open data on the rst registration of cars in Ukraine was
openell

This dataset provides registration data and technical info about a car by it is plate
number. Make, Model, Year of Production, Engine, Weight. Sadly, the VIN is not

there, so this data has to be combined with other sources. Data.gov.ua (Information
about vehicles and their owngr§o nd info about the desired plate number | have
written a simple script @github.

Sample result:

"P":"6310400000";"308";"TADADA™NODAOIR A (TAIAT AEANIEEA
CA AIA. EOIAEI-IDIAAEO (NA)"03.03.2020:12321;

"ONO 5141";"VOLKSWAGEN";"TIGUAN";2011;"NEIIE";"EAAEIAEE";
"OIIAADNAE-B";"CAAAEUIEE";"AAICEI";1984:1629;2180;"A05870i0"

3.1.2 Ukrainian Car Insurance - MTIBU
MTIBU ( General Informatioj

Motor Transport Insurance Bureau of Ukraine is the only association of
the Insurers which execute the obligatory civil liability insurance of the
owners of the ground vehicles against damage made to third persons.
Membership in MTIBU is obligatory for the activity of an Insurer in the
sphere of obligatory civil liability insurance of the owners of the ground
vehicles.

There is a service (nsurance Policy validationto check insurance and technical
data, VIN 3.1. But, the MTIBU API is available only for companies, so it cannot be
integrated into the system implicitly.

3.1.3 "Openness is the key"

Initially, Opendatabois both a company-developer and platform designed to work
with government open data. On 28.08.2018, they have released additional function-
ality to the platform: Using bot for Car datdn addition to 3.1.1 it provides VIN code.
Moreover, sometimes this is the only place | found info about a car during test-
ing. For commerce, they have Opendatabot APivhich they kindly provided for my
project. This API 3.3 will be used to identify the car and gather the data.
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