DIGITALIZATION: DEVELOPMENT OF A PDF SCRAPING PROGRAM TO
AUTOMATE TASKS FROM OPERATIONS TEAMS IN MAERSK CUSTOMS
SERVICES

By

Theophilus Ariel Gee
12002017

BACHELOR’S DEGREE
in

INFORMATION TECHNOLOGY WITH
ARTIFICIAL INTELLIGENCE AND DATA SCIENCE
FACULTY OF ENGINEERING AND INFORMATION TECHNOLOGY

SQJ

SWISS GERMAN UNIVERSITY
The Prominence Tower
Jalan Jalur Sutera Barat No. 15, Alam Sutera
Tangerang, Banten 15143 - Indonesia

Revision after the Thesis Defense on 4 July 2024



DIGITALIZATION: DEVELOPMENT OF A PDF SCRAPING PROGRAM TO Page 2 of 79
AUTOMATE TASKS FROM OPERATIONS TEAMS IN MAERSK CUSTOMS SERVICES

STATEMENT BY THE AUTHOR

I hereby declare that this submission is my own work and to the best of my knowledge,
it confains no material previously published or written by another person, nor material
which to a substantial extent has been accepted for the award of any other degree or
diploma at any educational institution, except where due acknowledgement is made in

the thesis.

y%

Theophilus Ariel Gee :
17+ 0%F 2024
Student Date
Approved by:
Dipl.-Inf. I Eng Kho
|3 O LolA
Thesis Advisor Date
iy
Matthias H_:hl'.l,QE{. En 1
¢ 3.0t 2029
Thesis Co-Advisor Date
Dr. Maulahikmah Galinium S.Kom, M.Sc
(3.0 20249
Dean Date

Theophilus Ariel Gee



DIGITALIZATION: DEVELOPMENT OF A PDF SCRAPING PROGRAM TO Page 3 of 79
AUTOMATE TASKS FROM OPERATIONS TEAMS IN MAERSK CUSTOMS SERVICES

ABSTRACT

DIGITALIZATION: DEVELOPMENT OF A PDF SCRAPING PROGRAM TO
AUTOMATE TASKS FROM OPERATIONS TEAMS IN MAERSK CUSTOMS
SERVICES

By

Theophilus Ariel Gee
Dipl.-Inf. I Eng Kho, Advisor
Matthias Hahn, B. Eng, Co-Advisor

SWISS GERMAN UNIVERSITY
MAERSK CUSTOMS SERVICES

It is undeniable that PDF invoice documents are extensively utilized across various
stages of the business process, regardless of the industry. In the context of a customs
service company, invoices serve as a crucial information medium that will be passed
through different organizations. The amount of time required to extract information
from PDF invoices hinders the business operations, especially when the volume is
large. Therefore this thesis aims to offer a solution by implementing a machine learning
approach for scraping data out of PDF invoices, utilizing the object detection model
YOLOVS, in conjunction with a novel AutoTrainer program to help streamline model
training and training data preparation. The divide and conquer strategy is introduced, a
crucial process in reducing noise and increasing accuracy in detection. Additionally,
this thesis provides a comparison between an existing rule based approach and the
machine learning approach. The result proves that the machine learning approach with
object detection is superior to the rule based approach. Although there is a challenge to
reach perfect accuracy, the reusability and flexibility it offers overcomes its limitations,
especially when compared to the rule based approach.

Keywords: Document Analysis and Recognition, PDF invoice scraping, Table

Detection, YOLO Object Detection, Robotic Process Automation.
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