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ABSTRACT

This is the student Final Year Project to develop an augmented reality measuring tool for marine
life. The project will involve several techniques and open-source such as OpenCV, AR Core, and
machine learning. The main purpose of this project is able to measure multiple type of marine life
such as fish, prawn and crab. The application of this project able to estimate the length and weight
of marine life while performing measuring. First of all, it requires a machine learning to train a
pre-trained object detection module to determine the object is what type of marine life. So that, the
application only will measure marine life object that detected by the pre-trained module. After
that, it will estimate the size and type of the marine life. OpenCV will be used in input processing
for the input of pre-trained module. Other than that, the output of the result will display in
augmented reality with AR Core technique. After that, it also can estimate the type of fish, prawn
and crab such as mud crab, flower crab, black tiger prawn, fresh water prawn, grouper fish and
pomfret fish. It also can be achieve using machine learning with mobilenet machine learning
module. It requires to collect huge among of image data for machine learning training purpose in
order to achieve wanted accuracy. Moreover, the application also able to estimate the freshness of
the marine life. It will achieve through image processing to estimate the freshness of marine life
such as fish, prawn and crab.
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CHAPTER 1

CHAPTER 1 Introduction

In this chapter, I would like to present the problem statement and motivation of my project.
After that, it proceeds with the main objective of the project that ensure my work is directed in
the way of the project. Other than that, it proceeds with project scope and direction of the
project. Lastly, it will be the last few part which is contribution of the project and report

organization in this report.

1.1 Problem Statement and Motivation

Total fishery production of Malaysia by value (USS$ 1,000)

2019 2018 2017 2016 2015
Total 3,612,486 3,588,104 3,586,643 3,181,205 3,205,698
Capture Fisheries 2,792,056 2,812,260 2,797,988 2,468,899 2,400,783
Marine Capture 2,770,023 2,781,682 2,774,062 2,447,329 2,382,430
Inland Capture 22,033 30,578 23,926 21,570 18,353
Aquaculture 820,430 775,844 788,655 712,306 804,915

Figure 1.1 Total Fishery Production of Malaysia by Value

Seafood products become very important food to human since human need to consume
large number of seafood to absorb nutrient from seafood especially fish. In Figure 1.1 show that,
the fishery product keeps increasing from year 2015 to 2019. It already increased 12.69% from
year 2015 to 2019 [1]. It has a high increment of fishery production in Malaysia. Some people
want to earn more profit on that since the fishery production got increment and increased market
of fishery production. So that, people will implement illegal activities on that such as seafood fraud

to earn more profit. There is some news about seafood fraud in below.
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© This article is more than 1 year old

Revealed: seafood fraud happening on a
vast global scale

Guardian analysis of 44 studies finds nearly 40% of 9,000 products
from restaurants, markets and fishmongers were mislabelled

Is your fish a fake? How to spot seafood fraud and what to do if
you're suspicious

Fish detectives: the sleuths using ‘e-DNA'’ to fight seafood fraud

Figure 1.2 Seafood Fraud News

There are some investigations exposing seafood fraud activities in global area and found
that 9000 seafood samples from restaurant, fishmongers and supermarkets in 30 countries, 36% of
seafood has mislabeled. There is one example in Germany, 48% of king scallops are tested is less
coveted Japanese scallop. Another example in Italian fish markets and fishmongers, there are 45%
of 130 shark fillets from Italian fish markets and fishmongers are mislabeling. They use cheaper
shark pretend the most prized shark by Italian buyers. Because of seafood business is involving
international trade, it causes the seafood supply chains become complex and highly vulnerable to
mislabeling. Vice-president of Oceana USA said that, mislabeling is common everywhere after
study and study [1]. There are also some investigations to expose short-weight seafood. Consumers
are getting fraud by seller that pay more than the real price because of the ice when consumers
purchasing frozen seafood product [2]. The seafood often has a layer of ice to keep their freshness
and it is a legal and normal practice in seafood industry. However, some of the seafood industry
overglazing and soaking and include the weight into the seafood net weight to achieve seafood
fraud to make more profit [3]. So that, the motivation of my project is develop an augmented reality

2
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CHAPTER 1

measuring tool to measure marine life that can avoid seafood fraud. One of the features of the
measuring tool is able to detect the species of seafood. The measuring tool can detect some of the
species of seafood such as mud crab, grouper fish, black tiger prawn and others. Consumer able to
use the application to ensure the species of seafood in order to avoid seafood fraud from seafood
seller. In the other word, the application can assist consumer to detect the real species of seafood
to avoid seafood fraud which is mislabeling. After that, the measuring feature can assist consumer
measure the size of seafood without any physical measuring tool. So that, it can avoid the problem
of overglazing and soaking that include the weight of ice into seafood net weight to increase the
profit. The augmented reality measuring tool is using AR technique to estimate the length and
weight of seafood. So that, it will avoid the weight of ice to measure the correct net weight of

seafood.
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NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION | U.S. DEPARTMENT OF COMMERCE fo©
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INTERNATIONAL AFFAIRS

Forced Labor and the Seafood Supply Chain

Human trafficking, including forced labor, on fishing vessels is an important human rights issue.
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Figure 1.3 Forced Labor and Seafood Supply Chain News

From figure 1.2 that’s show forced labor and seafood supply chain news occurs in
worldwide. Since the seafood industry is making much profit while the demand of seafood
production is increasing, seafood industries are focusing in their labor to achieve production
effective and efficiency. However, some industry involves in forced labor that cause emotional
and physical abusing to achieve production and cost effective and efficiency. Other than that, it
will result death, excessive overtime, poor living condition, deceptive or coercive recruiting and
non-payment or underpayment of wages in forced labor. In the news state that, it already detected
forced labor activities by some of the agencies and department of commerce [4]. It is a very serious
problem in seafood industry that will result a lot of bad effect. Some of the people will make money
without their ethics and it cause harming some people. However, it is essential to recognize that
this is only the tip of the iceberg, and more needs to be done to address the issue fully. So that, the
motivation of this project is the application able to replace the some of the workforce possible to
decrease forced labor cases. Measuring size of seafood is one of the jobs in seafood supply chain,
the application able to replace the job to decrease the forced labor cases. It can lower the expenses
of seafood industries and also able to decrease the cases of forced labor. It is a good possible
solution to attract seafood industries and government to implement this solution which can

decrease the expenses of seafood supply chain and lower forced labor.
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1.2 Research Objective

e Provide an augmented reality measuring tools for marine life
The main objective of augmented reality measure tool for marine life is provide a tool to
let human can estimate the length and weight of marine life. The measuring target that |
plan is fish, crab and prawn. So that, it can lower seafood fraud while using this application.
For example, everyone can use this application to ensure the accuracy of seafood weight

and length that measured by seller to avoid seafood fraud.

e Use Artificial Intelligence to analyze the species of marine life and freshness of fish
The second objective is providing an Al service to recognize marine life species in order
to provide more informative details to user and avoid mislabeling while user buying
seafood without any knowledge of seafood. The application also able estimate freshness of
fish in order to guide user how to determine the fish is fresh or stale. For example, user

able to determine freshness of fish while detecting the species of fish.
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1.3 Project Scope and Direction
At the end of the project, it will contribute an augmented reality measuring tool to measure
marine life. The measure target that | plan is fish, crab and prawn. The application able to estimate
length and weight of seafood. The information of length and weight will use Augmented Reality
(AR) technology to present it in user device. The way to measure the length also will use

Augmented Reality to measure the distance between the start point and end point of the object.

Moreover, the application also able to detect the type of marine life using Artificial
Intelligence (Al) to train a pre-trained model to implement object detection. The object that
application able to detect is fish, crab and prawn that same with the measure target that | mentioned
above. So that, the application will detect type of marine life, then only can estimate the size of

marine life.

After that, the application able to estimate the species of marine life and estimate the
freshness of marine based on the species of marine life. Because of different species of marine life
has different characteristic to determine the freshness of marine life. For example, the application
detected the fish is grouper fish, the application will estimate the freshness of grouper fish based
on the characteristic of the fish. In addition, the application also able to estimate the freshness of
fish only. It will based on the fish eye to determine the freshness of fish.
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1.4 Contribution
In this project will be developed an Augmented Reality measuring tool for marine life. The
tool is designed to assist users in estimating the length and weight of fish, crab, and prawn, and to
provide information about the species and freshness of the seafood. The main responsibilities
included developing the Al models for object detection and species recognition, as well as

implementing the AR technology for measuring length and weight.

To develop the Al models, I used a combination of deep learning and machine learning
techniques to train the models on a large dataset of fish, crab, and prawn images. The main
challenge of developing these models was to ensure high accuracy in detecting and recognizing
the different species of marine life, even in different lighting and environmental conditions. First
of all, I will do data collection to collection needed image data for the model training. It requires
the image data set capture in different kind of environmental condition in order to achieve high

accuracy. After collected dataset, it will proceed to train the model and do some testing.

The augmented reality measuring tool for marine life has the potential to benefit a wide
range of users, including fishermen, seafood buyers, and consumers who are concerned about the
quality and freshness of the seafood they consume. By providing accurate measurements and
information about the species and freshness of the seafood, the tool can help to ensure that users

are consuming high-quality, fresh seafood.

Through my work on the project, | gained valuable experience in Al development and AR
technology, as well as user interface design and optimization. My contributions helped to improve
the accuracy and functionality of the tool, which has the potential to provide valuable information

to users about the seafood they consume.
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1.5 Report Organization

This report will be organized into 7 chapters which is Chapter 1 Introduction, Chapter 2
Literature Review, Chapter 3 Proposed Method/Approach, Chapter 4 System Design, Chapter 5
System Implementation, Chapter 6 System Evaluation and Discussion and Chapter 7 Conclusion
and Discussion. In Chapter 1 Introduction will be explained the problem statement and motivation
of this project and also the main objective, contribution and report organization. In Chapter 2
literature review will be compare the previous work and proposed system. In Chapter 3 proposed
method/approach will be presented methodology and timeline. In Chapter 4, it will be presented
block diagram, use-case diagram and description and activity diagram. In Chapter 5, it will be
presented hardware and software setup, setting and configuration of the project, overall system
operation with screenshot and implementation issues and challenge. In Chapter 6, it will be
presented system testing and performance metrics, project challenges and objectives evaluation.

Lastly, the conclusion and recommendation will be in the last chapter which is Chapter 7.
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CHAPTER 2 Literature Reviews

2.1  System Review

2.1.1  Fish Ruler [5]
https://play.google.com/store/apps/details?id=com.maruar.fishruler&hl=en US&gl=US

Touch the screen after targeting the end point of e
measurement

- ,1‘

Figure 2.1 Fish Ruler

Fish Ruler [5] is a mobile application download from Google Play App Store. It can
measure the length of fish on our smartphone without any measurement tools required. Fish Ruler
implement Augmented Reality to interact with the fish to recognize the fish object and perform
measuring of fish length. There are some steps to implement the Fish Ruler which is user need to
find a horizontal surface for a measurement to let the system can recognize the object. After that,
user require to move their smartphone around the space over a surface of the object to discover
flat surface. After the system successful recognize the surface of the object, user need to target a
starting point and ending point of the fish. After targeting, the system will come out a ruler and

result of length.

Strength

Fish Ruler implement Augmented Reality technique to let user can easily measure a
fish length. The system does not require any tools such as ruler to measure the length of fish. Fish
Ruler only require download the application in user smartphone to perform measuring. It is an
offline application and user does not need Internet to implement the application. So that, user still

9

Bachelor of Information System (Honours) Information System Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR


https://play.google.com/store/apps/details?id=com.maruar.fishruler&hl=en_US&gl=US

CHAPTER 2

can use the application when Internet connection is unstable. The application will show a virtual
ruler on user interface around the fish. User can take a picture of the result and save in the
application. User can review it all the time if user need to compare with multiple fish. For example,
there are multiple fish need to measured by user, they can measure it one by one and capture a

picture in order to able to review all the fish length.

Weakness

Fish Ruler require user to a lot of step to implement measuring. For example, user need
to move the smartphone camera to recognize the surface of the object and target the starting point
and ending point of the object. That’s mean fish ruler cannot auto measure the fish and require
user measure it manually. Although it can measure the length of fish, but it is also an inconvenience
way to let user measure fish manually. Besides that, Fish Ruler not able to measure multiple fish
in one time. The application only able user measure one fish per time and save in the gallery in
order to review all the measure history. The gallery is the only way that let user review the measure
history. User measure multiple fish but require capture the result multiple time. It is such an

inconvenience way to user also.

Figure 2.2 Fish Ruler Testing Example

Other than that, Fish Ruler will not recognize the measure object is fish. That’s mean the
application will measure all the object, not only fish. Although the name of the application is Fish
Ruler, but the technique of recognize fish is not available. For example, with Figure 2.2, Fish Ruler

able to measure the mouse at the same time the application will not acknowledge the object is a
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fish. This is a mistake of the application if user only need to measure fish, but the application will

measure others object.

2.1.2 Fisherman's Mobile Weigh Station [6]
https://play.google.com/store/apps/details?id=com.mobileweighstation.android&hl=zh&agl=

@ My catch

Species Largemouth Bass
Caught on Aug 31,2017 at
Est. length 07:14 PM
Est. weight 9:26"

less than 0.88 Ibs

Visit us at our website!

Figure 2.3 Fisherman’s Mobile Weigh Station

Fisher’s Mobile Weigh Station [6] is a mobile application that store multiple result of fish
length and weight. The application is using a picture to measure the length and estimate the weight
of fish. There are some steps to measure the fish length and weight. First of all, user can input a
picture or snap a picture of fish as an input. After that, the application can let user select species
of fish in order to future measure or estimate fish weight. The application require user to create a
custom reference in order to have a reference to measure the fish. The reference is a guide to let
application acknowledge the size of picture environment. So that, the application will provide a
ruler that based on the reference to measure the length of fish. After that, the application will let
user select the body type of the fish in order to have more accurate measuring. Then, the application

will generate all the result including species, length, and estimated weight to user.

Strength

Fisher’s Mobile Weigh Station able to measure the length of fish and estimate weight of
fish based on the length, body type and species. The application provides a reference type of
measuring to measure the length of fish. For example, user must provide a sample length object
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Bachelor of Information System (Honours) Information System Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR


https://play.google.com/store/apps/details?id=com.mobileweighstation.android&hl=zh&gl=US
https://play.google.com/store/apps/details?id=com.mobileweighstation.android&hl=zh&gl=US

CHAPTER 2

such as a ruler is 15cm. After that, the application will measure the length of fish based on the
reference with a ruler. After measured fish, the application able to estimate the weight of fish with
the length of fish, species and body type. It is very useful for user to measure weight and length of

fish without any measuring tools.

Weakness

Fisher’s Mobile Weigh Station not using augmented reality technique to measure fish
length. So that, it will cause there are a lot of step to measure fish of length. For example, the
application needs a reference to measure fish of length. The measurement of the application
requires user to target the starting point and ending point of the fish in order to measure fish length.
At the same time, the reference also require user target the starting point and ending point of sample

target object.

Figure 2.4 Fisherman’s Mobile Weigh Station Testing Example

For example, with Figure 2.4, the white color ruler is the reference of target object and green color
ruler will be based on the white color ruler to measure the fish. That’s mean, user require have a
acknowledged length of object to create the reference in order to the green color ruler can refer.

Since it is involving a lot of step, it will affect inconvenience to user.
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2.1.3 AR Fishing Measure, fish ruler [7]
https://apps.apple.com/us/app/ar-fishing-measure-fish-ruler/id1549776641

Figure 2.5 AR Fishing Measure, fish ruler

AR Fishing Measure [7] is a mobile application that can download from App Store. It is an
Augmented Reality application to measure the fish length. It is an easy application to user use. The
application require user to target the object to measure which is the fish. After that, the application
will pop out a virtual ruler to measure the fish. User can adjust the position of ruler if the ruler
position does not fit with the fish. User able to take a picture and save it in smartphone in order to

review next time.
Strength

AR Fishing Measure provide a virtual ruler to let customer use the virtual ruler measure
the fish with their own. The ruler will clearly show the index of length and easily measure the
length of fish. For example, user can use their smartphone to download AR Fishing Measure to
measure a fish without any tools. The application does not require any tools to measure the fish,
only need the application because it will provide a virtual ruler to measure fish. After user
measured a fish, user can take a picture and save it in their phone. So that, the application also able

user to save the result in order user can review next time.
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Weakness

Although AR Fishing Measure provide a virtual ruler to let customer measure fish, but it
is quite not efficiency to user measure large number of fish. It is because, the virtual ruler is
same like a physical ruler require user to measure fish with themselves. The only difference is one
is virtual ruler that generate in smartphone and another is physical ruler that need to bring with
their own. Although it will let user have a convenience way to bring a ruler, but the function is still
same with the physical and virtual ruler. The application should help user generate the result for
user instead of measure fish with user themselves. The virtual ruler is still the strength of AR
Fishing Measure application, but it can be better to help user measure fish and come out a result
to user. Although it is a fish measuring tools, but the application will not recognize fish and it can

measure anything
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2.1.4 WetRuler
https://apps.apple.com/au/app/wetruler/id1445381420

Figure 2.6 WetRuler

WetRuler is an application that download from App Store. It is an Augmented Reality fish
measuring tool to measure the fish length and estimate the weight of fish. The application involves
only few steps to measure fish. First of all, user can choose a type of fish to measure. After that,
user can start to measure the fish. User require to target 2 point which is the starting and ending
point of fish. After targeted both of the point, the application will automatically come out the length

of fish and estimate the weight of fish based on fish type that user selected before.
Strength

WetRuler is using Augmented Reality to measure length of fish. The application use
camera to detect the object and let user target starting and ending point of fish. For example, the
user only need to use the application that involves with camera to target the fish of starting and
ending point of fish. After that, the application will calculate the length of fish. Other than that,
the application able to estimate the weight of fish based on the length and type of fish. It will

estimate the weight after user measure a fish.

Weakness
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The weakness of the WetRuler is the application cannot capture or snap a picture to
store in user smartphone in order to review after measured. WetRuler only able to measure one
fish in one time without saving the measure result. For example, user not able to review back the
result of fish after they measured. It is only able to measure a fish in one time. After that, WetRuler
require user to target the ending point and starting point of fish with 2 red dots, but it is very
difficult to let user target the point in the screen. Sometime it will not response when clicked
so many times. Although the application is an Augmented Reality measuring tool, but the
application will not recognize the measure object is fish. It is able user to measure all the things
that user wants to measure. For example, user can measure the length of car instead of fish with

WetRuler application.
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2.2 Comparison between existing system and proposed system

Measure Fish

Fish Fisherman’s | AR WetRuler | Proposed
Ruler Mobile Fishing System
Weigh Measure
Station

Augmented Reality Length Yes No Yes Yes Yes
Measuring
Support Automatic No No No No Yes
Measuring
Recognize Different Type of No No No No Yes
Marine Life (fish, crab)
Estimate Freshness of No No No No Yes
Marine Life
Able to Estimate Species of No No No No Yes
Marine Life (Mud Crab,
Flower Crab)
Able to Measure Length Yes Yes Yes Yes No
Manually
Able to Select Multiple No Yes No Yes No
Species of Fish Before
Measure
Obtain Reference to No Yes Yes No No

Table 2.1 Comparison between existing system and proposed system

Table 2.1 show that the comparison between existing system and proposed system. The

existing system is Fish Ruler, Fisherman’s Mobile Weigh Station, AR Fishing Measure and

WetRuler. The main purpose for all of the existing system is about measuring size of marine life

but there are some different way and feature to measure the size of marine life. The existing system

provided a very good concept to us in measuring the size of marine life. The most important thing

is able to measure length of marine life. Based on the table above, all of the existing system able

to measure length manually except proposed system. It is a very good practice and idea from

existing system to measure marine life length. So that, the proposed system has a improve feature

which is support automatic measuring to measure the length of marine life. It modifies from the

existing system which measure length manually from existing system to proposed system which
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able to measure marine life length automatic which mean the proposed system only need to scan

through the marine life, then able to get the length of marine life.

After that, some of the existing system such as Fisherman’s Mobile Weigh Station and
WetRuler able to select multiple species of fish before measure to achieve high accuracy measuring.
Itis a very good concept to let user choose the species that user want to measure. From this concept,
the proposed system will be modified to able to recognize different type of marine life such as fish,
crab and prawn. So that, user do not require to choose what species is that before measure. It will
be difficult to some user if they not acknowledge the species of marine life, so user will randomly
choose it. With the new feature in proposed system, user no longer require to choose it, the
application will recognize the type of marine life.

After recognize type of marine life, there is a feature to estimate the species of marine life
such as mud crab, flower crab and others. For example, the application detected the marine life is
crab, then the feature of estimate the species of marine life will estimate the crab is mud crab. So
that, it is more convenient to user who do not acknowledge the species of marine life, it can also

provide new knowledge to user learn how to recognize the species of marine life.

After estimate the species of marine life, it able to estimate the freshness of marine life. It
is the new feature from all of the existing feature. This feature able to assist user whether the
marine life is stale or fresh. It also can assist some of the users who do not know how to determine
the freshness of marine life. So that, the system able to assist them and teach them how to determine
whether the marine life is fresh or stale.

In conclusion, the existing systems provide a lot of useful concept in order to have a good
improvement idea to improve marine life measuring tool. The system has new features such as
automatic measuring, species recognition, and freshness estimation. The system can also increase
users' knowledge and understanding of marine life. Therefore, the proposed system can be a
valuable tool for fishermen, researchers, and marine life enthusiasts who want to measure, identify,

and learn more about marine life.
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CHAPTER 3 Proposed Method/ Approach

This chapter will be presented the method and approach that I used in this project. It will separate
in different part which is used tool specification to develop the system and system architectural

diagram such as use case diagram, activity diagram and sequence diagram.

3.1 Methodology

Figure 3.1 Phased Development Methodology

The Augmented Reality measuring tool for marine life is an innovative and exciting project
that requires a structured approach to its development. In order to ensure that the project is
completed successfully, a methodology needs to be employed that can provide a clear path to the
completion of the project. For this project, the Rapid Application Development (RAD) phased
development model has been chosen as the project methodology. The RAD phased development
model is a popular methodology that involves the project being divided into four distinct phases:
planning, analysis, design, and implementation. The model is characterized by its iterative and
incremental approach to development, which means that each phase of the project is completed

before moving on to the next phase.
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The first phase of the RAD model is planning, which involves defining the project
objectives, requirements, and scope. During this phase, the project team will also define the project
timeline, budget, and resources needed to complete the project. This phase is crucial as it lays the
foundation for the entire project and ensures that everyone is on the same page. Once the planning
phase is complete, the project team will move on to the analysis phase. This phase involves
gathering and analyzing data to identify the project's requirements and specifications. This phase
is critical to the success of the project as it helps to ensure that the system is designed to meet the
needs of the end-users. After the analysis phase, the project team will move on to the design phase.
During this phase, the system architecture and user interface are designed. This phase is also
critical as it helps to ensure that the system is designed to be easy to use and understand. Finally,
the implementation phase is where the system is built, tested, and deployed. This phase involves
the actual coding and development of the system. Once the system is built, it is tested to ensure
that it meets the requirements and specifications identified in the analysis phase. Once the first
version of the system is completed, the project team will move on to the next version of the system
and continue with the same iterative process until all the required features and functionality have
been developed [8].

In conclusion, the RAD phased development model is an effective methodology for the
development of the Augmented Reality measuring tool for marine life. By using this methodology,
the project team can ensure that the project is completed on time, within budget, and to the

satisfaction of the end-users.
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3.2 Timeline

Task Description

Weekl

Week2 Week3 Week4d Week5 Weeké Week7 Week8

Week9

Weekl0 Weekll Weekl2 Weekl3

Revise Proposal

Research with existing system
Research with Object Detection
Data Collection

Image Labelling

Machine Learning Model Training
Machine Learning Model Testing
Work on Length Estimation
Documentation for FYP1
Presentation for FYP1

Figure 3.2 Timeline of FYP1

Task Description

Weekl Week2 Week3 Weekd Week5 Week6 Week?

Week3

Week9

Weekl0 Week1l Week12 Week13

Review FYP1 Report
Data Collection (Species Estimation)
Image Labelling (Species Estimation)

Research on Image Processing

Documentation for FYP2
Presentation for FYP2

Machine Learning Model Training (Species Estimation)
Machine Learning Model Testing (Species Estimation)

'Work on Image Processing (Freshness Estimation)

Bachelor of Information System (Honours) Information System Engineering
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CHAPTER 4 SYSTEM DESIGN

4.1 System Architecture Diagram
4.1.1 Block Diagram

Store Image to Estimate Length
Firebase
@ Jii
?
)
[ED)

Estimate Weight

L® EN
. FRESH
Take Picture \!/

Estimate Freshness

MEASURNG TO6L

Marine Life
Measuring Tool

Estimate Species

Tutorial

Figure 4.1 Block Diagram of Marine Life Measuring Tool

From figure 4.1, it shows the block diagram of Marine Life Measuring Tool. In Marine Life
Measuring Tool, the main function of the application is estimate length, weight, freshness and
species and also provided an application tutorial to user learn how to use the measuring tool. In
the diagram shows that marine life measuring tool able to let user take a picture of marine life.
After that, the application will process some of the function to perform length, weight, freshness
and species estimation. The process includes some calculation to estimate length and weight and
object detection to estimate freshness and species of marine life. After the estimation, the
estimation result will be presented in Augmented Reality with ARCore. There is one more
important thing for the measuring tool is it will store the image in Firebase after user take a picture
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of marine life. The purpose of storing the image is the images can be use in future work. Measuring
tool involved machine learning and object detection technique, the images are needed to improve
the accuracy of detection model. The marine life detection of measuring tool may not provide
desired result to user since there are a lot of marine life species in the world. So that, it can use the
images that detected unseen species of marine life from the model to train a better model. The
main purpose to storing the images is able to scale up the application and able to recognize more
marine life in future. Other than that, an application tutorial will be presented to user in order to

let user learn how to use the measuring tools.
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4.1.2 Use-Case Diagram

Marine Life Measuring Tool
Re-take Picture
<cmxtends S

|
|
|
|
|
|
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|
|
|
|
|
|
|

View Estimated Length Result

atands »

View Estimated Weight Result

. | _ weextends>
Place Augmented Reality
Object

“ezextends >

View Detected Species Result

«ciatends >

\\\ View Detected Freshness
A ! Result

N
View Apps Tutorial

Figure 4.2 Use Case Diagram of Marine Life Measuring Tool
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From figure 4.2, it shows the use-case diagram of Marine Life Measuring Tool. The main
actor of the use-case diagram is user and it is the only one actor for this diagram. There are 2 main
use-cases which is take picture and view apps tutorial. The first use-case take picture is let user
take a picture of marine life that user want to measure. If the picture took by user is not detected
any marine life, the system will ask user to re-take the picture one more time until it detects marine
life. Then only the system will proceed to next step which is plane discovering in order to place
Augmented Reality object that contain the result of estimation such as length, weight, species and
freshness. If user failed to discover a plane, the system will pop up the apps tutorial to user in order
to let user know how to correctly discover the plane. After plane discovered, user able to place the
Augmented Reality Object that contain 4 buttons that will display different result with different
button. After placed Augmented Reality object, user able to view wanted result with different
button such as view detected freshness result, view detected species result, view estimated weight
result and view estimated length result. User also able to re-take picture if user willing to measure
another marine life.
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4.1.3 Use-Case Description

Use-Case Name: Estimate length, weight, | Importance Level: High
species and freshness of marine life
Primary Actor: User

Stakeholder and Interest:
Users estimate length, weight, species and freshness of marine life and display the result in

Augmented Reality Object

Brief Description:

This use case describes how user estimate length, weight, species and freshness of marine life
and display the result in Augmented Reality Object

Trigger: User click on the “START MEASURE” button

Normal Flow of Events:

User click on “START MEASURE” button

User require to take a picture of marine life that want to measure

System will store the picture to Firebase

System will execute marine life detection model to estimate species of marine life
User require to discover plane in order to place the Augmented Reality object
User click on “SCAN” button

System will estimate the length and weight of marine life

System will place the Augmented Reality object with 4 buttons

© 0 N o g b~ w0 DR

User clicks on respective button

10. System will display desired result to user such as length, weight, species and freshness

Sub Flows:

Alternate/Exception Flows:
3a. User click “SCAN AGAIN” button to take one more picture
3b. System will execute Freshness detection model to estimate freshness of fish
5a. User fail to discover plane, system pop up App Tutorial to guide the user.
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Use-Case Name: View Apps Tutorial Important Level: High

Primary Actor: User

Stakeholder and Interest:

User click a button to display the application tutorial for user

Brief Description: This use case describe how user can interact and learn from the tutorial

Trigger: User click on “TUTORIAL” button

Normal Flow of Events:

User click on “TUTORIAL” button

System pops up a window of tutorial

User able to view and learn with the tutorial

User decide want to close or continue to view the tutorial

o B~ WD

User decide want to go next or previous page

Sub Flows:

Alternate/Exception Flows:
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4.1.4 Activity Diagram

Estimate Length, Weight, Species and Freshness of Marine Life
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Figure 4.3 Activity Diagram of Estimate Length, Weight, Species and Freshness of Marine
Life

Based on Figure 3.3, it shows activity diagram of estimate length, weight, species and
freshness of marine life. There are 4 swimlane which is user, OpenCV, ARCore and system to
execute the activity in a process. From the activity start, user require to click “START MEASURE”
button to take a picture of marine life that user willing to measure. After user took a picture, system

Estimate length and

weight of marine [ife

Dixplay Desired Result
such as length,

weight, species and
frashness

L
Tutarial
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will store the picture into Firebase for future work to scale up the detection model. After stored the
picture, OpenCV will execute the marine life detection model to estimate the species of marine
life. If the marine life detection model detected nothing, it requires user click “SCAN AGAIN”
button to take one more picture. So that, it will go back to the take picture activity until marine life
detection model detected a marine life. If the detection result is Fish, OpenCV will execute one
more detection model which is Freshness Detection model to estimate the freshness of fish. The
Freshness Detection model only for fish type only. If the detection result not Fish, it will skip the
Freshness Detection activity and proceed to plane discover for ARCore. User require to discover
the horizontal plane in order to ARCore able to place an Augmented Reality object on the plane.
After user discover plane, user require to click “SCAN” button. If user fail to discover plane, it
will pop up application tutorial to let user know how to properly discover a plane. If user discover
plane successfully, ARCore will estimate the length and weight of marine life and place
Augmented Reality object on the discovered plane with 4 buttons. After that, user able to click the
4 buttons that will come out different result such as length, weight, species and freshness for fish.

For example, if user click on length button, it will display length result.
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View Apps Tutorial
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®
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button
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v
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WIling to close
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N Pop up window / ‘
: closed !

Figure 4.4 Activity Diagram of View Apps Tutorial

Based on figure 3.4, it shows activity diagram of View Apps Tutorial. There are 2 swimlane
which is user and system. From start of activity, user require to click on “TUTORIAL” button to
start the tutorial session. After click on the button, system will pop up a window of tutorial. User
able to view and learn with the tutorial. In the tutorial pop up window, if user not willing to close
the window, user can choose they want to go next or previous page with next button and previous
button. If user click on next button, it will go next page and view able to view the next page. If
user click on previous button, system will back to previous button and user able to view back the

previous tutorial page. If user willing to close the tutorial window, user able to click on “CLOSE”

button, then the tutorial window will be close and it goes to the end of activity.
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CHAPTER 5 System Implementation

5.1 Hardware Setup

Model ASUS TUF FX505G
System Type x64-based PC
Processor Intel(R) Core(TM) i5-8300H CPU @ 2.30GHz, 2304 Mhz, 4

Core(s), 8 Logical Processor(s)

Graphic Processor

Intel® UHD Graphics 630

Graphic Card

NVIDIA GeForce GTX1050

RAM

12 GB

Operating System

Microsoft Windows 10 Home

Model

Samsung Galaxy Note 20

Processor

Exynos 990 (7 nm+)

Graphic Processor Mali-G77 MP11
RAM 8GB
Storage 256GB

Operating System

Android 10, upgradable to Android 13, One Ul 5

Rear Camera

Main camera: 12 MP (OIS, PDAF)
Second camera: 64 MP (Telephoto, OIS, PDAF)
Third camera: 12 MP (Ultra-wide, Autofocus)

Video recording: 7680x4320 (8K UHD) (24 fps), 3840x2160
(4K UHD) (60 fps), 1920x1080 (Full HD) (240 fps), 1280x720 (HD)

(960 fps)
Front: 10 MP (PDAF, HDR)

Table 5.1 List of Hardware
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5.2 Software Setup

Software

Description

Android Studio

- Android Studio is an IDE for Android app development
- Will integrate ARCore and OpenCV in Android Studio to develop
application

- Using Java Programming Language while develop the application

ARCore - ARCore is augmented reality SDK from Google
- Using ARCore to present the result of information
- Using ARCore technique to estimate the size of object
OpenCV - OpenCV’s Java API to perform image processing operations such
as flipping, scaling, drawing rectangles and text, and applying filters.
Google Colab - a cloud-based development environment to write and run Jupyter

Notebook that containing Python code.

- Using this platform to do machine learning training

Teachable Machine

- aweb-based machine learning platform created by Google. It enable
users to quickly train a machine learning models without having any
knowledge of programming and data science. It was developed as a
part of Google’s initiatives to increase machine learning’s usability

for a wider range of users.

Firebase Storage

- a cloud-based storage service from Google’s Firebase platform.
Firebase storage was created with the express purpose of storing and
serving user-generated content for Firebase-powered applications,

such as photos, videos, and other files.

Table 5.2 List of Software
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Android Studio

androidstudio

Powered by the IntelliJ® Platform

Android Studio Arctic Fox | 2020.3.1 Patch 4
Build #A1-203.7717.56.2031.7935034, built on November 21, 2021

Runtime version: 11.0.10+ 0-b96-7249189 amd64
VM: OpenJDK 64-Bit Server VM by Oracle Corporation @ =

Powered by open-source software

Figure 5.2.1 Android Studio

Android Studio is an Integrated Development Environment (IDE) that develop Android
app. It is also an official IDE for developer to develop Android app. In Android Studio, it
provides developer several features that increase developer productivity to develop
Android apps. There are several features include versatile Gradle-based build system,
powerful and quick emulator that support user can test their apps in Android Studio when
developing their apps, a single environment where you can work on Android projects for
all devices, Firebase integration and others [13]. In FYP2, it uses Android Studio with Java
programming language to build Augmented Reality Measuring Tool for Marine Life. In
the measuring tool, it requires to import and execute Tensorflow Lite detection model with
OpenCV, Firebase to store images, integrate ARCore to perform Augmented Reality
function and others feature. All the feature that mentions above, Android Studio can be
achieved during developing the measuring tool. So that, Android Studio is the IDE that |
choose to develop the measuring tool. The version to be used for the project is Android
Studio Arctic Fox | 2020.3.1 Patch 4. The reason that | use this old version of Android
Studio because the latest version of Android Studio no longer supports ARCore sceneform
SDK. So that, it requires use older version of Android Studio to match the version of
ARCore sceneform since ARCore sceneform SDK is stop the maintenance and update by

Google start from 1.16.0 version [14].
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OpenCV

Figure 5.2.2 OpenCV

The vast open-source library known as OpenCV is used for computer vision, machine
learning, and image processing. It currently plays a significant part in real-time operation,
which is crucial in modern systems. Using it, one may process pictures and videos to find
faces, objects, and even type of marine life. We use vector space and apply mathematical
operations to these features to identify visual patterns and their various features [15]. In
this project, we integrate OpenCV SDK into Android Studio in order to use OpenCV
library function to execute Tensorflow Lite in order to perform marine life detection and
freshness detection for fish.
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ARCore

z ARCore

Figure 5.2.3 ARCore

A Google's framework for creating augmented reality experiences is called ARCore. Your
phone can perceive its surroundings, comprehend the outside world, and interact with
information through ARCore, which makes use of many different APIs. To enable shared
AR experiences, some APIs are accessible on iOS and Android. To combine virtual
material with the real world as seen through your phone's camera, ARCore makes use of
three crucial capabilities which is the phone is able to understand and track its position in
relation to the outside world through motion tracking, the phone can determine the size and
placement of any kind of surface, including horizontal, and vertical surfaces like walls,
coffee tables, and the ground through environmental knowledge and the phone can assess
the amount of light present in the surrounding area [16]. In this project, it use ARCore to
estimate the length of marine life through environmental understanding that allow to detect
the size of surface. It helps the project to estimate the length of marine life. Other than that,
the result of length, weight, species and freshness estimation will be presented in

Augmented Reality object. So that, this project use ARCore to achieve Augmented Reality.
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Google Colab

Figure 5.2.4 Google Colab

A product of Google Research called Colaboratory, or "Colab" for short is particularly well
suited to machine learning, data analysis, and education. It enables anyone to create and
execute arbitrary Python code through the browser. Technically speaking, Colab is a hosted
Jupyter notebook service that offers free access to computer resources, including GPUs,
and requires no setup to use [17]. In this project, it uses Google Colab to train the freshness
detection model. Google Colab able to create a jupyter notebook and write python code to
perform the training of detection model. There is free GPU resource but limited time for
the project to train the model. So that, Google Colab help the project in the training of
freshness detection model.
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Teachable Machine

Teachable
Machine

Figure 5.2.5 Teachable Machine

Teachable Machine is a web platform that enables quick and simple machine learning
model creation for your projects without the need for coding. It able to export a model for
use on websites, applications, and more after training a model to recognize your sights,
sounds, and poses [18]. Teachable Machine is a user-friendly machine learning platform
for developers who do not familiar with data science and coding. In Teachable Machine, it
requires user collect images and import these images to Teachable Machine, it will start to
train the model with one click of button. After the training, user able to download training
model in Tensorflow Lite form. User also able test the accuracy of model through the
webcam. In this project, it uses Teachable Machine to train 2 model which is type of marine
life detection model and species of marine life detection model. After the training, it able
to download the models in Tensorflow Lite form that fit and able to import into Android

Studio to do further work in there.
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Firebase

Firebase

Figure 5.2.6 Firebase

A platform for building and growing popular apps and games is called Firebase. It
supported by Google and relied upon by millions of companies worldwide. Backend-as-a-
Service (Baas) is what Firebase does. It offers a range of tools and services to developers
so they can create high-quality apps, expand their user base, and make money. It is built
using Google's technical framework [19]. In short, it is a cloud service that contain several
services that include authentication, Cloud Firestore Database (Realtime Database),
Storage, Hosting, Notification and others. In this project, it uses Firebase storage to store
the images from user. The purpose of storing these images is use to scale up and enhance
the performance of detection model. It can use the images from user to train a more stronger

detection model in order to increase the usability of apps.
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5.3 Setting and Configuration
a) Android Studio Configuration and Setting

Empty Act

Figure 5.3.1 Android Studio Configuration and Setting
It requires to download Android Studio archives in Android Developers website. The
version that downloaded for this project is Android Studio Arctic Fox | 2020.3.1 Patch 4.
The language to be used in this project is Java programming language and minimum SDK

is API 24: Android 7.0 (Nougat).
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b) ARCore Configuration and Setting

dependencies {

implementation
]

Figure 5.3.2 ARCore Configuration and Setting

It requires to add dependencies of ARCore and AR sceneform to implement several classes
of function from ARCore and sceneform such as Anchor, HitResult, Plane, AnchorNode,
Vector3 and others. Vector3 class act an important role in this project to estimate the real
world in order to estimate the length of marine life. There are 3 field in Vector3 which is
float x, float y, and float z. It collects two Vector3 point from the starting point to ending
point of marine life. So that, it uses these two Vector3 point to estimate the length of marine
life with the function float calculateDistance(Vector3 objectPose0, Vector3 objectPosel)
and float calculateDistance(float x, float y, float z). The function will get two Vector3

points and subtract X, y and z between the 2 points to calculate the length of marine life.
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c) OpenCV Setting and Configuration
It requires to download OpenCV SDK from OpenCV official website. After downloaded
the SDK, it requires to import the SDK to Android Studio. There are several steps to import
SDK to Android Studio.
Step 1: Point to File > New > Import Module and click Import Module

Figure 5.3.3 OpenCV Setting and Configuration 1

Step 2: Find the downloaded SDK folder and import sdk folder. After that, provide a name
for the SDK.

Figure 5.3.4 OpenCV Setting and Configuration 2
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Step 3: It might prompt out an error message “Plugin with id ‘kotlin-android’ not found.

So that, we need to add a plugin into OpenCV Gradle File.

plugins {

id version

Figure 5.3.5 OpenCV Setting and Configuration 3

Step 4: Go to File > Project Structure.

File Edit View MNavigate Code Analyze

>

Debug APK

Ctrl+Alt+S

Ctrl+Alt+Shift+S

Figure 5.3.6 OpenCV Setting and Configuration 4
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Step 5: In the window find ‘Dependencies’ and click <All Modules> to add Module

Dependency and click on ‘app’.

Figure 5.3.7 OpenCV Setting and Configuration 5

Step 6: Choose openCV SDK and click OK. (the sdk file name might be different from

here because it set by your own in step 2)

Module "app'

Step 1.
Please select the modules to add as dependencies.

¥ [ openCV._
Modules: openCV
Step 2.
Assign your toa iguration by ing one of the confi ions below.
Open Documentation
implementation -
coee | ([

Figure 5.3.8 OpenCV Setting and Configuration 6
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Step 7: Import some classes from OpenCV that shows no error that’s mean OpenCV SDK
imported successful

org.opencv.android.Utils

org.opencv.core.Mz

Figure 5.3.9 OpenCV Setting and Configuration 7
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d) Firebase Storage
In Android Studio, there is a Firebase Assistant for developers connect with Firebase. It

only requires some steps to connect a Firebase Project to Android Studio Project.

Step 1: Open Firebase console in Google Browser. Create a new project and provide a

project name.

Recent projects

-+

Add project

o Explore a demo project

Let's start with a name for
your project®

Project name.

Marine Life Measuring Tool

#' marine-life-measuring-tool

Figure 5.3.10 Firebase Setting and Configuration 1
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Step 2: Register apps to created Firebase Project. Insert Android package name that find
from Module Gradle file and Debug signing certificate SHA-1 can find from the result of
signingReport in Android Studio.

o Register app

Android package name (@

com.company.appname

App nickname (optional)

My Android App

Debug signing certificate SHA-1 (optional) @
00:00:00:00:00:00:00:00:00:00:00:00:00:00:00:00:00:(

@ Reguired for Dynamic Links, and Google Sign-In or phone number support in Auth
Edit SHA-1s in Settings

Figure 5.3.11 Firebase Setting and Configuration 2

Step 3: Download provided json file and add to Android Studio (Steps provided in Firebase)

e Download and then add config file nstructions for Android Studio below | Unity (3 C++(#

¥ Download google-services.json
. . . . . Project
Switch to the Project view in Android Studio to see /’a

your proj ect root direclory‘ 7 MyApglication [My Application]

o3
=)

gradle

> [ .idea

[3app
Move your downloaded google-services. json file B ibs
into your module (app-level) root directory. :

d.gradie.kts
/4 gle-services son
d-rules.pro
[ [+ [o[=]
google-services.json

Figure 5.3.12 Firebase Setting and Configuration 3
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Step 4: Add Firebase SDK in Module Gradle File

implementation(platform(

implementation

Figure 5.3.13 Firebase Setting and Configuration 4

Step 5: Add Google service SDK in Project Gradle File and sync the project (Steps
provided in Firebase)

dependencies

Figure 5.3. 14 Firebase Setting and Configuration 5
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e) Teachable Machine Setting and Configuration
Teachable Machine is an online platform. It doesn’t need to install or download anything

in the project. There are several steps to complete machine learning.

Step 1: It requires to browse Teachable Machine from Google Browser and create an Image
Project with standard image model.

New Project

#) Open an existing project from Drive. [ Open an existing project from a file.

Image Project Audio Project Pose Project

Teach based on images, from Teach based on one-second-long Teach based on images, from

files or your webcam. sounds, from files or your files or your webcam.
microphone.

Figure 5.3. 15 Teachable Machine Setting and Configuration 1

Step 2: upload the images for each class and name for each class. After that, click Train
Model and wait until training completed.

Class 1

Add Image Samples:

() &
Webcam Upload
Training i
Preview T Export Model
Train Model
Class 2
You must train a model on the left
before you can preview it here.
Add Image Samples:
O &

Webcam Upload

Add a class

Figure 5.3.16 Teachable Machine Setting and Configuration 2
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Step 3: Click Export Model button and download the model in Tensorflow Lite.

Export your model to use it in projects. X

Tensorflow.js (i) Tensorflow () Tensorflow Lite (D

Model conversion type:

@ Floating point O Quantized O EdgeTPU I &, Download my model |

Converts your model to a tflite floating point model. Note the conversion happens in the cloud, but your
training data is not being uploaded, only your trained model.

Code snippets to use your model:

Android Coral Contribute on Github O

For this Teachable Machine example, the Quantized tflite model is being used. It is using the TFLite Android
example, note that the example only supports models with 3 or more classes, even though the classifier itself in
the example supports 2.

1. Get the Android app example from Github

2. Unpack the converted_tflite_quantized.zip archive exported from Teachable Machine

3. Copy converted_tflite_quantized folder to the example asset folder
examples/lite/examples/image_classification/android/app/src/main/assets/

4. Open
examples/lite/examples/image classification/android/app/src/main/java/org/tensorflow/lite/examples/classific:

5. Modify getModelPath() and getlLabelPath() to

Canu il

Figure 5.3.17 Teachable Machine Setting and Configuration 3

Step 4: Import the model into Android Studio

4 Imp ow mode!

0 Import TensorFlow Lite model

Einish

Figure 5.3.18 Teachable Machine Setting and Configuration 4
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f) Google Colab Machine Learning Setting and Configuration

For the machine learning in Google Colab, it requires a Jupyter Notebook to implement
machine learning training. Refer to [9], it is the Jupyter Notebook in Google Colab that I referred
to do the object detection training. From the work of [9], it trains an SSD-MobileNet model or
EfficientDet Model with custom dataset. After the training, it converts the model to Tensorflow
Lite model. Before the model is generated, there are several tasks are needed in machine learning

training.

For this project, the main purpose of the object detection is able to detect 3 types of marine
life which is fish, prawn and crab. The first step of machine learning training is gather and label
training images. The data images for this project are collected from online with 318 number of
prawn images, 359 number of fish images and 357 number of prawn images to conduct the

machine learning training.

Figure 5.3.19 Image Labeling

From the figure 4.1 above, it shows the interface of image labeling that project use. It
requires to import all the collected image to the application, then start to label the object in the
box and provide the object name. For example, it labeled a prawn with object name Prawn and
highlight the prawn in the image with a box. All the image requires to do some step in order to

generate a xml file for later use and store it in a file and zip it.
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[ ]

lgit clone --depth 1 https://github.com/tensorflow/models

Ipip install /content/models/research/

Ipip install tensorflow==2.8.@

Figure 5.3.20 Install Tensorflow Object Detection Dependencies

Once the gather and label training images done, we come to our second step which is install
Tensorflow object detection dependencies. From the python code above, it requires to clone
tensorflow model repository from Github. The repository is Tensorflow Model Garden offers a
variety of advanced machine learning models for tasks such as vision and natural language
processing, along with tools to set up and run these models on standard datasets. Whether you
want to evaluate a model's performance, confirm the results of new research, or improve existing
models, the Model Garden provides a valuable resource for advancing your machine learning
research and applications [10]. Lastly, it requires to install Tensorflow 2.8.0 version.

[ 1 !mkdir /content/images
lunzip -q images.zip -d /content/images/all
Imkdir /content/images/train; mkdir /content/images/validation; mkdir /content/images/test

.com/EdjeElectronics/TensorFlow-Lite-Object-Detection-on-Android-and-Raspberry-Pi/master/util_scripts/train_val_test_split.

Figure 5.3.21 Upload Dataset and Prepare Training Data

After installed Tensorflow object detection dependencies, it goes to step 3 which is upload
image dataset and prepare training data. It requires to put all the image file and xml file into a
folder and zip it and naming as images.zip. After that, upload the zip file to Google Colab for later
use. After zip folder is uploaded, we can start to unzip the folder and split the images into 3 parts
which is train, validation and test. Train image is the image that use to train the model. Validation
images used by training algorithm to check the progress of training and adjust hyperparameters.
Test images not use in training part, it is used by human to do the testing of the model to check the
accuracy of the model.
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%¥bash

cat <<EOF >»> fcontent/labelmap.txt
Fish

Crab

Prawn

=l

! wget https://raw.githubusercon com/EdjeElectr: ow-Lite-Object-Detection roid-and-Re y- /create_csv.py

| wget https: . com/EdjeElectr ow-Lite-Object-Detection roid-and-R: y-Pi/master/ /create_tfrecord.py

input=images/train_labels -labelmap=labelmap.txt --image_dir=images/train --output_path=train.tfrecord

_input=images/validation_L csv --labelmap=labelmap.txt —- =images/validation --output_path=val.tfrecord

Figure 5.3.22 Create Label Map and TFRecords

After prepared training data, it requires to create label map and TFRecords. TFRecord is a
binary file format used in TensorFlow to efficiently store and read large amounts of data. It is a
flexible and efficient way to store data in a way that can be easily accessed and processed by
TensorFlow models [11]. First of all, it requires to create a labelmap.txt file that consist of a list of
classes for object detection model. After label map created, it requires to download data conversion
script in order to convert train and validation dataset into TFrecord file and also convert

labelmap.txt to labelmap.pbtxt.
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>

chosen_model = *

pretrained_checkpoint = MODELS_CONFIG[chosen_i
base_pipeline_file = MODELS_CONFIG[chosen_model][

/content/models/mymodel/
/content/models/mymodel/

A fele
download_tar = 'ht

Tzt felmmileril e

tar = tarfile.open(pretrained_checkpoint)
tar.extractall()

tar._close()

download_config = "ht .githu i f. / / / tection/c i 2/" + base_pipeline_file
lwget {download_config}

Figure 5.3.23 Training Configuration

After created label map and TFrecord, the next step is set up the training configuration.
From the code above in Figure 3.4, it shows 3 type of training model from TF2 object detection
zoo. For this project, ssd-mobilenet-v2-fpnlite-320 model has been chosen for the training. It is
because the model is a lightweight and efficient object detection model that is well-suited for
deployment on mobile and embedded devices with limited computational resources. However, the
accuracy of ssd-mobilenet-v2-fpnlite-320 may not high as efficiencydet-d0 because it requires
higher computational resources [12]. After selected training model, it can start to download the
model. Since all training configuration done, we can start our training process. Once the training

done, it can export the model and convert it into tflite file in order to able import in android studio.
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g) Weight Estimation Configuration

t_length
.format(result_length) +
.format(weight) +

ht = (

ayLength(anchorNode mat(result_length) +

{
(result_length
esult_length) +
.format(weight) +

gth *

.format(result_length) +

sult_length) +
.format(weight) +

ight = (Math.pow(result_length
yLength(anc sult_length) +
.format(weight) +

Figure 5.3.24 Weight Estimation Configuration

In this project, there is a feature to estimate weight of marine life. Since different species
of marine life have different have different characteristic of body shape, so it will apply
different formula for each species of marine life. There are six formula apply to different
species of marine life to estimate their weight since project scope only cover for six type
of marine life but the scope will be scale up in future work. The species of marine life that
estimable in this project include mud crab [20], flower crab [21], grouper [22], pomfret
[23], tiger prawn [24] and fresh water prawn [25] based on the length-weight relationship

from online source.
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5.4 System Operation (with Screenshot)

Application Icon

MarineLife
Measuring Tool

Figure 5.4.1 Application Icon

From the figure above, it shows the main icon that will be showed to users.
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Marine Life Measuring Tool Main Page

Figure 5.4.2 Marine Life Measuring Tool Main Page

From the figure above, it shows the main page of marine life measuring tool. In the main page,
it contains two buttons to navigate to different page. The first button is “START MEASURE”
button that navigate to the main activity of this project that estimate length, weight, species
and freshness of marine life. The second button is “TUTORIAL” button that navigate to the

apps tutorial that teach user how to use the app.
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Marine Life Measuring Tool Tutorial

Figure 5.4.3 Marine Life Measuring Tool Tutorial

From the Figure above, it shows Marine Life Measuring Tool Tutorial. It is a pop-up window
after user click “TUTORIAL” button in main page. In the first page of tutorial, it contains two
button and first step of tutorial. The first button is close button that will close the pop-up
window and next button that will navigate to second page of tutorial. In second and third page
of tutorial, it contains the step of tutorial and three buttons. The first button is previous button
that will navigate back to the previous page and second button that will close the pop-up
window and third button is next button that will navigate to the next page of tutorial. In the last
page of tutorial, it contains the last step of tutorial and 2 buttons which is previous and close
button. The previous button will go back to previous page and close button will close the pop-

up window.
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Measure Marine Life

Figure 5.4.4 Take a Picture of Marine Life

After the clicked “START MEASURE?” button, it requires user take a picture of marine life.
After that, the application will detect the type of marine life and species of marine life. If
marine life detected as fish, it will also estimate the freshness of marine life. The application

will estimate the freshness of fish based on the eye of fish.

Store Image to Firebase

MarineLife Measuring Tool = P £ c
Storage
Files  Rules Usage % Extensions XD

@ Protect your Storage resources fi buse, such as billing fraud or phishing  Configure App Check X

> Prawn # Upload file [+
T Last modified

M image_169453405.. X

Figure 5.4.5 Store Image to Firebase
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From the figure above, it shows the firebase store all the images. The images that user took
will be stored into Firebase storage for future work.

Plane Discovering

Figure 5.4.6 Plane Discovering

After user took a picture of marine life, the system will navigate to Augmented Reality Activity
that require user to discover the plane in order to let device recognize the real-world
environment. User require to move the device left to right repeatedly in order to let device able
to detect real-world environment. After plane discovered, user require to scan the marine life
within the box and click “SCAN” button.
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Place the AR object on Discovered Plane

Figure 5.4.7 Place AR object on Discovered Plane

After user clicked “SCAN” button, it will place an AR object on discovered plane that will
show the result of estimated length, weight, species and freshness of marine life in four

different buttons. It will also estimate and length and weight of marine life after clicked “SCAN”
button.
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Result Display in Four Different Button

Figure 5.4.8 Result Display in Four Different Button

In the AR object, there are four different image buttons will show different type of result. The
ruler button will show estimated length, weighing scale button will show estimated weight,

fish button will show estimated species and star button will show freshness of fish.
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Marine Life Not Detected

Figure 5.4.9 Marine Life Not Detected

From the figure above, it shows if device not detected marine life, the scan button will turn
into “SCAN AGAIN” button and it will also prompt a message “Not Detected, Please Try
Again”. It not able to let user measure marine life if device not detected any marine life after
took a picture. So that, user can click “SCAN AGAIN” button to re-take a picture.
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Plane Not Discovered

Figure 5.4.10 Plane Not Discovored

From the figure above, it shows if the plane not discovered, it will pop-up the tutorial to show
user how to properly discover plane. After that, user can click “CLOSE” button to discover
plane again and proceed to measure the marine life.
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5.5 Implementation Issues and Challenges

First of all, there are some issues and challenges to implement AR sceneform. It is because,
AR sceneform is stopped the maintenance and update by Google start from 1.16.0 version. So that,
it cannot use the latest version of Android Studio because of the latest version of Android Studio
is not support AR sceneform anymore. In this project, it has no choice to downgrade the Android
Studio to version Arctic Fox | 2020.3.1 Patch 4. Although the archive version of Android Studio
is support AR sceneform, but there is an implementation issue also. The issue is the camera will
not focus while implementing AR fragment. That’s mean the camera will not focus while running

Augmented Reality sceneform and it will affect the use experience of user.

Other than that, another issue is there is class crashing from two dependencies which is
flatbuffers from AR sceneform and tensorflow lite. That’s mean there are same class name but
different function of classes from AR sceneform and tensorflow lite dependencies. The
dependency of AR sceneform use to create AR experience in the apps and tensorflow lite use to
support the marine life detection model to execute the model. Since both of the dependencies are
crashing, the project decided to excluded the flatbuffer module from the dependencies and it cause
cannot run tensorflow lite dependency to execute marine life detection model. So that, it uses
OpenCV SDK to replace tensorflow lite to run the model. There are available classes and function

to replace tensorflow lite dependencies in order to execute the model in Android Studio.

In conclusion, there are 3 main implementation issues and challenges in this project. The
first challenge and issue is the AR sceneform is stopped maintenance and update by Google that
affect Android Studio must downgrade the version to fit with AR sceneform. The second challenge
and issue is the camera of AR sceneform is not focusing. Although it hardcodes to set the camera
to autofocus, but it still not working. The third challenge and issue is there are two classes hame

are crashing from two different dependencies.
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5.6 Concluding Remark
In conclusion, marine life measuring tool able to estimate length, weight, species and freshness
of marine life. The estimated result will be presented in AR sceneform object. For length
estimation, it uses AR sceneform technique to recognize the environment of real world to let
user device to calculate the distance between two points in order to estimate the length of
marine life. For weight estimation, it applies some research formula from online source
[20][21][22][23][24][25] to estimate the weight of marine life and different species of marine
life will apply different formula to estimate the weight of marine life. For species and freshness
detection, it requires to train an object detection model to estimate species and freshness of

marine life.

65
Bachelor of Information System (Honours) Information System Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 6

CHAPTER 6 System Evaluation and Discussion

6.1 System Testing and Performance Metrics

The application will allow user view app tutorial. In the app tutorial, user able to control the

navigation of tutorial pages with some buttons. After that, user able to measure length, weight,

species and freshness of marine life.

1. User able to view app tutorial

Bachelor of Information System (Honours) Information System Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR

No | Test Case Inputs Expected Output Actual Output Remark
1 | Navigate to | A button click | From main page of | From main page of | PASS
tutorial page | labelled as | the app navigate to | the app navigate to
“TUTORIAL” | first page of tutorial | first page of tutorial
2 | Navigate to | A button click | From current page of | From current page of | PASS
next page of | labelled with a | tutorial navigate to | tutorial navigate to
tutorial previous arrow | next page, next|next page, next
button will disappear | button will disappear
in last page in last page
3 | Navigate to | A button click | From current page of | From current page of | PASS
previous page | labelled with a | tutorial navigate to | tutorial navigate to
of tutorial previous arrow | previous page, | previous page,
previous button will | previous button will
disappear in first | disappear in first
page page
4 | Close the | A button click | Able to close the | Able to close the | PASS
tutorial labelled as | tutorial window in | tutorial window in
window “CLOSE” every page of tutorial | every page of tutorial
and back to the main | and back to the main
page page
Table 6.1.1 Verification Plan 1
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2. User able to measure length, weight, species and freshness of marine life
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No | Test Case Inputs Expected Output Actual Output Remark
1 | Take a Picture | A button click | From main page | From main page | PASS
of Marine Life | labelled as | navigate to take | navigate to take

“START picture activity and | picture activity and
MEASURE” able to take a picture | able to take a picture
of marine life of marine life
2 | Detect type of | The picture | Navigate to AR | Navigate to AR |PASS
marine  life | took previously | Activity, then | Activity, then
and species of prompt a message | prompt a message
marine life “Detected” and | “Detected” and
display a button | display a button
labelled as “SCAN” | labelled as “SCAN”
when marine life | when marine life
detected detected
3 | Not detected | The picture | Navigate to AR | Navigate to AR |PASS
any  marine | took previously | Activity, then | Activity, then
life prompt a message | prompt a message
“Not Detected” and | “Not Detected” and
display a button | display a button
labelled as “SCAN | labelled as “SCAN
AGAIN” that let user | AGAIN” that let user
retake a picture when | retake a picture when
marine  life  not | marine life  not
detected. detected.
4 | Retake picture | A button click | From AR activity | From AR activity | PASS
labelled as | back to take picture | back to take picture
“SCAN activity to retake a | activity to retake a
AGAIN” picture picture
5 | Plane User require to | System will | System will | PASS
Discovering move their | recognize the plane. | recognize the plane.
device left and | Once  plane  is|Once  plane s
right discovered, it will | discovered, it will
repeatedly show some white dot | show some white dot
on the plane on the plane
6 | Place AR | A button click | It will place an AR | It will place an AR | PASS
object  with | labelled as | object that  will | object that  will
estimated “SCAN” display the type of | display the type of
result marine  life  that | marine life that
detected previously | detected previously
and also there are | and also there are
four image buttons | four image buttons
on the AR object. At | on the AR object. At
the same time, it will | the same time, it will
estimate the length | estimate the length
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and weight of marine
life

and weight of marine
life

7 | Popuptutorial | A button click | It will pop up the | It will pop up the | PASS
while  plane | labelled as | second page of|second page of
not discovered | “SCAN” tutorial while plane | tutorial while plane
properly not discovered | not discovered
properly after user | properly after user
click “SCAN” button | click “SCAN” button
8 | View An image | It will display the | It will display the | PASS
estimated button  click | estimated length | estimated length
length result | labelled with a | result result
ruler image
9 | View An image | It will display the | It will display the | PASS
estimated button  click | estimated weight | estimated weight
weight result | labelled with a | result result
weight  scaler
image
10 | View An image | It will display the | It will display the | PASS
estimated type | button  click | estimated type and | estimated type and
and  species | labelled  with | species of marine life | species of marine life
result two fishes’ | result result
image
11 | View An image | It will display the | It will display the | PASS
estimated button  click | estimated freshness | estimated freshness
freshness  of | labelled  with | result result
fish star image
12 | Measure A button click | It will navigate back | It will navigate back | PASS
another labelled as |to take picture |to take  picture
marine life “MEASURE activity to retake | activity to retake
ANOTHER” another marine life | another marine life
picture in order to | picture in order to
measure another | measure another
marine life marine life
Table 6.1.2 Verification Plan 2
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6.1.1 Marine Life Measuring Tool Testing

e Prawn

Figure 6.1.1 Estimated Result of Prawn

Length Weight Type Species Freshness
Actual 15.25cm 36.00g Prawn Tiger Prawn | -
Estimated | 13.66cm 46.83g Prawn Tiger Prawn | -

Table 6.1.3 Comparison between Actual and Estimated Result of Prawn

From table above, it shows the comparison between actual and estimated result of prawn.
The actual length of prawn is 15.25cm and estimated length is 13.66cm. The estimated
length of the prawn is approximately 1.59 cm less than the actual length. The actual weight
of prawn is 36.00 gram and estimated weight of prawn is 46.83 gram. The estimated weight
of the prawn is approximately 10.83 gram more than the actual weight. Moreover, there
are estimated a true value of type and species of marine life which is Prawn and Tiger

Prawn. And also, the freshness estimation is not available for prawn.
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e Crab

R
W\\\‘ ) “

Figure 6.1.2 Estimated Result of Crab

Length Weight Type Species Freshness
Actual 19.65cm 408.0g Crab Flower Crab | -
Estimated | 17.85cm 519.9¢ Crab Flower Crab

Table 6.1.4 Comparison between Actual and Estimated Result of Crab

From table above, it shows the comparison between actual and estimated result of crab.
The actual length of crab is 19.65cm and estimated length is 17.85cm. The estimated length
of the crab is approximately 2.00 cm less than the actual length. The actual weight of crab
is 408.00 gram and estimated weight of crab is 519.9 gram. The estimated weight of the
crab is approximately 111.9 gram more than the actual weight. Moreover, there are
estimated a true value of type and species of marine life which is Crab and Flower Crab.

And also, the freshness estimation is not available for crab.
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e Fish

Figure 6.1.3 Estimated Result of Fish

Length Weight Type Species Freshness
Actual 11.00cm 32.00g Fish Pomfret Stale
Estimated | 9.26cm 34.98g Fish Pomfret Stale

Table 6.1.5 Comparison between Actual and Estimated Result of Fish

From table above, it shows the comparison between actual and estimated result of fish. The

actual length of fish is 11.00cm and estimated length is 9.26cm. The estimated length of

the fish is approximately 1.74 cm less than the actual length. The actual weight of fish is

32.00 gram and estimated weight of fish is 34.98 gram. The estimated weight of the fish is

approximately 2.98 gram more than the actual weight. Moreover, there are estimated a true

value of type and species of marine life which is Fish and Pomfret. And also, the freshness

estimation result is stale that same with actual value.
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6.2 Project Challenges
First of all, there are several difficulties to implement this project. The first challenge of
this project is collect dataset. Dataset act an important role in this project since there are three
object detection model need to build which is freshness detection model, type of marine life
detection model and species of marine life detection model. It is very difficult to collect large
dataset to train the model. If dataset not collected properly, it may affect the performance of

model and user experience.

Moreover, the second challenge of this project is it require a high standard of develop
environment to develop the project. It is because, the project requires to train machine learning
model and Android Studio will consume high resource of the laptop to run the code. Not only
that, Android Studio require to handle variety SDK such as Firebase, OpenCV and others. So

that, it consume a lot of resource during development.

Other than that, the third challenge of this project is the application only develop for
Android user since it use Android Studio platform to develop the app, it results iOS user cannot
use the application. Since iOS user cannot use the application, it will be lost some of the user

that will provide some command and review as an improvement for the application.

In conclusion, the main challenge of this project is collect dataset, project development

consume high resource and lost some i0OS user since application only for Android user.
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6.3 Objectives Evaluation

The project objectives are important as a guidance for developer to keep follow the same
way to complete the project. The first objective of this project is providing an augmented reality
measuring tool for marine. In this project, it using Augmented Reality technique to recognize real
world environment in order to able measure the length of marine life. After that, it uses formula to
estimate the weight of marine life. The measuring target of this project is focusing on fish, crab
and prawn. So that, user able to use the measuring tool to estimate the length and weight of crab,
fish and prawn. Moreover, the detected result will be displayed in Augmented Reality. So that, it

achieves the first objectives which is provide an augmented reality measuring tool for marine life.

The second objective is user Artificial Intelligence to analyse the species of marine and
freshness of fish. From the project, it had trained three object detection model which is freshness
detection model, species detection model and type of marine life detection model. The freshness
detection model able to estimate the freshness of fish based on the fish eye. Type of marine life
detection model will be able to detect fish, crab and prawn. After that, the species detection model
will be able to detect six species of marine life which is grouper, pomfret, mud crab, freshwater
prawn, flower crab and tiger prawn. So that, it achieves the second objective which is user artificial

intelligence to analyse the species of marine life and freshness of fish.
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CHAPTER 7 CONCLUSION AND RECOMMANDATION

7.1 Conclusion

In summary of this project, the scope of this project included develop an augmented reality
measuring tool to measure marine life and use Artificial Intelligence to train model to detect type
and species of marine life and also freshness of fish. The measuring target of this project is crab,
fish and prawn. It able to estimate length and weight of measuring target and display the result in
Augmented Reality.

First of all, the project use Android Studio as development platform to develop a marine
life measuring tool Android apps. The project is using Augmented Reality technique of AR
sceneform and ARCore to recognize real world environment to estimate length. After that, it use
estimated length to estimate the weight of marine life with variety mathematic formula. After

estimated length and weight, it will display the result in AR object.

Other than that, it also trained three type of machine learning model to detect type and
species of marine life and freshness of fish. It imports the trained model as tensorflow lite into
Android Studio to implement the detection. It able to detect crab, fish and prawn as mentioned
above. The species of marine life detection model able to detect 2 species of each type of marine
life which is mud crab, flower crab, pomfret, grouper, tiger prawn and freshwater prawn. It requires
user to take a picture and the system will detect the type and species of marine life. After that, it
will show into AR object together with estimated length and weight result. Although the app only
able detect three of type of marine life and six species of marine life, it is not enough to benefit
most of the user, but the project able to capture the picture of user took and store into Firebase.
After that, the pictures as dataset can be used to train a new and better detection model.
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Configure reports Edit similar app groups Similar application groups:
Overview

4.800 % 4.800 % 5

Default Google Play rating @ Cumulative average rating @ user @

Figure 7.1.1 Google Play Rating

Lastly, the application uploaded to Google Play Store. Android user able to download and
try the application on Google Play Store. Currently there are 5 active user and cumulative average

rating is 4.8.
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7.2 Recommendation

After completed this project, it has several aspects can be improve to become a more
friendly and outstanding application. The first thing is three detection model which is type, species
and freshness detection model can be combined in one model. Since the project is more focusing
on Augmented Reality measuring tool to measure marine life, the detection models will be separate
in three detection model because of easier to build and implement the machine learning training.
Combined the three detection models to one model can get several benefits. One of the benefits is
it will save the machine learning training cost such as time, computation resource and others.
Another benefit is simplified deployment. It will be easier to serve one model instead of three
model in the application. It makes the deployment pipeline become easier and it may improve
resource utilization.

Oher than that, the second recommendation of this project is use augmented reality object
tracking to present the result of estimation. Augmented reality object tracking able to real-time
tracking the object and overlays digital content on the object. If augmented reality object tracking
technique apply in the project, it able to overlays the estimation result on detect marine life. It can
be more user friendly and good experience to user. Although the technique and idea is good, but
augmented reality object tracking not a free resource from online. There is no open source of
augmented reality object tracking to let developer try and use. It can be cost expensive if developer

subscribe with the technique such as Wikitude.
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- Research on length-weight relationship of fish, crab and prawn
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- improve type and species of marine life detection model
- collect more data to train the model
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- progress on track
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- collect more data to train the model
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- deploy the models to Android Studio
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4. SELF EVALUATION OF THE PROGRESS
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- start to do freshness detection
- research on how to determine the freshness of fish
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- collect and pre-processing data to train freshness detection model
- train freshness detection model
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- collect and pre-processing data to train freshness detection model

2. WORK TO BE DONE

- train freshness detection model

3. PROBLEMS ENCOUNTERED

No problems encountered for this week.

4. SELF EVALUATION OF THE PROGRESS

- still catching up the progress
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- train freshness detection model

2. WORK TO BE DONE

- require to collect more dataset for freshness detection model
- train the detection model again

3. PROBLEMS ENCOUNTERED

- the result of freshness detection model perform not well, try to collect more data and
retrain it.

4. SELF EVALUATION OF THE PROGRESS

- still catching up the progress

| 0%

Supervisor’s signature Student’s signature

Bachelor of Information System (Honours) Information System Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR

A-7



APPENDIX

FINAL YEAR PROJECT WEEKLY REPORT
(Project 1)

Trimester, Year: Y3S3 | Study week no.: 8

Student Name & ID: Yong Chung Wei 19ACB06074

Supervisor: Ts Dr Cheng Wai Khuen

Project Title: Develop an Augmented Reality Measuring Tool for Marine Life
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- require to collect more dataset for freshness detection model
- train the detection model again
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- deploy the freshness detection model
- design layout of the app

3. PROBLEMS ENCOUNTERED

- No problems encountered for this week.

4. SELF EVALUATION OF THE PROGRESS

- need to push a little bit myself to keep the progress
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1. WORK DONE

- deploy the freshness detection model

2. WORK TO BE DONE

- design layout of the app
- create measuring tool tutorial

3. PROBLEMS ENCOUNTERED

- need more time to design the layout and make it more understandable to user

4. SELF EVALUATION OF THE PROGRESS

- Push a little bit myself to keep the progress
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Project Title: Develop an Augmented Reality Measuring Tool for Marine Life

1. WORK DONE

- design layout of the app
- create measuring tool tutorial

2. WORK TO BE DONE

- promote the app to friend
- get review and command
- fix the error of app

3. PROBLEMS ENCOUNTERED

- no problems encountered for this week.

4. SELF EVALUATION OF THE PROGRESS

- catching up the progress
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1. WORK DONE

- promote the app to friend
- get review and command
- fix the error of app

2. WORK TO BE DONE

- start to do FYP2 report

3. PROBLEMS ENCOUNTERED

- no problems encountered for this week.

4. SELF EVALUATION OF THE PROGRESS

- catching up the progress, try to finish the project
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Develop an Augmented
Reality Measuring Tool for
Marine Life

By: Yong Chung Wei Supervised by: Ts Dr Cheng Wai Khuen

==
®
o S
8 . Introduction

The purpose of the project is develop and Augmented Reality
Measuring Tool for Marine Life. It help to reduce seafood fraud
cases such as short-weight seafood and mislabelling. It also help
to reduce forced labour cases such as non-payment or
underpayment of wages and excessive overtime

Objective

» augmented reality measure tool for marine life is provide a
tool to let human can estimate the length and weight of
marine life

« providing an Al service to recognize marine life species and
estimate freshness of seafood

Main Features
Measure size of marine life e

» Recognise type of marine life =
» Recognise species of marine life ==
 Estimate freshness of marine life lav—we'
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