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Introduction

LUMINOUS

Luminous App is brought to you by the Luminous Canada Company which isincorporated in Spark
Centre, Ontario, Canada as a corporation.

The Company is established in 2020 to provide a solution to do a non-destructive test on the
welding area of pipelines to interpret and show any defect happened. Using computer
technology just in the site, it saves costs for the companies by deleting the normal procedure
steps and saving time.

Using the source of Big Data, it will present a specific outcome, which will empower the users to
have an idea of the dangerous and risky defect before they face with it.

Mission Statement

We provide the creative and cost-effective solution in non-destructive testing through computer-
aided technology to create a fully-integrated construction and maintenance solution to the North
American Energy Market by way of a collaborative approach with our partners and clients.

For more information about Civil Costimator, please go to:
www.CivilCostimator.com
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There has been a limited study done DWDI technique so far. Initially, the Radiography image using
DWDI is loaded from a source. The source, which is the equipment, taking the radiograph image, is
positioned slightly far from the pipe. The source is kept at an inclination that avoids the overlapping
of the top and bottom welds. Usually, two exposures are taken by rotating the pipe by 90 degrees,
so we have radiographic images where both walls of a tubular section are superimposed, resulting
in an elliptical image. The image is compared to the Machine Learnt Database through our software
application to detect variation from the norm. Besides, it de-noise images and, enhance image
quality. It is an automatic real-time detection and classification software to assist inspectors in
identifying defects in welded joints efficiently. Machine Learning is a category of artificial
intelligence (Al) techniques that teach computers to learn by example. In machine learning (ML),
supervised learning (SL) approach classification is used in which the computer application learns
from the data fed to it and then uses this learning to classify a new observation. This data, which is
loaded beforehand through Deep learning (DL) and stored in the cloud database, gets automatically
updated as new information is detected. There is no additional programming required. We use the
most advanced technology available such as Deep learning, which is a collection of algorithms in
machine learning (ML). Convolutional Neural Networks (CNN) have been recently employed to solve
problems in medical image analysis fields. A Convolutional Neural Network (ConvNet/CNN) is a
Deep Learning algorithm that can take in an input image, assign importance through learnable
weights and biases, to various aspects and objects in the image and differentiate one from the
other. The pre-processing requirement in a ConvNet is much lower compared to other classification
algorithms. We use Fuzzy logic in conjunction with CNN for classification purposes.
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Luminous App is brought to you by the Luminous Canada Company which is incorporated in Spark
Centre, Ontario, Canada as a corporation.

The Company is established in 2020 to provide a solution to do a non-destructive test on the
welding area of pipelines to interpret and show any defect happened. Using computer
technology just in the site, it saves costs for the companies by deleting the normal procedure
steps and saving time.

Using the source of Big Data, it will present a specific outcome, which will empower the users to
have an idea of the dangerous and risky defect before they face with it.

[Street Address] [City, ST ZIP Code]
[Telephone]

[Fax]

Email: info@luminouscanada.ca
Web: www.luminouscanada.ca

Instagram:
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Installation Process:

Thank you very much for your trust to our product.

Before you place the CD/Flash memory in its drive in your computer, there are a few points you need to
consider using this software:

e Your windows should be 64 Bit type. Otherwise the program will not run on your system
because it is based on Matlab and Matlab needs 64 Bits Windows.
o Thereis an Autorun file which after running, a menu like this will appear:

!:ﬁ Luminous AutoRun =R X

L L ¥ 1 L] - - -' [
MUy v u‘-du’u# waiaGl

1. Install Matab Runtime 2016
2. Install SQL Localdb 2016

3. Install Luminous Application

4. Exit

e After you place the flash memory, you need to install all these softwares respectively:
i. Install Matlab Runtime 2016
ii. Install SQL Localdb 2016 (System Database)
iii. Install Welding Defect DetectionExit
e The Registeration Number should be received from Luminous among User Name & Pass
word and entered into the Software Serial box to complete the set up process. This
Serial Number can be used for a number of devices used. We adjusted this now to one
time but it is adjustable.

Page | 6



e Once you pass these steps, you will face the following menu, for next times:

WELDING DEFECT DETECTION

™
username

password % ssses

Please Login with your U/N & P/W.
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No Photo
Available

Administrator

Dashboard
b User Management
> Setting

Defect Detection

» Reports

Change Password

Exit

The Admin Panel on the left side of the page will appear after a few seconds which includes the
following headers:

e Dashboard
e User Management

e Setting

e Defect Detection
e Reports

e Change Password
e Exit

Also on the top left side of the page, you may load your photo to personalize the software.
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Dashboard

@ Current Day @ Current Week © Current Month ©

No Photo
Available

Administrator

b User Management

> Setting

Defect Detection
» Reports

Change Password

Exit No Data Available

In the Dashboard page, you can see the pictures uploaded for the current day, week and month in
addition to the code.

System Users

Fullname Y | Username ExpireData
No Photo

I’
Available Administrator enabled unlimited

L] Lo ]

Administrator

Dashboard

4 User Management

Roles
RoleMenus
> Setting
Defect Detection

> Reports

Change Password

Exit

Users: Where you can define various users for defining the access level of each user. Each user definition
has an optional relative Expiry Date. Also webcam access should be allowed to place a photo on the
software user picture place.
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No Photo
Available

Administrator

Dashboard
4 User Management
Users
Roles
RoleMenus
> Setting
Defect Detection
> Reports
Change Password

Exit

No Photo
Available

Administrator

Dashboard

4 User Management

RoleMenus
> Setting
Defect Detection
» Reports
Change Password

Exit

System Users

E New User

| Fullname

Administrator

User
Fullname :
Username :
Password :

User Role :

3

Activate :

Expire Date :

T BT

Fred

Fred Kouch

ExpireData

unlimited

s

]

AR {3

System Users

| Fullname L
Administrator

Fred

Usemname
admin

Fred Kouch

Status
enabled
enabled

ExpireData
unlimited

12/1/2021

LTI ]

In this picture you see Fred Kouch is registered and you may Edit or Delete his registration, too.
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| Role Title Y | Role Type

No Photo I’
Available Administrator enabled Full access

SystemUser enabled limited access

L] L o]

Administrator

Dashboard
4 User Management

Users

RoleMenus
> Setting
Defect Detection
> Reports
Change Password

Exit

Roles: An unlimited number of roles may be defined like: Admin, etc. Each user may have one or more
roles.

| Role Title Y | Role Type
No Photo
Available enabled Full access

Administrator

Dashboard

Role Title :
4 User Management

Users Is Admin :
Roles

RoleMenus Activate :

> Setting

-
Defect Detection

» Reports

Change Password

Exit

With New Role button, you may define other roles. Filter icons in the black band are also all active to
filter as per requirements.
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Roles Access

Select Role : Select.. T

Select .. ‘

No Photo

Available
SystemUser

Administrator
Dashboard
4 User Management
Users
Roles
RoleMenus
> Setting
Defect Detection
> Reports
Change Password

Exit

?  Save Access

Role Menu: Where you define which parts of the menu are accessible for each role. By default
Administrator and System User are defined.

Roles Access

Select Role : @ Dashboard

No Photo ——————
Available User Management
O Setting
@ Defect Detection
O Reports

@ Report

Admin Report

Administrator

Dashboard
4 User Management
Users

Roles [@ Change Password

RoleMenus @ Exit

> Setting

Defect Detection
» Reports

Change Password

Exit

?  Save Access

In the above picture you can see what sort of access is given by Admin to the System User, for example.
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No Photo Software Serial: 1883077923

Available
Map Default Zoom : 7
Administrator
Latitude : 56.4098446
Dashboard

Longitude : -119.4864465

b User Management

Locations
Defect Detection
» Reports
Change Password

Exit

In System Setting page, you can view the software Serial Number, as well as other 3 parameters related
to the map data. In fact any photo loaded, can be defined to know which point is shown. The last two
ones, show latitude and longitude on the map.

Locations

Location Id 1| Title
No Photo |

Available enabled

T enabled
Administrator

Dashboard
P User Management
4 Setting
SystemSetting

cations

Defect Detection

» Reports
Change Password

Exit

In Location page, you may define the considered location, too.
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Defect Detection

No Photo [C] select All

Available
Administrator

Dashboard

b User Management

4 Setting

SystemSetting

Locations

» Reports
Change Password

Exit

This is the main part of the software.

When you push New Imsge(s) button, you will see:

' | Defect Detection

+ Newimagel)  New Jmage

No Photo ] select An .l
Available

Location :

Administrator Address :

Dashboard Comment :
» User Management
> Setting
Select Image(s)
Defect Detection
» Reports

Change Password

Exit Select Location : ‘6

Color Setting : ]gmy

T

Photos may be uploaded and allocated their map details, if required, plus any comment.
System has an ability to select single photo or do multi-select for a number of photos.
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' | Defect Detection

+ Newlmagels)  New Image

No Photo
Available

Location : ]cny 1

Administrator Address :

Dashboard Comment :
b User Management
> Setting

Defect Detection
» Reports 1 photos have been selected

Change Password

Exit Select Location : ‘E

Color Setting ey

T BT

Once you choose the pictures the software and push Submit, it takes a few seconds to interpret the
results and in the Dashboard page you can see the statistics, accordingly.

Defect Detection

No Photo [C] select All

Available

Administrator Location:  City1 [

8/6/2021 10:27:01 AM
Dashboard
b User Management v Crack \9_\

> Setting Damage Percent: 88

» Reports

Change Password

Exit
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Defect Type

M Export

Orginal Image
Welding Defect g i

Defect Percent(%) -

False Alarm: FP/(All-Def) :

Precision: TP/(TP+FP) :

True Defect Detection

Recall: TP/(TP+FN) :

F1 Measure: 2PR/(P+R) :

088 _

09 Adjusted Gradient Analysis

07
06

05 042
04
03
02
0.1

Thresholded Image

o

@
o
o

Prosity Slag Inclusion Lack Fusion Crack No Defect

Morphological Analysis (Cleaning+Opening)

Morp! g ysis ( )

Once the pictures interpreted you can see the full relative data of each picture by pushing the eye icon
next to each picture. Also on the top left side of the picture itself you may delete the photo you loaded.

There is an export option to make a report copy and save by any required format.
|9 Report-Viewer | o)
& Print [Z Open [ Save - @i~ | B B # EE@DBHa-=

‘Welding Defect Report
Fullname : Administrator Report Date : 8/6/2021

Location : Defect Type :

Original Image

Image Information Result Welding Defect Chart
" ity 1 1 -
Location:: - City False Alarm l 0.01- ‘ Defect Type : Crack ‘ o
e — 0.8
Address Precision ‘ 0.66 ‘ Defect Percent(%) : 88 sl
S Recall ‘ 031 | 04 4
- 0.2 4
F1 Measure ‘ 0.42 ‘
0.0
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Also when you choose the photos you need to have their report and push report button, after compiling
the report you will have the report as above.
By selecting all, you can also make a bunch report on all the pictures loaded to the system.

PECLLET

@ Current Day (© Current Week Current Month © All

No Photo
Available

Administrator

b User Management
> Setting izt %
Defect Detection
4 Reports
Report
Admin Report
Change Password

Exit

Defect Type : ‘ i Location : ‘ 5 I Show Report

No Photo
Available

Administrator

Dashboard
b User Management
> Setting
Defect Detection
4 Reports
Report

Change Password

Exit
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Here the admin can check which user has the option to see which photo’s report while using various
filters like location, city, etc.

Change Password

No Photo Current Password :

Available
New Password :

Administrator
Repeat Password :

Dashboard
» User Management
> Setting
Defect Detection
4 Reports
Report
Admin Report

Obviously this page is used for changing the password of the software.
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