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Executive Summary

Smart phones have become commonplace
Capable of performing complex processes

Excellent point for marketing goods and
services

Many manufacturers use apps as part
catalogs

Introduction

Oren Elliott Products is a manufacturer of
couplings

A competitor has a application capable of
displaying 3D versions of their products

The application was originally large in size but
has now been reduced

Oren Elliott Products suggested a mobile app
to rival the competitor back in fall 2013




Introduction

When resuming college, | proposed the
application as my senior design project
Motivation was to learn Android
programming and OpenGL library

Lead me into game development and 3D
applications

Introduction
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| System Requirements

Project: Mabile Applicationto Display 3D Madels
Revision: 2
Date: 16-Dec-18

Requirement Data Verification Planning

Requirement Type _ Requirement (Shall or § hould satements) Ve':eﬁ:;“" _|Date Verific 2| Verificaion Repor-,

Functional [The application shall use a GUI to take in user input. Inspection
[The application shall display 3D models of mechanical couplings specifcally
Oldham, Block, and Jawcouplings.
[The application shall use user derived measurements of various dim ensions of
couplings to display 30 models
Functional [The appiication shall draw 3D models to & scresn using the OpenGL library. Demanstration
Physical [The application should use less than 100MB of RAM Test
Physical [The application shal be a mobile application no larger than 100MB in size. Inspection
[The application shall need a touch screen device with a resolution of
19201080 pixels.
E nvironm ental [The application shall run on Android OS only fom ersion 4.4.4 on up Demonstration
IThe application shall run on a Samsung Galaxy S5 vith a screen resolution of
1080x1920 pixels.
[The application shall use the metric system as the basis for measurements of
the couplings.
[The appilication should have the ability to switch between the metric system
and the U.5. customary system (Imperial units)
[The application shall allow the user to rotate the 30 model using the touch
screen
Functional [The application should allow the user to zoom in and out on the mode!. Inspection
IThe application should color code diferent parts ofthe coupling being
layed.

he application shall be able to resize its ont depending on the screen size of
lthe device the application is running on.
[The application shall be able to save the user derved input of 3 selected
coupling to & text file containing all the dimensions ofsaid coupling

Operational Inspection

Functional Demonstration

Physical Demonstration

E nvironm ental Demonstration

Functional Inspection

Functional Demonstration

Functional Inspection

Functional Inspection

Performance Inspection

Performance

Inspection

Feasibility

= Research revealed the application to be quite
possible

» Android Studio already includes OpenGL
libraries

= Google and various websites have tutorials
on Android and OpenGL programming
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Design

= Application uses three different “activities” as
displays and GUIs

= Early OV-1diagrams were main inspiration
for GUI design

= Functionality was altered to simplify
application

3D MODEL DISPLAYED,
HERE
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CouplingConfigurator

Select Coupling

Item 1
Sub ftem 1

(®) inches () Millimeters

DISPLAY IN 3D

SAVE CONFIG

4 [_j Display Coupling in Exploded View

Design (MainActivity)

Initializes singleton class called cType of
CouplingType
Sets the positions to use and type of coupling

Sets the coupling midsection color and
rotation for top cap

Starts the ConfigActivity class




Design (MainActivity)

Design (CouplingType)

Singleton class used to store data
Data is shared between classes and activities
Stores coupling type, measurements, colors

References positions of coupling model to
draw

Uses getter and setter functions to store and
retrieve data

ArrayList variables have addition functions
Has a function to return current instance
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Design (CouplingType

1or () T
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Design (ConfigActivity)

= GUI to retrieve user input and set coupling
parameters

= Uses spinners, radio buttons, buttons, and a
check box

= Holds many local variables for configuration
of display

Design (ConfigActivity)
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Design (ConfigActivity)

nglish, L

tion]; i++) |
I [11)):
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Design (ConfigActivity)
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Design (CouplingDisplay)

Third and final display activity

Initializes a GLSurfaceView and Renderer
class

GLSurfaceView acts as a “listener” for screen
contact and display

Render class performs heavy duty work

Design (CouplingDisplay)

c class CouplingDisplay extends Activity
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if (supportsEsz?)

Design (CouplingDisplay)

Design (CouplingGLSurfaceView)

= Class responsible for receiving touch
commands

= Determines rotation factors and zoom factors

= Passes these values to the renderer class
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Design (CouplingGLSurfaceView)

example.allen.c gurator;

[context) ;
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Design (CouplingGLSurfaceView)

istance;

fingerDistance;

onTouchEvent (EVERE) ;
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Design (CouplingRenderer)

= Class that uses OpenGL ES 2.0 to display 3D
models

= Does all drawing of positions to screen

Design (CouplingRenderer)

lazs CouplingRenderer implements
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Design (CouplingRenderer)
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Design (CouplingRenderer)

(CouplingRenderer)
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Issues and Resolutions

Issue saving text files on Android 6.0
(Marshmallow) devices

Fixed by asking for user permission

Issue where models were not being displayed on
screen

Fixed by assigning color to the models
Needed a way to convert models into Java code

Wrote a separate program in VB.NET to perform
conversion (2 to 3 months extra efforts)

Issues and Resoultions

= |ssue designing 3D models in Sketchup
= Sketchup not the best modeling program

= Models had “tearing” (30 hours)
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Testing and Validation

= Testing performed on virtual android device
running 6.0 and Samsung Galaxy S5 running

bolyty
= All project requirements were met when
testing

Conclusion

Project was very tough and labor intensive
Learned to better time management
Learned how to program in Android
Learned 3D Modeling and 3D display

Would do this project over again with a
partner to even the workload
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Questions?
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