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Introduction
Machine learning is becoming an important part of dai -
ly life, even if we are not aware of it. It is in the news al-
most daily and a major enabler for emerging applications 
such as self-driving cars, personal home assistants, voice 
recognition, and many other areas. This topic is becom -
ing more and more exciting as related technologies and 
applications evolve. Key factors that fuel the “boom” of 
machine learning are cheap, easy access to computation -
al power and the volume of data available. Gradually, the 
platform for computation and data processing is migrating 
from conventional computers to smartphones. Venturing 
into this exciting area by building an application that takes 
advantage of the new platforms and the cutting-edge 
technologies was the goal of this project.

Neural Networks
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lems and neural networks is one of the most intruiging and 
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a linear line. 

x1 + x2 > b

b, in this case, is the threshold that we have for determin -
ing the positioning of the line we have above. This alone 
is not very useful for us as it is very static. To make this 
statement even more useful, we can introduce weights to 
our x1 and x2.

w1x1 + w2 x2 > b

This equation is the fundamental of neural networks. The 
weights will allow us to rotate our line and make precise 
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Neural network models consist of neurons which can 
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demonstrating that we can have multiple inputs that feeds 
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input passes the binary, true-false test.

Figure above is a perfect example of a complex neural 
network. This network has multiple layers of neurons that 
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ing complex is the fact that second layer neurons are us -
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how complicated this can get as we add more layers and 
neurons.

Image Recognition
Humans are very good at recognizing objects, faces, and 
�V�[�O�L�Y���P�T�H�N�L���Y�L�S�H�[�L�K���Y�L�J�V�N�U�P�[�P�V�U�Z�����0�[���I�L�J�V�T�L�Z���H���]�L�Y�`���K�P�I-
cult challenge when we want computers to do the same 
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ers understand the objects that are on an image. It is even 
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mobile platform. 
First challenge is to make computer “see” an image. Com -
puters can work with strings of data. Most basic approach 
to image recognition starts with converting darkness of 
pixels to string values.
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used for my application. This model is called Inception . 
It can recognize details of an object on many levels. This 
makes Inception a very powerful model that can accurate -
ly predict a single object in an image.

Mobile Application
iOS was the platform of choice for this project. Only 0.3% 
of the Android users are on the latest API version that 
supports the technologies that are being used for this ap -
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that application can appeal to. Meanwhile, according to 
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iOS 11. This is the operating system version that has the 
necessary frameworks that are needed to run this applica -
tion without any errors or loss of functionality. Some of the 
frameworks include ARKit, Core ML, MapKit. 

Helping Visually Impaired
One of the main goals of this project was to implement 
VoiceOver functionality to the application. Apple has per -
fected their VoiceOver with their advanced haptic feed -
back engines and tremendous experience with visually 
impaired individuals over the years. Every single touch 
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are initiated to create 
ease of use for those 
with visual impairments. 
Gestures, such as 
swipe, are replaced with 
buttons that are more 
familiar for VoiceOver 
navigation. Upon start, 
VoiceOver will initiate an 
audio feedback to give
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prediction button. VoiceOver gives natural audio feedback 
until button is selected.
Main screen starts with 
prediction right away. 
Camera is initialized to 
help. Prediction can be 
seen in a text bar with 
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from 0 to 1. For visually 
impaired, application will 
start with auditory 
instructions.
These instructions point out that there is a text-bar and 
a dismiss button to the user. App will read out prediction 
once text-bar is selected. Text-bar can be reselected by 
using dismiss button and going back for new predictions.

Next Steps
Machine learning is a powerful tool and the image recog -
nition concept can be applied to many areas. Even though 
creating custom trained model was successful, this proj -
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enough research to discover how to convert TensorFlow 
model to Core ML model. In the future this should be the 
focus of development.

visually impaired individuals to navigate. This application 
allows natural navigation for VoiceOver, once it detects 
that it is enabled on the phone.

One of the challenges that existed for many years was 
taking this type of model and using it within mobile ap -
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frameworks for application development. It is now pos -
sible to use Core ML framework to use machine learning 
models like inception locally. This means that applications 
coded using Core ML framework does not rely on an 
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on the go.


