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Abstract 
There are many  type of Dictionary Mobile Application (App) 

that Considered one of the most popular Using  App on smart 

device nowadays, but they various in ability of give the user 

more option in the use of the App, and this might be a lack for 

some dictionary app.   

This project (Pic-D App) present a flexibility use to user by give 

them many choices for entering the word, That actually not all 

dictionary App have it, the idea is to enable user to translate 

the word within picture as well as typing it, and this idea 

accomplished by using Objective-C environment, and the result 

is a Pic-D App . 
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Chapter-One- 

General introduction 

 

 

1.1 Introduction  

Mobile application Also called and most commonly  referred to as an  

(mobile apps),it is a term used to describe Internet applications thatrun on 

smart phones and other mobile devices.Mobile App usually help users by 

connecting them to  Internet services more commonly accessed on desktop  

or notebook computers, or help them by making it easier to use the Internet 

on their portable devices. A mobile app may be a mobile Web site 

bookmarking utility, a mobile-based instant messaging client, Gmail for 

mobile, and many other applications.Mobile apps are designed with 

consideration for the demands and constraints of the devices  and also to 

take advantage of any specialized capabilities they have. A gaming app, for 

example, might take advantage of the iPhone's accelerometer.  

Apps are usually available through application distribution platform, which 

began appearing in 2008 and are typically operated by the owner of the 

mobile operating system,  such as the Apple App Store, Google Play, 

Windows Phone Store,  and BlackBerry App World, Some apps are free and 

other arenot[Nes2009]. 

The resources for finding word meanings, parts of speech, word origins, and 

even synonyms and antonyms is called'dictionary',it's a reference work 

containing an alphabetical list of words in one language with their 

translations in another language. Although the first recorded dictionaries 

date back to Sumerian times (these were bilingual dictionaries),the  uses  and 

the need for dictionaries has been  expanded  day after day and  began to 

develop  from bilingual dictionaries to dictionaries in multiple languages 
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Evolved from being for long time written dictionary to electronic 

dictionaries of various kinds and know day's most types of dictionary are 

available in electronic form such as Dedicated handheld device, CD-ROMs 

and DVD-ROMs A function built into an E-reader, As free or paid-for 

online products and Apps on smartphones and tablet computers or computer 

software as products . 

As it known smart phone is a mobile phone with an advanced operating 

system, And Dictionaries of all types are available as apps for smartphones 

and for tablet computers such as Apple's iPad, Android mobile market, the 

BlackBerry PlayBook, such as Dictionary.com,  Android dictionary app and 

wordbook for iphone and it especially needed by the translators and 

language learners and also by  regular users, some of dictionary app  are free 

and some are not as all other app in any mobile device[Llc2010]. 

Despite the progress in dictionaries and multiple translation App that 

available on various smart phones  the user  still needs to type the words or 

text that needs to be translated, as well as in some applications must provide 

a connection to the Internet to get the translation required, all this costs  

users time and effort, this could be  considered as problem in most electronic 

dictionaries. 

 

 

1.2 Aim of the project  

Dictionary plays a great role to spread education and different cultures. This 

work aim to design and implement a dictionary based on mobile application 

instead of write a word, the user capture the image of word and this image 

will be analyzed using OCR then the meaning of the word will be shown to 

the user. 
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1.3 Project Layout  

 Chapter-two- will present theoretical background for the project. 

 Chapter-three- will present the design and implementation of the 

project idea. 

 Chapter-four- will present the conclusion and suggestion for future 

work. 
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CHAPTER -TWO- 

BACKGROUND THEORIES 

 

2.1 INTRODUCTION 

A mobile application (mobile App) is a computer program designed to 

run on smartphones, tablet  computer's  and other mobile devices. One of 

the most have mobile application is the dictionary App. Dictionaries of all 

types are available as apps for smartphones and for tablet computers such 

as Apple's I Pad, the BlackBerry Playbook and it especially needed by the  

translators and language learners and also by  regular users. 

 The main concern of this chapter is to introduce and discuss the aspect of 

dealing with the understanding of  the mobile app and dictionary and also 

dictionary on mobile app with the language used for this purpose 

[Dan2013]. 

2.2 Mobile application 

mobile app  is a software programs users can download and access  

directly using  phone or another mobile device.Apps are usually  

available through application distribution platforms, which began 

appearing in 2008 and are typically operated by the owner of the mobile  

operating system, such as the Apple App Store, Google Play, Windows 

Phone Store, and BlackBerry app World.  

well typically user need a smart phone, a tablet or another mobile device 

with internet  access, Not all apps work on all mobile devices, Once users 

buy a device, theyare committed  to using the operating system and the 

type of apps that go with it such as Android, Apple, Microsoft and 

BlackBerry mobile operating systems they all have app stores online 

where user can look for – and download and  install – apps. 

      

Also Some online retailers also offer  app stores ,users will have to use an 

app store that works with their device’s operating system. Some apps are 
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free, while others must be bought, Usually, they are downloaded from the 

platform to a target device, such as  an iPhone,  BlackBerry, Android 

phone or Windows Phone, but sometimes they can be downloaded  to 

laptops or desktop computers, it may need to set up an account, users may 

have  to provide a credit card number, especially if it going to download 

an app that isn’t free [McW2012].                                                                                                                                                          

 

2.3 DICTIONARY  

Most types of dictionary are available in electronic form ,An electronic 

dictionary is a dictionary whose data exists in digitalform and can be 

accessed through a number of different media ,Electronic dictionaries can 

be found in several forms [Llc2010] including: 

•Dedicated handheld device as: 

  Handheld electronic dictionaries, also known as "pocket electronic 

dictionaries" ,it's mine clamshell laptop computers ,such as A Sony   

handheld electronic dictionary . 

•A function built into an E-reader as: 

  an e-reader is an electronic device used to read books or other  published 

material such as KYBOOK READER (IOS) that have dictionary as a 

function built into. 

•CD-ROMs and DVD-ROMs: 

typically packaged with a printed dictionary ,to be installed on   the user’s 

own computer as free or paid-for online such "ALWAFEE". 

•As free or paid-for online products: 

 There are many type of online dictionary such as 

"TheFreeDictionary.com" and " Dictionary.com". 

•Apps on smartphones and tablet computers or computer software as 

products: and it's the  main discuss trend in this chapter. A smart phone 

is a mobile phone with an advanced operating system, And Dictionaries 

of all types are available as apps for smartphones and for tablet computers 

such as Apple's iPad, Android mobile market, the BlackBerry Playbook, 
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such as "Dictionary.com", android dictionary app and wordbook for 

iPhone some of dictionary app are free and some are not[Nes2009]. 

 

2.4 Optical character recognition(OCR) 

OCR is the Technology that allows you to convert different types of 

documents, such as scanned paper documents, images captured or PDF 

files by a digital camera into editable and searchable data is called Optical 

Character Recognition (OCR)[Lov2013]. 

OCR is the electronic alteration of scanned images. These image scan 

contain handwritten, typewritten or printed text that is conversed into 

machine-encoded text once they become OCR’d. it's a field of research in 

pattern recognition, artificial intelligence and computer vision. This is a 

common technique of digitizing printed texts so that they can be 

electronically searched, stored neatly, displayed on-line. 

Early versions needed to be trained with images of each character, and 

worked on one font at a time. Advanced systems that have a high degree 

of recognition accuracy for most fonts are now common. 

OCR engines have been developed into many kinds of object-oriented 

OCR applications, such as receipt OCR, invoice OCR, check OCR, legal 

billing document OCR[Sar2005,Mar2001]. 

the OCR system consist of 5 major stages:      

1.Pre-processing 

The raw data is subjected to a number of preliminary processing steps to 

make it usable in the descriptive stages of character analysis, 

Preprocessing aims to produce data that are easy for the OCR systems to 

operate accurately. 

2. Segmentation 

Segmentation is a process that determines the constituents of an image, 

The majority of OCR algorithms segment the words into isolated  

characters which are recognized Individually. 

3. Feature Extraction 
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In feature extraction stage each character is represented as a feature 

vector, which becomes its identity. The major goal of feature extraction is 

to extract a set of features, which maximizes the recognition rate with the 

least amount of elements. 

4. Classification 

The classification is the process of identifying each character and 

assigning to it the correct character class. 

5. Post-processing 

the incorporation of context and shape information in all the stages of 

OCR systems is necessary for meaningful improvements in recognition 

rates. 

2.5 Objective-C 

Objective-C is one of the novel programming language the following 

search present the details of this language: 

2.5.1 over view 

Objective-C is the native programming language for Apple’s iOS and 

OS X operating systems. It’s a compiled, general-purpose language 

capable of building everything from command line utilities to animated 

GUIs to domain-specific libraries. It also provides many tools for 

maintaining large, scalable framework as showing in figure (2-1). 
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 Figure (2-1): Types of programs written in Objective-C   

Like C++, Objective-C was designed to add object-oriented features to C, 

but the two languages accomplished this using fundamentally distinct 

philosophies. Objective-C is decidedly more dynamic, deferring most of 

its decisions to run-time rather than compile-time. This is reflected in 

many of the design patterns underlying iOS and OS X development. 

Objective-C is also known for its verbose naming conventions. The 

resulting code is so descriptive that it’s virtually impossible to 

misunderstand or misuse it. For example, the following snippet as in 

Figure(2-2)  shows a C++ method call with its Objective-C equivalent 

             Figure (2-2):  method call in C++ and objective-C 
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As it can be seen, Objective-C methods read more like a human language 

than a computer one. Once user get used to this, it becomes very easy to 

user's to orient themselves  in new projects and to work with third-party 

code. 

2.5.2 Frameworks 

As with most programming languages, Objective-C is a relatively simple 

syntax backed by an extensive standard library. There are a few different 

“standard libraries” out there, but Apple's Cocoa and Cocoa 

touchframeworks are by far the most popular. These define the API for 

building OS X and iOS apps, respectively. The table below highlights 

some of the key frameworks in Cocoa and Cocoa Touch. 

Framework Description 

Foundation  Defines core object-oriented data types like strings, 

arrays, dictionaries, etc.  

UIKit  Provides dozens of classes for creating and controlling 

the user interface on iOS devices. 

AppKit  Same as UIKit, but for OS X devices. 

CoreData  Provides a convenient API for managing object 

relationships, supporting undo/redo functionality, and 

interacting with persistent storage. 

MediaPlayer  Defines a high-level API for playing music, presenting 

videos, and accessing the user’s iTunes library. 

AVFoundation  Provides lower-level support for playing, recording, and 

integrating audio/video into custom applications. 

QuartzCore  Contains two sub-frameworks for manipulating images. 

The CoreAnimation framework let user animate UI 

components, and CoreImage provides image and video 

processing capabilities (e.g., filters). 

 

 

https://developer.apple.com/library/mac/documentation/Cocoa/Reference/Foundation/ObjC_classic/_index.html
https://developer.apple.com/library/ios/documentation/uikit/reference/UIKit_Framework/_index.html
https://developer.apple.com/library/mac/documentation/cocoa/reference/applicationkit/objc_classic/_index.html
https://developer.apple.com/library/mac/documentation/Cocoa/Reference/CoreData_ObjC/_index.html
https://developer.apple.com/library/ios/documentation/MediaPlayer/Reference/MediaPlayer_Framework/_index.html
https://developer.apple.com/library/mac/documentation/AVFoundation/Reference/AVFoundationFramework/_index.html
https://developer.apple.com/library/mac/documentation/graphicsimaging/reference/QuartzCoreRefCollection/_index.html
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Framework Description 

CoreGraphics  Provides low-level 2D drawing support. Handles path-

based drawing, transformations, image creation, etc. 

2.5.3 Xcode 

Xcode is Apple’s integrated development environment (IDE) for Mac, 

iPhone, and iPad app development. It includes not only a source code 

editor, but also an interface builder, a device simulator, a comprehensive 

testing and debugging suite, the frameworks discussed in the previous 

section, and everything else you need to make apps.While there are other 

ways to compile Objective-C code, Xcode is definitely the easiest.  

 

2.5.4 Creating an Application 

Xcode provides several templates for various types of iOS and OS X 

applications. All of them can be found by navigating to File > New > 

Project... or using the Cmd+Shift+N shortcut. This will open a dialog 

window asking to select a template : 

 

Figure (2-3) :  Creating a command line application 

For this search, it will be as the Command Line Tool template found 

under OS X > Application, highlighted in the above screenshot. This lets 

user strip away all of the elements specific to iOS/OS X and focus on 

Objective-C as a language. The creating a of new Command Line tool 

                   

 

https://developer.apple.com/library/ios/documentation/coregraphics/reference/coregraphics_framework/_index.html
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this opens another dialog asking  to configure the projectas showing in 

Figure (2-3). 

 

Figure (2-4) :Configuring a command line application 

User can use whatever he  like for 

the Productname and Organizationname fields.Which is the canonical 

private use identifier. For production applications, user will need to get a 

real company ID from Apple by registering as developer.Andhere  

utilizes several classes defined in the Foundation Framework, so be sure 

to select Foundation for the Type field. Finally, the Use Automatic 

Reference Counting checkbox should always be selected for new projects 

as showing in Figure(2-4). 

Clicking Next prompts user for a file path to store the project (save it 

anywhere you like), and user should now have a brand new Xcode project 

to play with. In the left-hand column of the Xcode IDE, user will find a 

file called main.m (along with some other files and folders) as showing in 

Figure(2-5). At the moment, this file contains the entirety of the user 

application. With Note that the .m extension is used for Objective-C 

source files. 

                              

                    Figure (2-5): main.m in the Project Navigator 
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To compile the project, click the Run button in the upper-left corner of 

the IDE or use the Cmd+R shortcut. This should display Hello, World 

In the Output Panellocated as showing in figure(2-6) : 

 
Figure (2-6): Xcode’s Output Panel 

2.5.4 The main() Function 

As with plain old C programs, the main() function serves as the root of an 

Objective-C application. Most of the built-in Xcode templates create a 

file called main.m that defines a default main() function. Selecting 

our main.m in Xcode’s Project Navigator panel should open the editor 

window  as showing in Figure (2-8) and display the following. 

#import<Foundation/Foundation.h> 

 

intmain(intargc,constchar*argv[]){ 

@autoreleasepool{ 

// insert code here... 

NSLog(@"Hello, World!"); 

} 

return0; 

 Figure (2-7) :  

default function defined by the creating file  main.m 

 

Inside of the @autoreleasepool block is where user can write code and  

experiment with the snippets from this tutorial. The above main()function 

simply calls the global NSLog() function defined by the Foundation 

Framework. This is Objective-C’s general-purpose tool for outputting 

messages to the console. Also note that Objective-C strings are always 

prefixed with an at (@) symbol. 

And then directly edit the above main.m to see how new language 

features work, but in the real world, user will probably never have to alter  
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the main() function provided by the template. For most applications, the 

       

only thing main() needs to do is pass control of the program to the 

“application delegate.” For example, the defaultmain() function for a Mac 

App project looks like as in Figure (2-8). Application delegates are, 

however, an integral part of OS X and iOS development. 

. 

      

 

#import<Cocoa/Cocoa.h> 

 

intmain(intargc,constchar*argv[]){ 

returnNSApplicationMain(argc,a 

 

Figure (2-8): the default main() function for the mac App project  
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Chapter-Three- 

System design and implementation 

 

 

3.1 introduction  

As shown in previous chapter the dictionary are very important for our daily 

life. This chapter presents the  design and implementation of the proposed 

English to Arabic dictionary. This dictionary is based on IOS mobile 

application. 

3.2 The proposed dictionary mobile application 

The proposed dictionary system works as a translator to the content of a 

picture. Therefor it will be call picture Dictionary (Pic-D) and it consists of 

the following stages: 

 Input: refer to the input word  to the App that need to be  translate. 

 View: refer to the App view that will be showing to the user. 

 OCR: refer to the process of dealing with digital image the (Tesseract 

)part. 

 Translate: refer to the process of getting the proper meaning of the 

word. 

 Database: refer to the storing  meaning of the word. 

 Output: refer to  the meaning of the input word. 
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     Figure(3-1): The block diagram shows the different stages of pic D App. 

 

 

View 

Image View 

Camera 

Input 

Photo 

Library 

Text 

Tesseract 

Text 

Translate 
DB 

Output 
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3.2.1 Input  

Since the project is dictionary  mobile application the input for it is a word 

that needed to be translate in to the desire language . 

 

3.2.2  View 

The Pic-D is an interactive mobile application, therefore, it contain user  

interactive  view by which the user can enter the word needed to be translate. 

Mainly input to the application is a digital photo for the specific word from 

'Image view' that also exist in the (user view) by either having the photo 

from photo library or from the  camera by taking photo to the word. Also, 

Pic-D accept typing the word to be translated as another input type. 

 

3.2.3 OCR (Tesseract) 

If the input is from (image view) it should be processed to extract the text 

from the digital photo of the word to be translate, and this process is done by 

the tesseract  phase. Tesseract apply OCR process on the photo to extract the 

text  from the digital photo and continuous the translating process .  

 

3.2.4 Translate 

The text as it shown in figure (3-1) is entered directly or by digital  photo 

after tesseract stage. In all way the result is a (text)the word needed to be 

translate that the system process it to get the proper meaning for it . 



Chapter-Three-                       Design and Implementation 
 

17 
 

 

3.2.5 Database  

This stage takes the word and use the dictionary Database Pic-D to get the 

meaning  of the word. The system process the text for translate action. This 

process search the database for proper meaning of the text in the target 

language. This database is built in  the mobile application information 

processing system and contain the words and it's translation in the desire 

target language . this DB is built by one of the Mozilla fire fox browser tools 

call 'my SQLite  management'. This tool enable user to create, change, 

update, or delete any type of  DB,  and saving that DB in file that added to   

any project that need DB and for various use. is a relational database 

management system contained in a C programming library. In contrast to 

many other database management systems, SQLite is not a client–server 

database engine. Rather, it is embedded into the end program. SQLite is 

ACID-compliant and implements most of the SQL standard, using a 

dynamically and weakly typed SQL syntax that does not guarantee the 

domain integrity. SQLite is a popular choice as embedded database software 

for local/client storage in application software such as web browsers. It is 

arguably the most widely deployed database engine, as it is used today by 

several widespread browsers, operating systems, and embedded systems, 

among others, SQLite has bindings to many programming languages. For 

readers unfamiliar with databases in general and SQLite in particular, diving 

right into creating an iOS application that uses SQLite may seem a little 

intimidating. Fortunately, Mac OS X is shipped with SQLite pre-installed, 

including an interactive environment for issuing SQL commands from 

within a Terminal window. This is both a useful way to learn about SQLite 
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and SQL, and also an invaluable tool for identifying problems with 

databases created by applications in the iOS simulator. 

 

3.2.6 Output 

After the searching process in the database is done  and by using specific 

query the proper needed word is selected as output for the enter  input word 

in the system. 

 

 

 

 

3.3 pic D flowchart & mobile application implementation: 

Here are an over view about the entire  system  work as flowchart  like it 

showing in the figure(3-2), the flowchart below explain the  process that 

created to build the dictionary mobile application and the choice in the input 

and what each choice will lead to after passing through several process to 

reach the desired goal. 
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       Figure (3-2): An over view of the entre mobile application system. 
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In this section  there is describe  of  the project implementation  with the 

picture and  explains for  all the work and the part of the project  with 

examples for each . 

 

3.3.1 User interface : 

This section explains the user interface of Pica-D. When the user first open 

Pic-D mobile App, the main page shown in figure (3-3). The main page 

include the user interface component and they are image view and tow text 

one for input and the other for output and buttons for loading image, saving 

image, convert to text, and meaning  as it's descript in figure (3-3). 

 

                                

        Figure (3-3) : shows the user interface  (main page) of the project . 
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3.3.2 text field: 

The first text for writing if the user chose to inter the word that need to 

translate by writing or display the output of OCR process as it showing in 

figure (3-4) and the second is for showing the output of the translation 

process(the meaning) despise if the word come from writing text or from 

photo . 

                                

          Figure(3-4) : show the first text field in the user interface after the  

                   User choice to write the word that needed to translate 

 

3.3.3 buttons: 

Load image button : 

By pressing  on this button  it will open new option an (action sheet) with a 

number of choices of either selecting and loading the image that containing 

the word that the user needed to translate from the photo library or capture 

the image  by camera or the choice to cancel this option as it shown in the 

Figure(3-5). 
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       Figure (3-5) : represent  the options  of action sheet after pressing on  

                                         The load image button  

 

 

 

If the user chose camera that will activate the phone camera from the action 

sheet option to capture any photo that contain the desire word or when 

chosen photo library option  this will open through the application the phone 

photo library and enable the user to choice any picture that have a word 

desired to translate as in Figure(3-6). 
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  Figure (3-6) : describe opening the phone photo when chosen photo 

                              library from the action sheet Option . 

 

 

 

 

-Note that when the user open the photo library a number of saved image are 

display with the ability for user to select any image as shown in figure (3-7), 

and then this image would be displayed in the image view to apply the 

tesseract process and convert it to readable text.  
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                   Figure (3-7) : shows the saving image  photo library  

 

 

Save image button : 

This button will give the user the ability to save the image to the phone  

photo library that capture by the camera  when  chosen the option camera in 

case the user wanted to translate a photo that have been capture before 

without having to capture it again instead the user press on load image and 

load the photo he wanted from the photo library . 
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Convert to text button : 

after the user chose a photo from the photo library or capture it by the option 

camera in either way it will be displayed in the image view as  shown in 

figure(3-8) which enable the other part of the translating process to proceed 

by bringing the photo and enable these process to reach it and execute and 

complete the translating process. 

One of these process is OCR when pressing on convert to text button this 

will execute the process of taking image from the image view  and by 

passing through a sequence of steps and by using tesseract library  it convert 

the content of it to readable text and display it in the first text field in the 

user interface to continue with the translating process . 

                         

Figure (3-8) : represent the  image in the image view after Selecting  

Image. 
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like it shown in the figure (3-9) the OCR process after selecting image that 

have the word 'book'  and convert that to a text word  by pressing on the 

convert to text button. 

                                

Figure (3-9) : describe convert to text button that convert image to  

                                           readable  text. 

 

 

Meaning button : 

this button  will take the word needed to translate that displayed in the text 

field  either it was written by the user or converted by the convert to text 

button process and then  search for the  proper meaning for it in a database, 

this DB is built busing of the Firefox tools and by add on option adding an 

extension call SQLite management as shown in figure(3-10) and then save 

the built DB in the application package information as a DB folder and by 
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proper query execute when pressing on the meaning button the searched 

word are selected and finally display the selection  in the output text of the 

user interface .  

 

Figure(3-10) : the SQLite management after adding it to the Firefox 

                     browser tools and building the DB of meaning .   
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Example on using the dictionary mobile application: 

-The first examples it shown in figure (3-11) represent the example of 

writing the word by the user in the text field as it explain in section 3.2 and 

directly pressing on the  meaning button without having to pass through 

OCR process and then display the proper meaning in the output text field.  

                       

Figure (3-11) : showing when user write the word and pressing on  

                                         meaning  button. 

 

-The second example represent  selecting photo from the photo library  or 

capture by  camera and convert it to text by the convert to text button and 

translate it by pressing the button meaning to get the final result of 

translating process as it shown in figure (3-12). 
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          Figure (3-12): describe the translation of word typed on photo  . 
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Chapter -four- 

Conclusion And Future work 

 

4.1 Introduction  

As shown in previous chapters, this project implement a dictionary mobile 

application call Pic-D, it contains user interface and a set of options to serve 

the user desire in the way to translate . This chapter present the conclusion 

and suggestion for future work. 

 

4.2Conclusions  

1- Objective-C language  is a very efficient language  to implement 

mobile application. 

2- Mobile application distribution requires having a count on cloud sites. 

3- Dictionary application is one of the most important application in our 

daily life and there are different types of dictionaries and mobile 

application dictionaries. 

4- Objective-C language which is a variant of C language, have all the 

required tools to implement the most complicated mobile application. 

5- Tesseract is an efficient library for optical character recognition 

(OCR). Tesseract can recognize rotated scaled words with different 

fonts. 

6- Tesseractis not efficient when the words are hand written. 
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7- Mozilla fire fox browser includes my SQLite as a tool for 

implementing  database. This tool is very efficient when it is used in 

Pic-C application.  Also, it is an easy tool to build the DB. 

 

4.3 Suggestion for Future work 

Pic C mobile application can be improved in different sides: 

1- Improving  the database management system to improve the retrieval 

process of words dictionary meanings. 

2- Improving  the  OCR to accept hand written words. 

3- Improvingthe system to translate different source and destination 

languages.   

4- Improving the system to be implemented in hardware. 

5- Improving the pic D to translate text instead of translates only a word. 
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