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Abstract— Recently, there is huge growth in the use of mobile 

devices. As apps are comes from various vendors may have 

similar functionality. Therefore, user may confused that 

which app is better to use for time efficiently manner. Hence, 

App classification works better for classification app 

according to their functionality. Mobile devices have limited 

contextual information such as, app name and its label which 

is not sufficient for identifying proper functionality of 

particular app. Different methods are used to classify app that 

uses sparse and short information. Here an app classification 

system, to make easy to understand user’s preferences. This 

system trying to extract more information about app by 

exploring resources like, web search engines like snippet as 

well as from app labels. This system may works on three 

levels known as, dealing with related collection of an app, 

second is to manage this collected information, and third are 

form categories of this information for making decision of 

whether to use particular app or not. As a part of our 

contribution we recommend app list to user end based on his 

profile. Therefore, in this paper mainly carried out app 

classification as well as app recommendation. 

Key words: Mobile app classification, Web knowledge, 

information contexts, smart phone apps 

I. INTRODUCTION 

In the current scenario classification of the apps present is not 

that effective. The reason behind this, information available 

from the app directly is very limited and also ambiguous. 

Though in the app store the apps are associated with the 

preferred fined tags or Meta information about them and this 

information are used for recognizing their latent semantic 

meanings. However, this data is difficult to obtain from the 

third party services as here are multiple app delivering 

channels and it is not able in identifying the source. Also the 

tags do many times provide the actual latent semantic 

meaning of the app, like in the app store of Nokia the app 

called safe 360 is placed in the category of business which 

too general. Then again the security of the devices becomes 

an important issue as it is possible that the apps coming from 

the third party vendors are malicious. Previously, a general 

framework is constructed for classifying app those required 

for short and. sparse text [6]. A. Z. Broder et al. proposed 

Query classification for app information retrieval. The 

proposed methodology uses search results as a source of 

external knowledge to locate the issues in short queries. It has 

insufficient information with them [13]. Therefore, propose 

to break the relevant real-world contexts of mobile Apps for 

improving the performance of classification of app. As a part 

of contribution all of the above techniques we also consider 

the app recommendation as part system which suggest app 

names to the end user as per their profiles present in the 

system which are created by them through the web based part 

of the system. i.e. after the name of the app is provided the 

system will extract the web based features (both explicit and 

implicit) of the app (phase 1), its contextual features (both 

explicit and implicit) (phase 2), the other details / comments 

are requested by the app (phase 3), and finally classification 

of the apps will be done and they will be recommended to end 

user as per their profiles.  

II. LITERATURE REVIEW 

H. Zhu, Enhong Cn, et al[1], validates proposed approach of 

enriching towards contextual information by extracting 443 

mobile users’ device logs. State of art is preferred for web 

knowledge of averaging on short text classification is an 

effective strategy that is useful to us for enriching towards 

mobile App information. 

M. Kahng, S. Lee, and S.-G. Lee [2], discussed a 

method for context-aware recommendation and ranking 

features for number of contextual effects. To integrate these 

many features Rank container framework is used. This paper 

adopt ranking framework called as learning to rank. It 

integrates the features that reflect various contextual effects. 

Liu, Y. Ge, Z. Li, E. Chen, et al[3], represented a 

combine behavior matching using BP-Growth algorithm. 

This system systematic evaluates the several algorithms to 

obtain the behavior pattern mining in a real time mobile 

computing environment. This paper introduces GCPM 

algorithm. 

Robert Malouf,[4],describes the comparisons of 

different algorithm by evaluating the parameters of 

Conditional maximum entropy (ME) model. In this paper, 

ME model uses machine learning technique. It recommend 

more comparative results as compare to the concurrence rate 

as well as accuracy of various algorithms on a large range of 

issues. 

K. Nigam, John,A. McCallum [5], uses maximum 

entropy for text classification. For the estimation of 

conditional class distribution it is used. Overfitting is 

reduced. Also maximum entropy is used with a Gaussian 

prior to improve performance. 

X.-H. Phan, L.-M. Nguyen, and S. Horiguchi [6], 

discussed about the general framework to structured 

classifiers. These are used for short and sparse text 

classification. It extracts   hidden topics of Web data from 

huge text & from internet. . M. Sahami and T. D. Heilman 

[7], describes kernel function in a large-scale system. Kernel 

function recommends related queries for browsing users. 

Semantic similarity between pairs of short text snippets is 

measured by kernel function. 

Dou Shen, Jian-Tao Sun, Qiang Yang, Zheng Chen 

[8], suggests solution for evaluating a ranked list of target 

categories. an intermediate taxonomy is used to train 

classifiers bridging the queries and target categories.  

K. Yu, B. Zhang, H. Zhu, H. Cao, and J. Tian [9], 

proposed a sequence-based semi-supervised approach. This 
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approach is used to model the personalized context for mobile 

users. This paper model in the form of Probable distributions 

and shuffling of raw context data (BHMM) modeling is used.  

In this categories are distributed to the measure 

relevance. H. Zhu, H. Cao, E. Chen, H. Xiong, and J. Tian 

[10], spreads the extra information from web knowledge for 

the mobile app recommendation. MaxEnt model result into 

two baselines i.e. WVAC & HTAC. This shows the 

integration of multiple Web knowledge based textual features 

and basic app name.  

H. Zhu, H. Cao, H. Xiong, E. Chen, and J. Tian 

[11]suggests crowd wisdom based approach for extracting 

personal context-aware preferences from the logs of mobile 

users. Logs of user represent their preferences of app usage. 

H. Zhu et al [12] incorporate context information 

into the problem of user query. CRF model classification is 

mainconcern in this paper. The CRF model does not consider 

multiple languages. To create the query context basic 

sequencial-chain CRF is used. CRF model is applied on a 

commercial search engine log to extract the real data set. 

Z. Brodr et al. [13], proposed Query classification 

for information retrieval. The proposed methodology uses 

search results as a source of external knowledge to address 

the problem of short queries which contains the inadequate 

information data with them. This system produces a query 

classifier directly for the target taxonomy. 

T. Bao, H. Cao, E. Chen, J. Tian, and H. Xiong [14] 

suggest unsupervised approach. Using this approach 

personalized contexts of mobile users are modeled. Two 

mobile contexts modeling are used 1) MU and 2) LDA. This 

model considered each document is generated by a prior 

distribution of topics instead of a single topic improves the 

effectiveness of mobile context modeling. 

III. PROBLEM STATEMENT 

For having the proper usage analysis of the mobile apps, it is 

required to have a proper classification of these apps. Also 

with the large number of apps coming into the market from 

the third party vendors, increases the chances of the apps to 

be malicious app. Having a simplified system that can 

differentiate between the benign and malicious apps can be 

helpful for the user to protect their devices from the malicious 

app. So an approach is being proposed to effectively and 

efficiently classify the mobile apps based on extraction of 

implicit and explicit real world features as well as web-based 

contextual information for training a multiclass mobile app 

classifier which enhances the current state-of-art 

methodologies. 

IV. SYSTEM ARCHITECTURE 

 
Fig. 1: System Architecture 

Above is the system architecture diagram of our 

proposed system. This system consist of three applications 

interacting with each other to get proper App suggestion. First 

application is running on server that responds to the user 

queries and analyzes the Apps web based features. Second 

application calculates the contextual features of App stored at 

volunteers. Third application is for end user using which he 

can deliver his preference and requirement and view the 

recommended app or app list 

Following modules describes our system flow: 

1) Registration: New user firstly enters his/her details into 

registration form that will be preserved into the database 

at admin side. 

2) Login: Registered user can get access to the system if 

his/her credentials are valid. 

3) Control Panel: After successfully login user can access 

system i.e. he/she comes to control panel. Following are 

some controls, using this user can precede for further 

system operations. 

4) Category List: In this module user get the list of app 

categories such as, business, entertainment, education, 

games etc. From this list user can select their required 

app. 

5) Search App: Using category list user can search their 

required apps and can download .apk for use them. 

6) Upload Logs: Here, user uploads their Smartphone app 

logs. These logs are saved into .CSV file format which 

having attributes like, App name, category, start time and 

end time etc. With this file system get the user app 

preferences so that system can recommend the apps for 

user as per their interest. 

7) Recommendation: Recommendation is nothing but the 

suggestion from system as per the user interest. In this 

module user will get the recommendation as per his/her 

age, gender (male/female) and qualification. 

8) Location Recommendation: On this module, system 

recommends location wise app list to the end user. For 

location wise app recommendation system uses GPS co-

ordinates (latitude and longitude) of user’s Smartphone, 

so that location wise apps such as, Ola, Uber etc. can be 

recommend to user.  

9) App by Usage: User uploaded log contains starts time 

and end time of app usage. Using this logs our system 
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can recommend apps as per user usage such whatsapp 

messanger,hike messanger,Ola cabs etc. 

V. ALGORITHM 

A. Algorithm : 1.Porter Stemmer Algorithm: 

Steps: 

1) Gets rid of plurals and -ed or -ing suffixes. 

2) Turns terminal y to i when there is another vowel in the 

stem. 

3) Maps double suffixes to single ones.-ization, -ational, 

etc. 

4) Deals with suffixes, -full, -ness etc. 

5) Takes off -ant, -ence, etc. 

6) Removes a final -e. 

B. Edge Clustering Based On K-Means Algorithm: 

Input:k-Number of community,  

User-user Similarity Matrix, 

Category-category Similarity Matrix 

Output:Set of detected Communities(Communities of user 

with respect to application) 

Steps:  

1) Randomly k edges select 

2) Reassign each user to cluster (Community)to which the 

user is most similar(Maxsim) to category. 

3) Updates Centroids. 

4) Until no change. 

C. HM Square Clustering Algorithm: 

Input: E, an edge list ,K a large number of communities, 

user–user similarity matrix , Category-category similarity 

matrix  

Output: Overlapping Community 

Steps:  

1) Invoke Algorithm 2 to generate groups 

2) Calculate pairwisesimilarity for connected edge groups 

3) repeat  

4) Find the largest ps 

5) Merge Edge groups, update related weights  

6) until Edge Group is minimum. 

VI. MATHEMATICAL MODEL 

System= {ψ1, ψ2, ψ3, ψ4} 

 

ψ1 = Data collector app. This data is collected from sample 

population decided at start of designing of system. 

ψ2= Actual recommender application for end user 

that analyze user profile and recommend based on clusters 

ψ3= Web based handshaking interfaces or services. 

Handshake between Android and web based app information 

is necessary 

ψ3= Application for super user of the system. 

ψ1= {ψ1Ip, ψ1Op, ψ1Fn} Here ψ1Ip is Input, ψ1Op 

is Output and ψ1Fn is Function WHERE, 

ψ1Ip = {ψ1Ip1, ψ1Ip 2}  

ψ1Ip1 = Add information of user belongs to sample 

population 

ψ1Ip 2= Access Logs Details of selected sample user 

ψ1Fn = {ψ1Fn1, ψ1Fn2, ψ1Fn3, ψ1Fn4, ψ1Fn5} 

ψ1Fn1= Save personnel information 

ψ1Fn2= Get installed app details 

ψ1Fn3= Filter system required app 

ψ1Fn4= Get access logs details as per application 

ψ1Fn5= Add these logs details after analyzing them 

ψ1Op = {ψ1Op1} 

ψ1Op1= Get analytical results of added logs 

ψ4 = {ψ4Ip, ψ4Op, ψ4Fn} 

ψ4Ip = {ψ4Ip1, ψ4Ip2} 

ψ4Ip1= Manage / Generate apk file in case of any changes in 

respective apps  

ψ4Ip2 = Manage keyword list 

ψ4Fn = {ψ4Fn1, ψ4Fn2, ψ4Fn3, ψ4Fn4, ψ4Fn5, ψ4Fn6, 

ψ4Fn7} 

ψ4Fn1= Get App Permissions using API 

ψ4Fn2= Add app permission 

ψ4Fn3= Update keyword list 

ψ4Fn4 = Update app permission list 

ψ4Fn5= Manage app details 

ψ4Fn6 = Manage app category list 

ψ4Fn7 = Generate Clusters based on logs 

information and permission matches and reviews. 

ψ4Op = {ψ4Op1, ψ4Op2, ψ4Op3, ψ4Op4, ψ4Op5} 

ψ4Op1= Update App Permissions 

ψ4Op2= Update keyword list 

ψ4Op3= Update app permission list 

ψ4Op4 = Update app category list 

ψ4Op5 = Get Clusters of applications 

ψ3 = {ψ3Ip, ψ3Op, ψ3Fn} 

ψ3Ip = {ψ3Ip1, ψ3Ip2, ψ3Ip3, ψ3Ip4 } 

ψ3Ip1 = Application set 

ψ3Ip2 = Permission Set 

ψ3Ip3 = Categories set 

ψ3Ip4 = User request 

ψ3Op = {ψ3Op1, ψ3Op2} 

ψ3Op1= Classification of app and cluster formation 

ψ3Op2= Recommended App 

ψ3Fn = {ψ3Fn1, ψ3Fn2, ψ3Fn3, ψ3Fn4, ψ3Fn5, 

ψ3Fn6, ψ3Fn7} 

ψ3Fn1=Extract web based feature 

ψ3Fn2= Web based features preprocessing  

ψ3Fn3= Working on contextual feature 

ψ3Fn4 = Formation of clusters 

ψ3Fn5 = Get application category 

ψ3Fn6 = User request web service 

ψ3Fn7 = App recommendation list 

ψ2= {ψ2Ip, ψ2Op, ψ2Fn} 

ψ2Ip = {ψ2Ip1, ψ2Ip2, ψ2Ip3, ψ2Ip4} 

ψ2Ip1= Personnel Details 

ψ2Ip2= Trendy Apps requests 

ψ2Ip3= Current Apps requests 

ψ2Ip4= Personnel App recommendation based on profile 

2Fn = {ψ2Fn1, ψ2Fn2, ψ2Fn3} 

ψ2Fn1= Get app recommendation request 

ψ2Fn2= Get user profile based app details 

ψ2Fn3= Get Trendy app list by calculating and 

analyzing the request 

ψ2Op = {ψ2Op1, ψ2Op2, ψ2Op3} 

ψ2Op1 = List of current recommended application based on 

profile with category  

ψ2Op2 = List of trendy app. 

ψ2Op3 = List of personalized recommendation app 
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VII. EXPERIMENTAL RESULTS 

This system is divided in to 2 subsystems first one I the admin 

section and another one is user application. Admin section is 

designed using java. This web based system. Admin will 

update the app information to the database using this 

application. User application is designed using Android. 

Using this application user will get recommendation. Here 

used app usage tracker software this software is used to 

collect user app usage log. Web services are written at the 

server end. Android application is online application that 

communicates with server and notify user with his/her with 

recommended applications. 

A. Dataset: 

To classify app in various categories,create 2 level hierarchy 

of app category.  

Level 1 includes basic category whereas 2nd level 

include more specific category like: game is level 1 category 

whereas action game, arcade game and strategy games are 

sub categories. 

Context Log: These logs are captured using app 

usage tracker app. This application returns logs in CSV 

format. Information includes: App name, Access Date and 

time, Usage Span We have collected user logs from 40 users 

to create a dataset. Along with app access information user 

profile is collected.  

In experimental result evaluation are evaluate:  

1) Communities of user with respect to application. 

2) Precision and recall of classification  

3) Precision and recall for recommendations. 

Following table 1 represents the classification 

precision for level 1 i.e. for main category of Apps. 

Category Precision in % 

Business 85.71 

Multimedia 88.88 

Communication 88.23 

Finance 100 

Reference 80.95 

Games 84.61 

Medical 100 

Table 1: Classification precision for level 1 category. 

 
Fig. 1: Precision in Level 1 Classification 

In the following table subcategory list  

Category Sub Category 
Precision in 

% 

Business Business-Office Tools 92.85 

 Business file manager 100 

 Business-job apps 66.66 

 Business-blacklist 100 

   

Multimedia multimedia-video 100 

 multimedia-audio 71.42 

Communicati

on 

communication-

sms/messenger 
85.71 

 communication-call 100 

 communication-mail 100 

Finance Finance 100 

Reference Reference-utility 100 

 Reference-dictionary 100 

 Reference-news 66.66 

Games Games 100 

 Adventure games 100 

 Arcade game 100 

 Board games 100 

Medical medical-baby 100 

 medical health 100 

Table 2: classification precision for level 1 subcategory. 

 
Fig. 2: Precision for level 2 subcategory. 

In Above Fig.2 Graph is generated as per the 

readings of precision in level 1 subcategory-classification in 

table.2 

    Category Recall in % 

Business 80 

Multimedia 84.21 

Communication 78.94 

Finance 80 

Reference 73.91 

Games 78.57 

Medical 66.66 

Table 3: classification recall for level 1 category. 

 
Fig. 3: Recall in Level 1 Classification 
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Fig. 4: Recall for level 2 subcategory. 

 

 
Fig. 5: Precision, Recall and F-Score Calculation 

 
Fig. 6: Graph Precision in Location wise App-

Recommendation 

 
Fig. 7: Graph Recall in Location wise App-

Recommendation 

VIII. CONCLUSION 

Effective classification of the mobile apps is important as 

everyday there are number of similar kind of apps coming in 

the market. Several classification techniques are available for 

classifying the short and sparse data, which can be adapted 

for classifying the mobile apps. But the result obtained from 

these techniques does not give us the effective classification 

of the apps, as they take into consideration only single factor 

for classification i.e. web knowledge or contextual 

information. So an approach to effectively classify the mobile 

apps in which we will extract the information from multiple 

sources in order to improve classification so as to provide 

more effective result. 
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