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░ ABSTRACT- From last decades, there has been more research on mobile phone network data. Usually, mobile phone user 

mobility can be track from GIS of device or online social media information with up gradation of location enabled services. Tracking 

using GIS system is much costlier, time consuming and requires more man power while social media used by smart phones and 

location enabled devices can easily track the location and time, which can be further utilized by researcher in spatiotemporal domain 

along with other application related attribute or information. User mobility pattern and prediction are recent interesting area in data 

and pattern mining. There are many applications for trajectory data modelling such as transportation, tourist place recommendation, 

land use application, spread of diseases tracking etc. As information in social media data is not dense and difficult to analysis, this 

article proposes group methodology of user textual data with respect to location and time of user post. In this, user clustering and 

moving pattern design are made alternatively with each other so that efficiency of method will increases in each stage of method. 

User clustering is based on Hidden Markov Models (HMMs) which uses definite number of unrecognizable latent states where each 

record keep up a correspondence to each latent state which has a probabilistic distribution that governs the generation of records as 

well as text augmentation for proper distribution of textual data with respect to location and time, which is also used to reduce text 

complexity and not dense data [2]. This method is used to increase prediction accuracy of trajectory moving data. 
 

General Terms: Spatiotemporal data mining. 

Keywords: Mobility pattern, Trajectory moving data, Hidden Markov Models. 

 

 

 

░ 1. INTRODUCTION   
Now a days, tremendous amount of spatio-temporal 

information are collected, logically gathered, studied and 

processed in multiple domain such as neurological domain, 

transport service, agriculture domain, health care, 

environmental science, crime investigation department and 

online social network. Spatio-temporal data is different with 

compare to traditional relational data for which developer and 

researcher developed many methods and techniques from many 

years. Traditional relational data contains information related to 

particular application while spatio-temporal data contains 

information related to location in the form of latitude and 

longitude and time along with other normal information. The 

existence of this additional information brings lot of challenges 

while processing it. Spatio-temporal mining techniques have 

been studied from many years in data mining domain. In this 

article, we have used this technology to analyse trajectory data 

such as human mobility, animal migration and many more. 

Trajectory information is a data from moving bodies in terms of 

location and time for examples animals or birds are moving 

from one location to other over time for searching food and to 

survive better. Another example is taxi transportation 

application where they use sensors to trace the route of taxi. 

Usually, information is gathered by using sensors or GIS 

system periodically from moving bodies about the location over 

time [1]. Figure 1 shows trajectories of human mobility. 

 

 
Figure 1: Trajectories of human mobility 

 

There are several recent technologies on Human mobility with 

a help of social media data in data mining domain for example 

location prediction, travelling services, urban planning and 

activity recommendation [2]. GPS information has been used 

for tracking data about human mobility in many earlier research 
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technologies while social media enhances these technologies in 

recent decades. Social media used by smart phones and location 

enabled devices can easily track the location and time of which 

can be further utilized by researcher in spatiotemporal domain 

along with other application related attribute or information. 

There are two benefits of using online social data. First one is it 

uses location in terms of latitude and longitude, timestamp 

along with textual data so one can track who is doing what 

activity at what time. Another benefit is this data is available in 

huge amount in terms of size and volume which will cover large 

information in less cost as compare to cost and time required 

collecting tracking data by volunteers. Such social information 

can be easily collected from social media application 

programming interfaces but it quite complicated to compose 

high-resolution mobility logs from such data because it has 

more sparse data [3]. Also only a low percentage of online 

social network documents are actually geo-tagged, in fact, only 

1.6 percent of Twitter users actually have the automatic geo-

tagging functionality turned on [4]. There are several challenges 

of modelling human mobility with spatiotemporal social media 

data [2]: 
 

(a) In this application domain, three type of information such 

as text, location and timestamp are combined. All are 

having dissimilar syntax, representation and relation with 

each other so it very difficult to combine them and use 

efficiently in application. 

(b) As data is not dense and complex, creating reliable 

application models is difficult [2]. As very less user post 

their activity at every seen place so it is difficult to train 

application model for each user. If we train the model for 

combination of multiple user information so there is 

possibility of data inconsistency as different people show 

different mobility pattern. 

(c) As social media message are not so lengthy so it is difficult 

to take out some knowledge pattern from them. 
 

In this article, social medial information having location of user 

and timestamp are used in many applications most importantly 

is to predict next place a user can visit using his text data with 

spatiotemporal information [6]. Another example is to track 

mobility prediction of worker and other equipment on 

construction site area to avoid accidental death or other tragedy 

[5]. This application gather GPS information of worker and 

other equipment’s along with materials required on construction 

site and reconstructs workers trajectories using data mining 

techniques which further pre-processed and cleaned to 

semantically enhance the information for this application of 

safety management [5].  
 

Social media information includes location, time and textual 

data which are used to find users mobility modelling. This 

method uses grouping of similar moving bodies for mobility 

modelling which basically use HMM model in which user 

grouping and mobility modeling both mutually enhance each 

other [2], to reduce data inconsistency and to reduce the data 

which is not dense. In addition to this, text augmentation is also 

used to get efficient latent states. 

░ 2. RELATED WORK 
The present research on modeling of trajectory moving data can 

be classified into pattern based, law based and model based [2]. 

Pattern based method is used to find out trajectory moving 

prediction information such as T- pattern to find out area or 

region of interest which is appearing many times in given 

pattern [7]. There are other methods for pattern mining like 

flock mining [8], swarm mining [9] and gathering patterns from 

trajectory data [10] along with periodic mobility pattern mining 

[2]. Also, so many techniques are available for moving pattern 

mining from semantic trajectory data [11]. In this article, some 

different consideration is taken than earlier methods like they 

are using unstructured textual data, also for getting group of 

users mobility pattern they are using efficient techniques using 

spatial and temporal data mining. Law based methods uses 

physical laws to predict human mobility [2]. Another type is 

model based method predicted from trajectory movement data 

[2], in which some fixed location spots is taken where user is 

going usually at fixed timeslot to find out human mobility as a 

mixture of Gaussians. This technique is get enhanced when 

consider social media information. Other technique uses hybrid 

mobility model that uses heterogeneous mobility data for better 

location prediction [12]. In this article it uses latent states which 

show human movement as well as sequential transition among 

them [2]. Similar research work to this technique uses HMM- 

based methods in which it proposes the probabilistic latent 

semantic model, which essentially uses HMM to extract latent 

semantic locations from cell tower and Bluetooth data [13]. 

Some techniques use geo-enabled social media as advanced 

method. In this article they use GMove method which also 

depends on HMM method, but it differs as it uses textual data, 

location data and timestamp to predict latent states, as well as 

they use group of users for mobility pattern prediction [2]. 
 

Social media mining study in mobility mining is divided on the 

basis of its use such as event detection, land-property 

utilization, mobility pattern and prediction etc. [3]. Social media 

information usually taken from Twitter and Flickr gives time, 

location and textual information which is use in many more 

methods and applications now a days. 
 

For human mobility pattern using model-based method, many 

research algorithms are used like EM- algorithm, Latent 

Dirichlet Allocation (LDA) [14], Bayesian networks [16] or 

Origin Destination (OD) matrices [17]. A density-based 

clustering for trajectories such as OPTICS algorithm is used to 

find mobility patterns using spatio-temporal data and textual 

data and KullbackLeibler (KL) divergence is used as the 

similarity measurement to mine the evolution of these patterns 

through time [15]. Fuzzy C-Means (FCM) clustering algorithm 

is also used on social media like Twitter data for finding 

mobility pattern in spherical-shape clusters while GK algorithm 

is used for generating clusters with different geometrical shapes 

[18]. This both algorithms use only spatial and temporal 

information. For location prediction, location and time feature 

is used in ad hoc DBSCAN, Markov model [19], in contrast, 

Fuzzy Modelling for Human Dynamics [2] uses a technique 

which consider text feature also. Markov method consider real 

time observation, in contrast, Fuzzy Modelling uses 

https://www.ijeer.forexjournal.co.in/
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combination of offline observation to create clusters and 

moving pattern and online observation for prediction using this 

pattern in real time [2]. 

 

░ 3. PROPOSED SYSTEM  
Social media information includes location, time and textual 

data which are used to find users mobility modelling. This 

method uses grouping of similar moving bodies for mobility 

modelling which basically use HMM model in which user 

grouping and mobility modelling both mutually enhance each 

other [2], to reduce data inconsistency and to reduce the data 

which is not dense. In addition to this, text augmentation is also 

used to get efficient latent states [2]. 
 

Social media data contain a tuple which consist of user 

identification code, time recorded from message, location in 

terms of latitude and longitude and group of keywords taken 

from textual message. This article uses group of user’s 

trajectory records which are dense in nature for better 

understanding of user’s mobility pattern. But if we aggregate all 

users record to know the mobility pattern then there is 

possibility of data inconsistency as different people show 

different mobility pattern. So, the best solution is to use the 

grouping of people having similar behaviour activity for 

example consider the tourist visiting to Diu place are usually 

visited to Daman place in Gujarat state of India. Another 

example is people usually go to restaurant after watching movie 

in theatre. Hence one can define this problem by considering 

human record information taken from social media message and 

a lot of users profile, make a cluster of similar behaviour activity 

people and then for each cluster find out the latent states i.e. 

distinct activity people are doing and transition among this 

states by users. 

 

 
Figure 2: Architecture of System 

 

Figure 2 shows architecture of grouping concept of spatial-

temporal social messages to find mobility pattern. In this 

architecture, trajectory input data is taken from social media 

messages which include textual, location and timestamp 

information. Initially text distribution is done on the basis of 

relation between location and time period of users. Then using 

this information, grouping technique of online user is done 

along with training of HMM model alternatively to obtain 

moving prediction and pattern analysis. In textual data 

distribution, it is necessary to find number of time the keyword 

is appear in text with respect to location in terms of latitude and 

longitude and time period. After this, semantic relations 

between words are calculated in each spatiotemporal 

distribution to get proper grouping of users. 
 

░ 4. STAGES OF MODEL 
Proposed system uses grouping of similar moving bodies for 

mobility modelling which basically use HMM model in which 

user grouping and mobility modeling both mutually enhance 

each other [2], to reduce data inconsistency and to reduce the 

data which is not dense. GMove is based on the Hidden Markov 

Model (HMM), an effective statistical model for sequential data 

[2]. HMM uses definite number of unrecognizable latent states 

where each record keep up a correspondence to each latent state 

which has a probabilistic distribution that governs the 

generation of records also with this, the latent state sequence 

should follows the Markov process i.e. a current state only 

depends on the previous state [2]. This model is based on 

incremental concept where grouping of people and mobility 

modelling is done in alternate way to each other. Because of this 

strategy, in later stages of this model it increments the accuracy 

also. Other stage of this method is text augmenter in which it is 

difficult to find excellent latent states because textual messages 

are small in length and includes much text impurity [2]. To 

avoid this problem, this method find group of textual words 

depending on relation between location and time period of users 

which ultimately used to find knowledge from user message. 

From this information one can perform weighted distribution 

process of textual data which is used to reduce rare availability 

of textual data of user and to reduce text impurity. Consider a 

message, Fun night! at diu beach in Gujarat. This message 

contain four keywords with supposed weight i.e. night (23), 

diu(45), Gujarat(53), beach (20). The relationship of these 

words are to be calculated with reference to location and time-

stamp, making it more semantically meaningful to form latent 

states. This is used to reduce rare availability of textual data of 

user and to reduce text impurity. 
 

░ 5. CONCLUSION 
In this article, we studied many research technology used on 

human trajectory moving data using social media messages. To 

obtain efficient mobility pattern method, one is using grouping 

method of similar behavior pattern from user message and does 

mining and prediction about moving behavior of user. This 

method uses three information from messages that are text, 

location in terms of latitude and longitude as well as time period 

of message when it actually posts on social media. It performs 

users grouping and moving pattern modelling alternatively with 

each other to enhance the result. Also this method find group of 

textual words depending on relation between location and time 

period of users which ultimately used to find knowledge from 

user message. This technique has many applications such as 

location prediction using social media messages, tourist place 

of interest and next place prediction, animal or bird movement 

modelling and prediction etc. Thus grouping of social data 

using spatiotemporal data technique will improve mobility 

pattern behavior and prediction. 
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