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Abstract— most passengers indicate that they want to 

instantly track the arrival time of the next buses and they are 

willing to contribute their location information on buses to 

help to establish a system to estimate the arrival time at 

various bus stops for the community. The system predicting 

bus arrival time with mobile phone based participatory 

sensing, trigger the data collection and transmission only 

when necessary. Here let the mobile phone instantly sense 

and report the nearby cell tower IDs. And an efficient and 

robust top-k cell tower set sequence matching method to 

classify the reported cell tower sequences and associate with 

different bus routes. Here is still has lacking for high 

dimensional data. To overcome these difficulties, the R-tree 

concept is going to implement in bus arrival time prediction 

system. It constructs the R-tree based structure which 

contains the information about bus location getting from the 

GPS or transmitter present in the bus.  For polygon data the 

common setup is to store only the MBR of the polygon 

along with a unique identifier in the tree. It first determines 

the in which MBR the required bus is. After that the arrival 

time of the bus are determined based on the historical 

knowledge and the real time traffic conditions. R-tree based 

bus arrival time prediction system is well effective than the 

existing system. Experimentation results shows that the 

proposed system has higher efficiency in terms of accuracy 

of prediction and time complexity rate of the system. 
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I. INTRODUCTION 

A. Introduction about Mobile Computing: 

Mobile computing is taking a computer and all necessary 

files and software out into the domain. interaction by which 

a computer is expected to be transported during normal 

usage. Mobile computing means mobile communication, it‟s 

hardware, and software. Mobile computing" describes the 

use of computing technology on the go, through devices 

such as smart phones, tablets, portable computers, and 

wearable computers and sensors.   

B. Overview: 

Mobile computing as a generic term  describing ability to 

use the technology to  wirelessly connect to and use 

centrally  located information and/or application  software 

through the application of tiny,  movable, and wireless 

computing and  communication devices. In mobile 

computing, a set of distributed computing systems or service 

provider servers partake, link, and harmonize through 

mobile communication protocols. Mobile computing is 

distributed computing that involves elements whose location 

changes in the course of computation. Elements may be 

software components - such as mobile agents see Agent-

Based Computing - data, hardware - such as palmtops and 

wireless phones -, or users. This being a very wide 

definition, the common primary problem is position and its 

supervision. The word mobile computing is very frequently 

used for wireless mobile computing - the use of portable 

devices capable of wireless networking. Wireless mobile 

computing faces additional constraints   induced by the 

characteristics of wireless communications and the demand 

for movability.  Mobile wireless computing allows access to 

data at any time and from any place towards the vision of 

ubiquitous (see Ubiquitous Computing) or pervasive 

computing.     

 Although mobile computing covers a variety of 

different hardware and software platforms as well as diverse 

applications, many common issues arise.  To deal with these 

problems, different architectures for constructing mobile 

software systems have been anticipated. 

II. SYSTEM ANALYSIS 

A. Existing System: 

The system forecasting bus arrival time with mobile phone 

built on participatory sensing, exhibit a novel bus arrival 

time prediction system built on crowd-participatory sensing. 

Here converse with bus passengers on acquiring the bus 

arrival time. Most passengers show that they want to 

instantly track the arrival time of the next buses and they are 

ready to contribute their location information on buses to aid 

to establish a system to calculate the arrival time at several 

bus stops for the community. This inspires us to design a 

crowd-participated service to bridge those who want to 

identify bus arrival time (querying users) to those who are 

on the bus and able to give out the instant bus route 

information (sharing users). To achieve this aim, here let the 

bus passengers themselves cooperatively detect the bus 

route report using commodity mobile phones. In particular, 

the distribution passengers may anonymously upload their 

sensing data gathered on buses to a processing server, which 

intelligently processes the data and distributes useful data to 

those querying users. 

 This bus arrival time prediction system contains 

three major components- 

1) Sharing users: using commodity mobile phones as 

well as several build-in sensors to sense and report 

the cellular signals and the neighboring 

environment to a backend server. 

2) Querying users: requesting the bus arrival time for 

a particular bus route with their mobile phones. 

3) Backend server: gathering the rapidly reported 

information from the sharing users, and 

intellectually processing such information so as to 

manage the bus routes and guess the bus arrival 

time. 

The disadvantages of existing system is given below- 

1) It cannot handle the high dimensional data 
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2) True positive rate of the system is lessened in this 

system. The prediction accuracy rate is decreased 

in the case of larger city.  

3) Time complexity rate of this system is more than 

the other system 

4) In the case of larger data, for more than one user 

needed arrival time different bus, time needed for 

the process is larger and not gives the accurate 

prediction.  

5) Search complexity is more in this system  

B.  Proposed System: 

The R-Tree concept is used for bus‟s location information 

gathering. Based on this data, MBR are created in the tree. 

In the R-Tree, nodes are divided according to the position 

information. This system first concludes, in which MBR the 

required bus is situating. Then the arrival time of the bus is 

decided on the basis of historical knowledge and the real-

time traffic conditions. In the case of two or more users need 

various bus‟s arrival time at the same time, this MBR based 

structure of data is very useful for getting the information of 

bus‟s position in same time. Thus this system is very fast. 

 The structure called R-Tree (Rectangle Tree) that 

shows data instance (Bus‟s location information) by 

intervals in different dimensions is given. The R-tree is an 

object hierarchy and it is applicable to bus‟s location 

information instance which is formed by aggregating their 

minimum bounding boxes and storing the collections in a 

tree structure. The number of objects or bounding boxes that 

are aggregated in every node is permitted to range from m 

<= (M /2) to M, thus leading us to take the prefix (m, M) to 

characterize a specific R-tree and mirroring the effect of a 

B-tree. The root node in a R-tree has minimum two entries 

unless it is a leaf node in which case it has just one entry 

corresponding to the bounding box of an instance. MBR 

node splitting algorithm is a key issue in R-tree 

construction. This splits the obtaining number of objects into 

the requirement of MIN and MAX boundary given for the 

R-tree. The two metrics that affects the query performance 

of an R-tree is the total area which is the location of the 

node„s MBR, and the overlap area which is the area of the 

overlapped region of two nodes. The metrics used for 

dividing are Area value, Margin value and Overlap value. In 

the proposed system, we can find out the arrival time of the 

required bus in the shortest time for various users (different 

buses). And the merits of proposed system are given below:  

1) Time complexity of this system is well decreased 

compared to the existing system 

2) This system can handle larger data efficiently 

3) It is more effective 

4) Well minimize the Search complexity of the system 

5) This work enhance the prediction accuracy rate of 

the system as well as increase the performance of 

the system 

III.  SYSTEM IMPLEMENTATION 

A. List of Modules: 

 Pre-Processing 

 Bus Detection 

 Bus Classification 

 Arrival Time Prediction 

 R-tree construction 

 Performance evaluation 

B.  Modules Description: 

1) Pre-Processing: 

The backend server requires to uphold a database that saves 

sequences of cell tower IDs that are practiced along different 

bus routes. War driving along one bus path, the mobile 

phone generally captures different cell tower signals at 

single time, and links to the cell tower with the strongest 

signal strength. To enhance the robustness of the system, 

instead of using the associated cell tower, record a set of cell 

tower IDs that the mobile phone can identify. 

2) Bus Detection: 

Throughout the on-line processing state, we consume the 

mobile phones of sharing passengers on the bus to record 

the cell tower sequences and transfer the information to the 

backend server. As aforementioned, the mobile phone will 

intelligently identify whether it is on a public transit bus or 

not and collect the information only when the mobile phone 

is on a bus Here, we introduce multi-sensing resources to 

identify the bus environment and differentiate it from other 

transport modes. We pursue a lightweight detection 

approach in the form of both energy usage and computation 

complexity. 

3) Bus Classification: 

At the time of a sharing user gets on the bus, the mobile 

phone tests a sequence of cell tower IDs and convey the 

information to the backend server. The backend server 

aggregates the inputs from mobile phones and categorizes 

the inputs into different bus routes. The statuses of the bus 

routes are then renewed accordingly.  

4) Cell Tower Sequence Matching: 

Match the received cell tower sequences to those signature 

sequences store in the database. The backend server can 

receive a cell tower sequence of <7, 8, 4, 5> at the time of 

the sharing user reaches location B. Say that the cell tower 

order of the bus route recorded in the database is <1, 2, 4, 7, 

8, 4, 5, 9, 6>, then the order <7, 8, 4, 5> matches the 

particular bus route as a sub-segment. In practical scenarios, 

the order matching issue becomes more tough due to the 

changing cell tower signal strength. Recall that for each sub-

route we store the top-3 cell tower IDs instead of the 

connected cell tower ID in the pre-processing time. Let each 

mobile phone send back the order of cell towers that the 

mobile phone has connected to. In the matching process on 

the server, so devise a top-k cell tower sequence matching 

scheme by altering the Smith-Waterman algorithm. Smith-

Waterman is a dynamic programming algorithm for doing 

local order alignment which has been widely used in 

bioscience. After performing the sequence matching 

algorithm across all bus route sequences in the database, the 

backend server choses the bus path with the highest value. If 

the highest matching score is smaller or the order length is 

shorter than our empirical thresholds, the backend server 

changes the updates to keep away errors. Too small cell 

tower sequence will not be informative as the 

misclassification rate of such small sequence is high and 

therefore the backend server postpones the categorization 

and the updating process till the order excesses the empirical 

threshold. 
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5) Cell Tower Sequence Concatenation: 

In many scenarios, the length of the cell tower sequence 

presented by a single sharing user may be insufficient for 

exact bus route sorting. An intuitive knowledge is that we 

can concatenate few cell tower sequences of several sharing 

users on the same bus to form a longer cell tower order. 

Here, we reuse such data to sense whether the sharing 

passengers are on the same bus for cell tower order 

concatenation. At each bus stop, generally several 

passengers enter a bus and multiple beeps of the IC card 

readers can be sensed. The time intervals amid the 

consecutive beep signals fingerprint each bus in the time 

domain. 

 Thus use the time intervals amid the sensed beeps 

to decide whether multiple mobile phones are on the same 

bus. In this system, the mobile phones of sharing users 

maintain sampling the audio signal and store the time 

intervals amid the sensed beeps. Such beep interval 

information is reported along with the cell tower orders to 

the backend server. Receiving the uploaded detecting data 

from sharing passengers, the backend servers sense and 

groups the sharing passengers on the same bus by competing 

both cell tower orders and the time periods of the beep 

signals. The backend server concatenates the pieces of cell 

tower sequences from the same bus and forms a longer cell 

tower order. 

6) Arrival Time Prediction: 

After the cell tower sequence matching, the backend server 

categorize the uploaded data according to various bus 

routes. When accepting the request from querying users the 

backend server looks up the newest bus route condition, and 

calculates the arrival time at the particular bus stop. The 

server wants to estimate the time for the bus to travel from 

its current position to the requested bus stop. Imagine that 

the sharing user on the bus is in the coverage of cell tower 2, 

the backend server calculates its arrival time at the bus stop 

according to both past data as well as the newest bus route 

status. Initially the server computes the dwelling time of the 

bus at the present cell (i.e., cell 2 in this example) showed as 

t2. The server also calculates the traveling time of the bus in 

the cell that the bus stop is situating denoted as tbs. The past 

dwelling time of the bus at cell 3 is denoted as T3. The 

arrival time of the bus at the requested stop is then 

calculated as follows, 

T = T2 − t2 + T3 + tbs.  ------------    (1) 

 Devoid of loss of generality, we denote the 

dwelling time in cell i as Ti, 1 ≤ i ≤ n, the bus‟s present cell 

number as k, and the requesting bus stop‟s cell number as q. 

The server can calculated the arrival time of the bus as given 

below, 

T =∑               
   
     ------------ (2) 

 The server sequentially updates the prediction time 

according to the latest route report from the sharing users 

and replies to querying users. The querying users may 

shows desired renewing rates and the numbers of successive 

bus runs to receive the timely updates. 

7) R-Tree Construction: 

This system is using the R-Tree construction for bus‟s 

location information. Based on the information, MBR are 

generated in the tree. In the R-Tree, nodes are partitioned 

according to the location information. First decides the in 

which MBR the required bus are there. After that the arrival 

time of the bus are decided based on the past information 

and the real time traffic situations. In the case of more than 

one users required for several bus‟s arrival time 

simultaneously, this MBR based structure of data is very 

useful for acquiring the information of bus‟s location in 

same time. Thus this system is very low in the time 

consuming.  

 The R-tree is an object hierarchy which is 

applicable to Bus‟s location information instances which is 

formed by aggregating their minimum bounding boxes and 

storing the aggregates in a tree structure. The aggregation is 

based, in part, on proximity of the instances or bounding 

boxes. The number of instances or bounding boxes that are 

aggregated in each node is permitted to range between m <= 

(M /2) and M, thereby leading us to use the prefix (m, M) to 

characterize a particular R-tree and mirroring the effect of a 

B-tree. The root node in an R-tree has minimum two entries 

unless it is a leaf node in which case it has just one entry 

corresponding to the bounding box of an object. MBR Node 

Splitting A node splitting algorithm is a key issue in R-tree 

construction. This splits the available number of objects into 

the requirement of MIN and MAX limit provided for the 

given R-tree. The two metrics that affects the query 

performance of an R-tree are the total area which is the area 

of the node„s MBR, and the overlap area which is the area of 

the overlapped part of two nodes. The metrics used for 

splitting are Area value, Margin value and Overlap value. 

Based on our proposed system, we can find out the arrival 

time of the required bus in the shortest time for different 

users (different buses).  

IV. PERFORMANCE EVALUATION 

A. Accuracy: 

Accuracy can be estimated from formula given below 

Accuracy= 
                             

                                                            
          (3) 

B. Error Rate: 

Error rate can be estimated from formula given below 

Error rate = 
False positive   False negative

True positive   True negative False positive  False negative
    (4) 

1) TP (True Positive): 

If the outcome from a prediction is p and the real value is 

also p, then it is called a true positive (TP).  

2) TN (True Negative): 

A true negative (TN) has taken place when both the 

prediction outcome and the actual value are n in the number 

of input data. 

3) FP (False Positive): 

If the outcome from a prediction is p and the actual value is 

n then it is said to be a false positive (FP). 

4) FN (False Negative): 

False negative (FN) is when the prediction outcome is n 

while the actual value is p. 

V. CONCLUSION AND FUTURE WORK 

A.  Conclusion: 

To overcome difficulties in the preliminary work, we are 

proposing the R-tree concept in our proposed system. Our 

proposed system is constructs the R-tree based structure 
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which contains the information about bus location getting 

from the GPS or transmitter present in the bus.  For polygon 

data the common setup is to store only the MBR (minimum 

bounding rectangle) of the polygon along with a unique 

identifier in the tree. Proposed system first determines the in 

which MBR the required bus are there. After that the arrival 

time of the bus are determined based on the past knowledge 

and the real time traffic conditions. The proposed system is 

well effective than the existing system. Experimentation 

results shows that the proposed system has higher efficiency 

in terms of accuracy of prediction and time complexity rate 

of the system.  

 

B. Future Work: 

Future work includes how to encourage more participants to 

bootstrap the system because the number of sharing 

passengers affects the prediction correctness in our system. 

This common problem of crowd-sourced solutions is largely 

influenced by the penetration rate and popularity of the 

services. One will effectively promote the service to reach a 

critical penetration rate so as to ensure that at least one 

sharing user is on the bus willing to report the bus status. 
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