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Abstract: Kalman filtering was to a great degree 
surely understood in the examination field o f course 
and flight subsequently of its radiant exact estimation 
trademark. Starting now and into the foreseeable 
future, electrical planners control its central focuses to 
accommodating reason in target taking after systems. 
Arranging and taking after a vehicle ends up being 
progressively imperative to enable inevitable and 
setting careful organization. The wide research has 
been performed in physical constraints and honest to 
goodness confinement for satellite, GSM and Wi-Fi 
correspondence system where settled reference centers 
are thickly passed on, the arranging and taking after 
strategies in a thick system have not been all around 
tended to. That GPS, IMU, and LIDAR data can be 
utilized to deliver a high-assurance infrared settlement 
ground depict can be thusly used for repression. This 
wander develops a procedure for vehicular arranging. 
A couple of strategies are discussed to refine the 
territory estimation in which the vehicle uses a direct 
relating course law to track the goal. Propagation 
o f the development kinematics of vehicle and the 
position is performed using MATLAB. It is shown 
using various proliferation circumstances that the 
vehicle can track and accomplish the moving objective 
successfully. Keywords: Vehicle localization sys-
tems, vehicular positioning, enhancements, dedic-
ated short-range communications, (DSRC), cooper-
ative positioning (CP), Kalman Filter, RSS, VANET.

I. INTRODUCTION
This paper is worried with the application of a standout 
amongst the most important methods from estimation 
theory to the issue of route and following for a portable 
vehicle. In this venture, probabilistic estimation is done 
to anticipate the following stride of the vehicle that 
takes after a moving focus under vulnerability. 
Interpretation and in addition introduction of the 
moving focus regarding the worldwide hub fill in as the 
reference for estimation of vehicle position. Estimation 
of the position of the vehicle concerning the outer 
world is essential to route. Demonstrating the substance 
of the prompt condition is similarly key. Estimation 
hypothesis gives a fundamental arrangement of devices 
for position estimation and natural displaying. These 
apparatuses give an exquisite and formally solid 

strategy for joining inner and outside sensor data from 
various sources, working at various rates. The 
establishments of estimation theory are audited, and a 
virtual system is accepted for numerical devices 
determined for joining tactile data. Specifically, an 
anticipate coordinate refresh cycle is determined as a 
system for recognition. The Kalman channel is utilized 
to give the scientific premise to this procedure [20].The 
utilization of a Kalman filter as the reason for a virtual 
vehicle controller makes it conceivable to right 
blunders in Geometric position using external 
perception. Case cases are determined for redressing a 
position appraises from various types of recognition. 
Specifically, procedure is displayed for rectification of 
assessed position utilizing point and separation to the 
moving target [16][21]. THE availability of high-
exactness region care is essential for an alternate course 
of action of vehicular applications including clever 
transportation structures, region based organizations 
(LBS), course, and also a few creating supportive 
vehicle-establishment structures (CVIS) [20]. 
Customarily, as a crucial system, the continuous vehicle 
arranging structure has pulled in exceptional thought 
the fields of transportation and flexible trades [21]. In 
any case, regardless of all that it goes up against a 
noteworthy test in the extents with clashing openness of 
satellite frameworks, especially in thick urban reaches 
where the free overall course satellite structures 
(GNSSs) (e.g., GPS) can't work splendidly. In spite of 
the way that a course of action of high precision range 
equipment (e.g., DGPS) is passed on, the arranging 
execution is negatively influenced in non-noticeable 
pathway (NLOS). (e.g., structures, dividers, trees, 
vehicles, and more impediments) circumstances, or by 
the genuine multi-route affect in urban crevasse 
conditions [3]. In vehicle uncommonly selected 
frameworks (VANETs), it is typical that any vehicle 
with remote correspondence limit will be prepared to 
definitely distinguish each other and to add to vehicular 
crash avoidance, way departure forewarning, and 
intersection point prosperity changes [26]–[28]. Beside 
the GPS, an impressive measure of rising region 
structures relying upon the spatial radio repeat, for 
instance, remote correspondence signals (e.g., WiFi, 
Cellular, RFID) or inertial course system (INS), are 
completed [16], [29]–[31]. In [21], [32]–[34], the basic 
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techniques in arranging structures have been shown in 
view of the continuous estimations of time of landing 
(TOA), time qualification of landing (TDOA), heading 
of passage (DOA), gotten hail quality pointer (RSSI), 
Doppler repeat move (DFS), fingerprinting, and remote 
channel state information (CSI) systems.
.

II. LITERATURE SURVEY
Nathan Funk [7] examined the relevance of the Kalman 
channel as a probabilistic forecast strategy to visual 
following. The issues experienced when not utilizing 
expectations are distinguished, for example, the absence 
of strength towards uproarious movements and 
estimations. From this, it is presumed that either earlier 
learning is required or better methods for deciding these 
lattices should be created.
Thomas Ristenpart, Gabriel Maganis, Arvind 
Krishnamurthy and Tadayoshi Kohno proposed a 
framework, named Adeona, that by the by meets both 
objectives [8]. It gives solid assurances of area 
protection while pre-serving the capacity to 
productively track missing gadgets. They fabricate a 
form of Adeona that utilizations Open DHT as the 
outsider administration, bringing about a promptly send 
capable framework that does not depend on any single 
trusted outsider. They depicted various expansions for 
the essential de-sign that expansion Adeona's 
reasonableness for specific sending situations.0
Problem Statement: To develop a system for vehicle 
positioning using kalman filter.
a) Existing System
Our present system another class of vehicular CP 
strategies has been displayed starting late [16] [13]. In 
light of vehicle-to-vehicle (V2V), vehicle-to-system 
(V2I) correspondences, and data mix developments 
[1][5][10]. CP can moreover enhance the precision and 
the exactness execution of the vehicle control 
structures. DSRC, with a transmission limit of 75 MHz 
at the 5.9GHz band, is planned for remote access in 
vehicular condition (WAVE) to ensure a most 
extraordinary correspondence reach out up to 1000 m 
under detectable pathway (LOS) conditions, or up to 
300 m under. We demonstrate an arrangement of 
DSRC-based overhaul for versatile vehicle repression 
using the DSRC physical layer data and the coarse 
position and speed data gave by the item GPS. The 
change is refined by sharing and merging multilateral 
information of adjacent vehicles through DSRC. A 
development state of each vehicle is addressed by its 
steady position and speed. Using the essential demand 
Taylor course of action estimation, we have developed 

a linearized structure model to arrange the association 
between the steady vehicular development state and the 
physical layer estimations including the DFS and the 
RSSI, and got a move system which reveals the benefit 
of information correspondence among adjacent vehicles 
into pleasing imprisonment upgrades [19]. Especially, 
cloud-based remote organize proposed in [35] is 
required to give versatile virtualized mastermind 
capacities with respect to vehicular arranging. Later 
investigates demonstrate that these estimations are tried 
by a couple burdens moving from complexities of the 
time synchronization, occupations of the high-exchange 
speed, to enormous expenses on the use. Regardless of 
the way that there starting at now exist some range 
systems, for instance, those showed in [36], [37] which 
can achieve way level zone execution, these structures 
require the exact distinguishing proof on novel driving 
events through PDAs or the sending of way remains. So 
they radically depend on upon the accuracy logically 
event data gave by PDAs, interpersonal organization 
and the roadside grapples [38]–[40].

III. PROPOSED SYSTEM
In proposed structure, get the region of the vehicles by 
setting their positions. At that point include subjective 
vehicle whose region is not known. Figure typical 
region by enrolled vehicles using Kalman channel. Set 
any region to discretionary included center points. 
Kalman channels are ideal for structures which are 
unendingly advancing. They have the favored point of 
view that they are light on memory (they don't need to 
keep any history other than the past state), and they are 
snappy, making them fitting for progressing issues and 
embedded systems [4] [6]. We can use a Kalman 
channel in wherever where you have uncertain 
information about some dynamic system, and you can 
make an educated figure about what the structure will 
do next. Notwithstanding the likelihood that disorderly 
reality follows along and intrudes with the spotless 
development you estimated about, the Kalman channel 
will frequently make a conventional appearing as to of 
understanding what truly happened [9] [7] [11].

IV. IMPLEMENTATION

A) Kalman Filter Algorithm
The Kalman filter is a recursive estimator. This 
suggests only the surveyed state from the past time step 
and the present estimation are relied upon to enlist the 
gage for the present state.
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Figure 1: Block diagram of the Kalman Locator

As opposed to Bayesian estimation systems, no history 
of recognitions and furthermore gages is required. In 
what takes after, the documentation addresses the gage 
of "x" at time "n" surrendered discernments to, and 
including at time "m". 
The state of the channel is addressed by two factors:

|ˆk kx , a posteriori state assessed at time k surrendered 

recognitions to and including at time k.

|
ˆ

k kC , a posteriori bungle covariance cross section (a 

measure of the surveyed precision of the state assess).

The Kalman channel has two specific stages: Predict and 
Update. As indicated heretofore, the foreseen state gage is 
generally called the from the before state evaluate in light of 
the way that, regardless of the way that it is a gage of the state 
right now step, it excludes recognition information from the 
present time step. In the invigorate arrange, the current from 
the prior desire is joined with current recognition information 
to refine the state assess.

This upgraded gage is named the a posteriori state evaluate. 
Ordinarily, the invigorate arrange takes after the expect 
organize resulting to combining the recognition at every 
movement [21]. This discernment regard helps in giving a 

revived state of the structure which is nearer to the bona fide 
regard. In any case, in conditions like nonappearance of an 
observation regard or closeness of various discernment 
values, the invigorate stage may change. Either the revive step 
is skipped with various estimations of figure or the 
recognition qualities are customer portrayed remembering the 
true objective to give a reference point show the desires [25].
So likewise, different invigorate qualities are evaluated 
depending upon the available number of recognitions 
(ordinarily with different discernment cross sections k). With 
a particular true objective to play out the anticipate and 
invigorate wanders as illuminated over, the Kalman channel 
estimation is used which is consolidated as takes after[12] .

Anticipate 

Anticipated (from the earlier) state 

| 1 1| 1ˆ ˆk k k k k k kx F x G u- - -= +
(1)                         

Fk is the state transition model which is applied to the 
previous state xk−1;

Anticipated (from the earlier) appraise covariance

| 1 1| 1
T

k k k kk kC F C F W- - -= +
(2)

Development or estimation leftover 

At time k an observation (or measurement) zk of the true 
state xk is made according to

| 1k k k k ky z H x -= - 
(3)

Development (or leftover) covariance 

| 1
T

k k k k k kS H C H V-= +
(4)

Where

· Hk is the perception display which maps the 
genuine state space into the watched space and 

· vk is the perception commotion which is thought to 
be zero mean Gaussians background noise 
covariance Rk
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The underlying state, and the commotion vectors at each 
progression {x0, w1, … , wk, v1 … vk} are altogether 
thought to be commonly free. Various authentic dynamical 
systems don't correctly fit this model. Really, un-modeled 
stream can truly degenerate the channel execution, despite 
when it ought to work with cloud stochastic banners as 
information sources. The reason behind this is the effect of 
un-modeled stream depends on upon the information, and, in 
this way, can pass on the estimation count to flimsiness (it 
meanders). Of course, self-sufficient dreary sound won't make 
the estimation particular. The issue of perceiving estimation 
noise and un-modeled components is a troublesome one and 
is managed in control speculation under the structure of solid 
control.

Ideal Kaman pick up

1
| 1

T
k k k k kK C H S -

-=
(5)

Refreshed (a posteriori) state evaluate 

| | 1ˆ ˆk k k k k kx x K y-= + 
(6)

Refreshed (a posteriori) gauge covariance

| | 1( )k k k k k kC I K H C -= -
(7)

The formula for the updated estimate covariance above is 
only valid for the optimal Kalman gain 000.The Kalman Filter 
is a recursive sifting calculation that is used to ideally 
appraise the present condition of a procedure in the nearness 
of uproarious estimations by limiting the mean of the squared 
mistake. The Kalman Filter is generally connected and 
examined in the territory of route [7]. We reach out upon our 
multi alteration technique and apply this calculation to track 
the position of a portable hub. Though multi alteration plans 
to evaluate the position at a solitary point in time, the Kalman 
Filter goes past that solitary perception and makes an ideal 
gauge of the position in light of a grouping of confinement 
estimations and a basic model of the framework, i.e. the 
portable hubs direction. The advantages of including the 
Kalman filter in the tracking process are:

a. It gives the best assessed location to search for 
vehicles in the following video edge and in this 
manner enhances the re-identification rate; 

b. It lessens the look zone for re-distinguishing a 
vehicle and along these lines abbreviates the 
processing time;

c. It might decrease the quantity of false location since 
the picture zone that does not contain vehicle is 
avoided from the hunt Moreover, the smoothing 
impact of the Kalman channel will refine the 
following outcome from the vulnerability of the 
estimation clamor. 

It additionally handles the circumstances where vehicles are 
quickly missed distinguished. The accompanying subsections 
clarify the Kalman sifting and its application for following 
vehicles in the picture plane.

V.EXPERIMENTAL RESULTS
The Kalman filter removes noise by assuming a pre-defined 
model of a system. Therefore, the Kalman filter model must 
be meaningful. It shows the definition as follows:

1. Understand the situation
2. Model the state process
3. Model the measurement process
4. Model the noise
5. Test the filter

6. Refine filter

Figure 2: Tracking response of the Kalman estimate

The above graph shows the result of the proposed 
system in which Kalman filter has been implemented. 
This filtering technique is basically used to remove 
noise in which a model is already pre-defined.

VI. CONCLUSION
This paper has depicted a system for following the 
development of vehicles in consecutive video frames. 
The procedure joins a Kalman filter and an unwavering 
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quality point framework in the following capacity. The 
Kalman filter is utilized to smooth out the abnormality 
because of the mistakes in the recognition.  It 
additionally predicts the most likely area and size of a 
followed vehicle in the ensuing video frames. Tracking
data is critical to enable setting mindful and area based 
applications. Be that as it may, because of the lack of 
fixed infrastructure and nonstop system association in 
the system, recognizing the area of vehicles and 
following their development is not possible. 
Fundamentally our framework will be executed in 
different modules .We will sort the vehicle relying on 
the information respect to the location. Vehicle will 
connect with the neighboring radium frequency and 
customer will send the interest for its longitude and 
extension as a response to this request. The customer 
will forward its own longitude and extension qualities 
and vehicle will store various longitude and degree 
values from neighboring radium recurrence vehicle and 
we will figure the altered range for it as claim territory 
result. The determined longitude and extension will be 
considered as practically identical or as predicated 
region for the individual vehicle. Keeping in mind the 
end goal to outline Kalman channel, circle back 
convention is utilized that alludes to the steering of 
electronic signs, computerized information streams, or 
streams of things back to their source without 
intentional processing or modification

REFERENCES

[1] Soo Siang Teoh and Thomas Bräunl, “A Reliability Point 
and Kalman Filter-based Vehicle Tracking Technique”, 
University of Western Australia, pp. 1-5
[2] Tuan Le, Meagan Combs, and Dr. Qing Yang, “Vehicle 
Tracking based on Kalman Filter Algorithm”, Computer 
Science Department at Montana State University, 2008, pp. 1-
7
[3] Priya Gupta, S. S. Sutar, “Study of Various Location 
Tracking Techniques for Centralized Location, Monitoring & 
Control System”, IOSR Journal of Engineering, Vol. 04, Issue 
03, March. 2014, pp. 27-30
[4] Sheldon Xu and Anthony Chang, “Robust Object 
Tracking Using Kalman Filters with Dynamic Covariance”, 
Cornell University, pp. 1-5
[5] C. Nandhini,  S. Satheesbabu, “Reduction of Noise in 
GPS Using Kalman Filter”, International Journal of 
Innovative Research in Computer and Communication 
Engineering, Vol. 3, Issue 11, November 2015, pp. 11398-
11404
[6] Lubna Farhi, “Dynamic Location Estimation By Kalman 
Filter”, Ubiquitous Computing and Communication Journal, 
Volume 7 Number 5, pp. 1309-1315

[7] Nathan Funk, “A Study of the Kalman Filter applied to 
Visual Tracking”, December 7, 2003, pp. 1-26
[8] Thomas Ristenpart, Gabriel Maganis, Arvind 
Krishnamurthy, Tadayoshi Kohno “Privacy-Preserving 
Location Tracking of Lost or Stolen Devices: Cryptographic 
Techniques and Replacing Trusted Third Parties with DHTs”, 
University of Washington, pp. 1-16
[9] Jean-Pierre Dubois, Jihad S. Daba, M. Nader, C. El 
Ferkh, “GSM Position Tracking using a Kalman Filter”, 
International Journal of Electrical, Computer, Energetic, 
Electronic and Communication Engineering Vol:6, No:8, 
2012, pp. 867-876
[10] Karthika. G, Ramalakshmi. K, “Accurate Target 
Tracking using Kalman Filtering and Location Estimation in 
Wireless Sensor Networks”, International Journal of Science 
and Research (IJSR), Volume 2 Issue 4, April 2013, pp. 381-
385
[11] Steven R. Bible, Michael Zyda, Don Brutzman, “Using 
Spread-Spectrum Ranging Techniques for Position Tracking 
in a Virtual Environment”, Department of Computer Science, 
pp. 1-16
[12] Erin-Ee-Lin Lau, Boon-Giin Lee, Seung-Chul Lee, Wan-
Young Chung, “Enhanced RSSI-Based High Accuracy Real-
Time User Location Tracking System For Indoor And 
Outdoor Environments”, International Journal On Smart 
Sensing And Intelligent Systems, Vol. 1, No. 2, June 2008, pp. 
534-548
[13] M. Porretta, P. Nepa, G. Manara, and F. Giannetti, 
“Location, location, location,” Vehicular Technology 
Magazine, IEEE, vol. 3, no. 2, pp. 20– 29, 2008.
[14] Z. Yang, Z. Zhou, and Y. Liu, “From RSSI To CSI: 
Indoor Localization Via Channel Response,” ACM 
Computing Surveys (CSUR), vol. 46, no. 2, p. 25, 2013.
[15] M. Porretta, P. Nepa, G. Manara, and F. Giannetti, 
“Location, location, location,” Vehicular Technology 
Magazine, IEEE, vol. 3, no. 2, pp. 20–29, 2008
[16] G. Sun, J. Chen, W. Guo and K. R. Liu, “Signal 
Processing Techniques In Network-Aided Positioning: A 
Survey Of State-Of-The-Art Positioning Designs,” Signal 
Processing Magazine, IEEE, vol. 22, no. 4, pp. 12– 23, 2005.
[17] N. Alam, A. Kealy, and A. G. Dempster, “Cooperative 
inertial navigation for gnss-challenged vehicular 
environments,” Intelligent Transportation Systems, IEEE 
Transactions on, vol. 14, no. 3, pp. 1370–1379, 2013
[18] A. H. Sayed, A. Tarighat, and N. Khajehnouri, 
“Network-Based Wireless location: Challenges Faced In 
Developing Techniques For Accurate Wireless location 
Information,” Signal Processing Magazine, IEEE, vol. 22, 
No. 4, pp. 24–40, 2005
[19] D. Thanh-Son, K. Y. K. Leung, C. M. Clark, and J. P. 
Huissoon, “Markov-Based Lane Positioning Using 
Intervehicle Communication,” Intelligent Transportation 
Systems, IEEE Transactions on, vol. 8, no. 4,pp. 641–650, 
2007
[20] Yunpeng Wang, Xuting Duan, Daxin Tian, Min Chen and 
Xuejun Zhang, “A DSRC-based Vehicular Positioning 



www.gjaet.com Page | 90

Global Journal of Advanced Engineering Technologies                               Volume 6, Issue 2- 2017
ISSN (Online): 2277-6370 & ISSN (Print):2394-0921

Enhancement Using a Distributed Multiple-Model Kalman 
Filter’’
[21] N. Alam and A. G. Dempster, “Cooperative positioning 
for vehicular networks: Facts and future,” Intelligent 
Transportation Systems, IEEE Transactions on, vol. 14, no. 4, 
pp. 1708–1717, 2013.
[22] T. S. Rappaport, J. H. Reed, and B. D. Woerner, 
“Position Location Using Wireless Communications On 
Highways Of The Future,” Communications Magazine, IEEE, 
vol. 34, no. 10, pp. 33–41, 1996.
[23] Nikita Rawat, Prof. Rohit Raja,” A Survey on Vehicle 
Tracking with Various Techniques”, IJARCET Volume 5 
Issue 2, February 2016.
[24] Soo Siang Teoh and Thomas Bräunl,” A Reliability 
Point and Kalman Filter-based Vehicle Tracking Technique”,
ICIS, 2012 May, pp. 19-20.
[25] Dr. K Rameshbabu, J. Swarnadurga, G. Archana, K. 
Menaka,” Target Tracking System Using Kalman Filter”,
International Journal of Advanced Engineering Research and 
Studies, E-ISSN 2249–8974.
[26] Malik M. Khan, Tayyab W. Awan, Intaek Kim, and 
Youngsung Soh, “Tracking Occluded Objects Using Kalman 
Filter and Color Information”, International Journal of 
Computer Theory and Engineering, Vol. 6, No. 5, October 
2014.
[27] S. E. Shladover and S.-K. Tan, “Analysis Of Vehicle 
Positioning Accuracy Requirements For Communication-
Based Cooperative Collision Warning,” Journal of Intelligent 
Transportation Systems, vol. 10, no. 3, pp. 131–140, 2006.
[28] R. Sengupta, S. Rezaei, S. E. Shladover, D. Cody, S. 
Dickey and H. Krishnan, “Cooperative Collision Warning 
Systems: Concept Definition And Experimental 
Implementation,” Journal of Intelligent Transportation 
Systems, vol. 11, no. 3, pp. 143–155, 2007.
[29] K. Zheng, Q. Zheng, P. Chatzimisios, W. Xiang, and Y. 
Zhou, “Heterogeneous Vehicular Networking: A Survey On 
Architecture, Challenges And Solutions,” IEEE 
Communications Surveys and Tutorials, vol. 17, no. 4, 2015, 
pp. 2377–2396.
[30] Y.-C. Cheng, Y. Chawathe, A. LaMarca, and J. Krumm, 
“Accuracy Characterization for Metropolitan-Scale Wi-Fi 
Localization”, 2005, pp. 233–245.
[31] S. Mazuelas, F. A. Lago, J. Blas, A. Bahillo, P. 
Fernandez, R. M. Lorenzo, and E. J. Abril, “Prior NLOS 
Measurement Correction For Positioning In Cellular 
Wireless Networks,” Vehicular Technology, IEEE 
Transactions, vol. 58, no. 5, 2009, pp. 2585–2591.
[32] J. Wang, F. Adib, R. Knepper, D. Katabi, and D. Rus, 
“Rf-Compass: Robot Object Manipulation Using RFIDs,” pp. 
3–14, 2013.
[33] R. Yang, G. W. Ng, and Y. Bar-Shalom, 
“Tracking/Fusion And Deghosting with Doppler Frequency 
From Two Passive Acoustic Sensors,” Information Fusion 
(FUSION), 2013 16th International Conference on. IEEE, 
Conference Proceedings, pp. 1784–1790.
[34] N. Alam, A. Tabatabaei Balaei, and A. G. Dempster, “A 
DSRC Doppler Based Cooperative Positioning Enhancement 

For Vehicular Networks With GPS Availability,” Vehicular 
Technology, IEEE Transactions on, vol. 60,no. 9, pp. 4462–
4470, 2011.
[35] S. Coleri Ergen, H. S. Tetikol, M. Kontik, R. Sevlian, R. 
Rajagopal, and P. Varaiya, “RSSI-Fingerprinting-Based 
Mobile Phone Localization With Route Constraints,” 
Vehicular Technology, IEEE Transactions on, vol. 63, No. 1, 
2014, pp. 423–428.
[36] M. Chen, Y. Zhang, L. Hu, T. Taleb, and Z. Sheng, 
“Cloudbased Wireless Network: Virtualized, Reconfigurable, 
Smart Wireless Network To Enable 5G Technologies,” 
Mobile Networks and Applications, vol. 20, no. 6, 2015 pp. 
704–712.
[37] H. Aly, A. Basalamah, and M. Youssef, “Lanequest: An 
Accurate And Energy- Efficient Lane Detection System,” in 
Pervasive Computing and Communications (PerCom), 2015 
IEEE International Conference on, Conference Proceedings, 
pp. 163–171.
[38] N. Alam, A. T. Balaei, and A. G. Dempster, “An 
Instantaneous Lane-Level Positioning Using DSRC Carrier 
Frequency Offset,” Intelligent Transportation Systems, IEEE 
Transactions on, vol. 13, no. 4, 2012, pp. 1566–1575.
[39] Y. Zhang, M. Chen, S. Mao, L. Hu, and V. C. M. Leung, 
“CAP: Community Activity Prediction Based On Big Data 
Analysis,” IEEE Network, vol. 28, no. 4, 2014, pp. 52–57.
[40] Y. Zhang, “GROREC: A Group-Centric Intelligent 
Recommender System Integrating Social, Mobile And Big 
Data Technologies,” IEEE Transactions on Services 
Computing, vol. 9, no. 5, pp. 786–795, 2016.


