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Abstract— The multi land use classification is done by collecting 

data of multi taxi from multi land. These data are collected for 

one year by fixing GPS in that taxi, which can be used to find the 

social function of the multicity.  Detailed multi land use 

classification, which is difficult to obtain, is an integral part of 

urban planning. Currently, GPS traces of vehicles are becoming 

readily available. It conveys human mobility and activity 

information, which can be closely related to the multi land use of 

a region. First, we found that pick-up/set-down dynamics, 

Extracted from taxi traces data. Second, we found six features, 

which are designed to characterize the pick-up/set-down pattern 

of multicity. By using best combination of these six features we 

can improve the classification result. And also the latitude and 

longitudes data from GPS is widely used in order to get better 

classification result. The project discussed about “Multi land-Use 

Classification Using Taxi GPS Traces “from cities and that taxi. 

We discussed for three cities of taxi tracking for simulation in 

form graphs and this graph shows comparison among the city 

and shows which city is using taxi heavily for transportation. It 

can be done in order to avoid traffic jam. 

  

I.  INTRODUCTION   

 Multi land use classification is an important aspect 

of urban planning. The taxi traces using global positioning 

system gives information about the mobility in that city. 

The concept of land use and land cover is used here. It 

means the area used and covered by GPS taxi. Early 

research on land and multi-land use classification attempted 

to recognize different ecological vegetation such as forests 

and wetland. Such land and multi land use classification 

has broad application in ecology, and relationship between 

urbanization and deforestation and farmland changes. Then 

classified urban land into built-up and non-built up lands to 

delineate urban region and model urban growth. More 

detailed classification of urban regions has usually focused 

on land-covers such as water, railway, and green lands. 

Most urban land-use classification research has used 

remote sensing data especially satellite images. The very 

first satellite used for monitoring the earth surface was 

launched by NASA in 1972 with resolution of 79m.The 

satellite resolution has increased gradually. The increase of 

satellite resolution promoted the development of new land 

use classification algorithms. And it led to better 

classification of land portion. The pixel based classification 

got worse result when the satellite based image resolution 

increased. 

The multi land classification will be different for different 

city. Different classification of multi land use has been 

proposed with different objectives and application. The 

remote sensing techniques were used in order to get taxi 

traces data. But currently in this paper we are using large 

scale real world taxi trace data of multicity instead of single 

city. And also here we are collecting data from multi kind 

of taxi instead of single kind of taxi. 

Here we first use clustering techniques in multicity to 

partition the city map into various zones. Second based on 

the passenger pick-up and set down dynamics pattern we 

can verify the social function of the multicity (multi 

land).then based on the social function of the test area and 

information such as traffic flow density.  

We characterize the activeness of the area. 

  Previous land use classification research is based on the 

physical properties of studied objects in remote sensing 

data. And the land use classification was done only for 

the single city (single land) and the passenger pick-up 

and set-down dynamics pattern are extracted only from 

that particular city. Currently the multi land use 

classification is based on the passenger pick-up/set-

sown dynamics extracted from real world taxi trace data 

of different kind of taxi in multi land portion. 

 The passenger pick-up/set-down dynamic pattern will 

be different for different land that is different multi city. 

For example Beach have more number of people visited 

in the evening than the morning. And scenic spots have 

more passengers in daytime than at night and have more 

passengers during holidays rather than weekdays. 

 We designed six features extracted from the pick-up/set-

down data of different time lengths. Each of the features 

was evaluated to recognize the region with social 

function of that region. 

 

 We find that social function of regions is not steady all 

the time. And it may vary differently for different land 

portion. Here human flow and latitude, longitude data 

from global positioning system taxi trace gives 

activeness of all kind of regions in different multi land 

portion. The six features are given by  
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II.   RELATED WORKS 

This section briefly gives information about related 

works on taxi trace data and also for multi land use 

classification. The taxi trace data could be used for 1) 

Rebuilding a city road map. 2) Providing information 

about traffic condition, analyzing potential traffic 

hotspots. 3) We can identify routes for navigation 

because taxi trace data sometimes imply the 

experienced taxi driver knowledge.4) it helps people to 

avoid traffic jams.5) determining an abnormal 

trajectory since some taxi driver may be intentionally 

choosing a longer route to make more of a profit. 

Mobility data may also contain information that can be 

used for developing intelligent transportation systems 

(ITS). The previous works on urban land use 

classification usually employ remote sensing 

techniques. 

Previous works on urban land-use classification usually 

employ remote-sensing techniques. They differ from 

this paper in two ways. First few works considered fine 

grained classification of urban social function. Some of 

the previous research focused on land-cover 

classification of two kind of social functions, namely 

residential and non-residential .some works also 

defined roads like highway, railway, and so on. And 

some other previous research classified social function 

as residential, commercial and industrial and finally 

institution. None of the previous research gives 

information of land use and classification as this paper 

does. Since remote sensing data cannot depict enough 

information. Second, few works can handle the social 

activeness of all kind of region. Previous work 

depicted the activeness information by visual analysis 

of building density from remote sensing images. But 

this method of visual analysis has two limits 1) visual 

analysis of building density is not suitable for the 

building-scale regions, although it may be suitable for 

region with lot of builidings.2) it does not depict the 

activeness of human social activeness since building 

density is not closely related to human mobility. There 

are few approaches using mobility data for land and 

multi land use classification. The human mobility data 

can be obtained by using cell phone data, even the rural 

area of the city region can be covered, but we have to 

face serious problem in environment. Traffic level is 

increased. And agriculture land portion also reduced. 

For example we take a study area in china. Fuyang 

country is located in the south of Yangtze delta region 

& is one of the fastest growing industrial & an urban 

region in china.so the agriculture land loss is increased. 

It was apparent that the amount of agriculture land loss 

showed large fluctuations between 1999 and 2006. In 

1999, 128 ha of agriculture land were converted to 

other uses. In 2000, that value changed to 133 ha, and 

then in 2001, it abruptly increased to 76 ha, and 
remained high in 2002 and 2003. It then abruptly 

decreased to 8.6 ha in 2004. And increased to 354 ha in 

2005 and 217 ha in 2006. The agriculture land portions 

are converted to transportation, village residence, city 

and town and also for industry area. 

 

   
 

Figure 1: yearly agricultural land loss from 1999 to 2006. 
 

Figure 1 shows that large gaps existed in the amounts of 

agricultural land converted to transportation, village 

residence, city and town, and industry. 

 

 
 

Figure 2: Pattern and structure are important elements in image analysis 

beyond single pixel interpretation. 

 

 Origin-Destination (OD) flow gives information about 

human mobility & urban dynamics in city. LBSN, which is 

used for location based service.  It also used in city 

planning and traffic engineering. It explored the 

relationship between Origin-Destination flows and social 

function of origins and destination to mine the semantics of 

OD flows. Cost is high and inefficient. Knowledge about 

OD is limited. Another research about finding traffic 

anomaly by using microscopic traffic variable. By using 

traffic variables we can able of achieve Transient, Traffic & 

incident originator with 100%detection rate, zero false 

alarm rate achieved. The loop detector used here has fixed 

location so it takes long time to find the traffic difference. 

 

To achieve flexible and intelligent control of traffic and 

transportation systems, Wang developed an agent based 

networked traffic-management system. The agent-based 

control decomposes a sophisticated control algorithm into 

simple task-oriented agents that are distributed over a 
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network. The ability of dynamically deploying and 

replacing control agents as needed allows the network to 

operate in a “control on demand” mode to adapt to various 

control scenarios. The system architecture employs a three-

level hierarchical architecture. The highest level performs 

reasoning and planning of task sequences for control 

agents; the middle level dispatches and coordinates control 

agents; and the lowest level hosts and runs control agents. 

The control agents are represented by mobile agents that 

could migrate from remote traffic control centers to field 

traffic devices or from one field device to another. Traffic 

and transportation systems consist of many autonomous 

and intelligent entities, such as man-driven vehicles, signal 

lights, and variable signs, which are distributed over a large 

area and interact with each other to achieve certain 

transportation goals. 

 

The agent architecture consists of five types of modules: 

Sensors, Effectors, Communication, Motivation, and 

Cognition. Sensors perceive the environment; Effectors 
take actions; the Communication module is responsible for 

communication with other agents; the Motivation module 

models the agent’s long-term goals, roles, 

and preference, whereas the Cognition module monitors 

and controls the agent’s individual, communicative,  and 

cooperative activities. 

 

III.   CHARACTERISTICS OF TAXI GLOBAL POSITIONING 

SATELLITE TRACE DATA SET 

The taxi GPS Trace data set used in this paper of multi land 

usage classification comes from multi city in India. The 

taxi GPS traces were generated over a period of one year. 

During this period the GPS is installed in the taxi of multi 

city (land). 

 

 
 

Figure 3: Functional diagram of Taxi Trace 

 The data set from GPS consists of the following 

information: 

 

 

TAXI ID: Each taxi has unique ID. 

          TIME: The GPS data give        time stamp 

”YYYY–MM–DD-HH:MM:SS” 

 

         GPS POSITION: It gives current longitude 

and latitude. 

 

          SPEED: Gives current Taxi Speed    in 

km/h. 

 

          TAXI ORIENTATION: Gives the 

direction of the taxi. 

 

         METER STATE: It indicates whether the 

taxi meter is running. 

 

 

Figure 4: pick-up numbers in a local area near the Hangzhou railway station. 

The color bar on the right side illustrates different colors for different pick-up 

numbers. 

  Set down event is extracted from the mass of taxi      

traces with the sampling and extracting pick-up/set-down 

events. 

IV.   REGION EXTRACTION: DBSCAN-BASED CLUSTERING 

  Regions with high pick-up density are informative in 

conveying human mobility cues, which is related to the 

social function of regions. This paper focuses on regions 

with high pick-up density. From the algorithmic view, 

these regions can be defined as convex hulls of clusters 

within the set of pick-up/set-down points. The challenge 

of extracting clusters comes from the disparity of clusters. 

V.   LAND-USE CLASSIFICATION 

         The pick-up/set-down dynamics is to describe the 

variation of pick-up/set-down number over time. First, we 

reveal the inherent relation between land-use classes and 

temporal patterns of pick-up/set-down dynamics. Second, 

to evaluate how useful the pick-up/set-down dynamics 

would be for land-use classification, six features are 

designed. Four typical classifiers are then employed to 

recognize the social function (land use) of regions. 

Moreover, we explore which features when combined 

could achieve the optimal classification performance. 
Moreover, we evaluate how much time of historical data 
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the feature extraction requires to obtain reasonable 

classification accuracy. The six features are given by  

 Daily pick-up features 

 Daily set-down features 

 Pick-up/set-down different features 

 Pick-up/set-down ratio features 

 Weekly pick-up features 

 Weekly set-down features 

VI.   REGION DYNAMICS AND SOCIAL ACTIVENESS 

A region’s social function does not remain consistent all 

the time. It may change when buildings in the region are 

disused for reconstruction or change their utilization. For 

example, the land-use class of a region will change from 

station to residential district if the train station in the region 

is replaced by apartment buildings. We call such dynamic 

change of land use over time 

as region dynamics. The land-use classification result of a 

region over time can be used to depict the region dynamics. 

We employed the time length of 1 mo for feature extraction 

and classified land use of 

all the regions of each month. We found that the land use of 

many regions changed stably during the period of April 

2009 to March 2010. Transition of social function is 

usually caused by unusual social events, such as traffic 

regulation, building reconstruction, 

and new center opening. For five transition examples, we 

further investigate the underlying social events that cause a 

change 

in land use.  

VII.   CONCLUSION AND DISCUSSIONS 

In this paper, we explore and prove the potential use of taxi 

trace data in multi land-use classification. The data used in 

this paper are large-scale real-world taxi trace data of a big 

city with a population of 6 million. First, an improved 

clustering algorithm (iterative DBSCAN) is presented to 

extract regions, According to the characteristics of the data. 

Second, the land-use classification using the taxi trace data 

is proposed. Six kinds of Features are designed, and four 

classifiers are integrated into the evaluation. The 

performance of different features and classifiers is 

evaluated, and a best feature combination is also achieved. 

With the large-scale data, our approach can achieve an 

accuracy of 95% for land-use classification. Third, the 

dynamic transition of a region’s land use can be detected 

and reveal corresponding social events. 

Our work still has some limits for land-use classification. 

First, we cannot address regions that have few taxi 

passengers. 

The taxi passenger flow is only a small part of the whole 

human flow and this result in some regions having fewer 

passengers. However, if the trace data of personal cars are 

available, our method can be easily applied to 

complementary trace data to handle more regions. Second, 

our work currently only addresses regions with pure land 

use. We do not consider regions with multiple land-use 

classes, which will be focus of future work. 
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