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1. Introduction1

In recent years, countries are concerned about the “big 
data”, sought by expanding its range of applications in 
the country, further release the potential value inherent 
in the data. March 29, 2012, the Obama administration 
announced the “big data research and development pro-
gram”, aimed at improving the capacity of existing people 
to acquire knowledge from large and complex data, and 
to accelerate the pace of the United States in science and 
engineering fields invention, enhance national security, 
change existing teaching and learning methods. Also in 
our July 22, 2012, held the “First China Big Data Applica-
tions Forum” in Beijing University, Major topics include 
the development trend of big data, big data applications 
in different scenarios, cloud computing and big data, big 
data and business intelligence It aimed to discuss the value 
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of big data. At the First China International Exhibition 
of cloud computing technology and applications, held in 
April 2013, Secretary, Ministry of software services work-
ers Chen said, “big data, I think it has four dimensions: 
volume, variety, development speed Finally, is the value 
of the complex, it can be said everywhere is gold, full of 
sand” [1].

With the rapid development of the city, traffic conges-
tion, traffic pollution increasingly serious traffic accidents 
occur frequently. These are the problems to be solved in 
major cities. Intelligent transportation becomes the key to 
improve urban transportation. To this end, timely and ac-
curate data and build traffic to obtain traffic data process-
ing model is a prerequisite for building intelligent trans-
portation, but this problem can be solved through big data 
technologies [2].

2. The concept of Big Data
Big Data “big data” is the second cloud computing, net-
working IT industry after another disruptive technologi-
cal change, on the governance model, corporate decision-
making, organizational and business processes, personal 
lifestyle will have a huge impact. In information technol-
ogy, big data is a collection of data sets. This collection is 
so large and complex that it is difficult to be handled by 
existing database management tools [3].

From a wide variety of types of data, the ability to quick-
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ly obtain valuable information, it is the big data technolo-
gies. Big Data features are four levels: first, the data volume 
is huge. From TB level, jumped to PB level; second, the 
data type range. Including video, image, location informa-
tion, sensor data, etc. Third, the value of low density and 
high value. In the video, for example, uninterrupted moni-
toring process, it may be useful data has only twelve sec-
onds. Fourth, the processing speed is 1 second laws. This 
last point is and traditional data mining techniques are 
essentially different. In the transport sector, vast amounts 
of data including four types of data: sensor data (position, 
temperature, pressure, image, speed, RFID etc.); system 
data (logs, equipment records, MIBs, etc.); service data 
(charging information, Internet services and other infor-
mation); application data (generated manufacturers, en-
ergy, transportation, performance, compatibility and other 
information). Many types have traffic data, but also the 
huge volume [4].

3. Big Data technologies and Intelligent Transportation
3.1. Big Data: change the path of the traditional traf-
fic management
A substantial increase in the rapid development of social 
economy prompted the city the number of motor vehicles. 
Accelerated urbanization break the equilibrium state of ur-
ban road system, the traditional transport system cannot 
meet the needs of today’s complex transport; traffic con-
gestion has become thorny problem. With Big Data tech-
nologies can promote change traffic management modes. 
The main features of its big data technology change the 
traditional traffic in the following areas:

(1) Large virtual data can be solved across the limits of 
administrative areas. Division of administrative regions in 
order to effectively rule the country and management, and 
a country divided into different administrative areas. The 
division of administrative regions in promoting the au-
tonomy of the individual, but also led to various local gov-
ernments seeking to maximize their own interests’ juris-
dictions, while transportation infrastructure, transit traffic 
lines and other border areas between local government in-
difference. Virtual sex big data traffic, enabling its informa-
tion management across the region, as long as the tenants 
in accordance with the principle of sharing relevant infor-
mation, be able to solve cross-border management issues 
in the existing administrative region [2].

(2) The large data having information integration advan-
tages and portfolio efficiency. All kinds of transportation 
management body of most cities scattered in different ad-
ministrations, showing a fragmented phenomenon. Involv-
ing transportation of “relevant” more than 10, each depart-
ment has its own information systems, but these data only 
exists in the vertical business applications and a single and 
adjacent service system lacks common linkage. This decen-
tralized management of the fragmentation caused by traf-
fic, such as traffic information is scattered, the information 

content of a single other issues. Big data will help establish 
a comprehensive perspective of the traffic information sys-
tem, to be integrated by different areas, different regions, 
different areas of “data warehouse”, construction of public 
transportation information integration use patterns, to 
play overall traffic function, so as to find new value, bring-
ing new opportunities. Such as weather, traffic, insurance 
sector data together, the transport sector can be studied 
efficiently disaster prevention and mitigation; IC card data 
binding sample survey, more efficient, more accurate mea-
sured traffic flow distribution [5].

(3) The intelligent performance of large data is prefer-
ably configured transport resources [4]. Traditional traffic 
management mainly relies on artificial means to plan and 
manage, difficult to achieve dynamic traffic management. 
Through the analysis of big data processing, it can assist 
traffic management to develop a better co-ordination and 
coordinated solutions. On the one hand reduce the human 
and material resources of the various transport sector op-
erators; on the other hand it may be some truth to enhance 
the rational use of transportation resources. Such as multi-
mode ground transportation network to determine the ef-
ficient allocation and traffic organization plan, multi-level 
ground transportation backbone network Green Wave 
traffic control and adaptive traffic signal control based on 
the results of big data.

(4) Fast and predictable performance of large data to 
enhance the level of traffic forecasts. Traditional think-
ing to improve traffic congestion in general is to increase 
infrastructure investment, namely widening roads, in-
crease road mileage to improve traffic capacity, but this 
practice has not only limited land resources, and planning 
programs would to meet the vision needs are also open 
to question. After the data of various departments to ac-
curately refine and build the appropriate traffic forecast-
ing model that can effectively simulate future operational 
status, verify the feasibility of transportation technology 
solutions. In the field of real-time traffic prediction, rapid 
information processing capacity data for vehicle collision, 
lane change, real-time predictive driver behavior stately in-
spection, also have very high reliability.

3.2. Big Data advantage in intelligent transportation 
applications
3.2.1. Improve traffic efficiency
Big Data technology can improve the capacity of transport 
operators promote efficiency, road network, amenities ef-
ficiency and regulation of traffic demand analysis. Improv-
ing transport large quantities involved, and a large volume 
of data characteristic big help resolve this dilemma. For ex-
ample, according to the American Institute of Los Angeles, 
through the organization of public transport vehicles and 
line optimization arrangements in vehicle operating effi-
ciency increases, reduce 46 percent of vehicle transporta-
tion can provide the same or better transport services. City 
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of London to take advantage of big data to reduce traffic 
congestion time and improve operating efficiency. When 
the vehicle is about to enter the congestion area, the sensor 
can tell the driver the best solution, which greatly reduces 
the economic cost of driving. Real-time big data, so that 
in the static idle data is processed and the need to use, you 
can be intelligent use to make traffic run more reasonable. 
Big Data technology has a high predictive ability, the prob-
ability of false positives and false negatives can be reduced 
at any time for dynamic real-time monitoring of traffic 
given. Therefore, when the driver was unable to predict 
the likelihood of traffic congestion, big data can help you 
understand in advance. For example, before the driver’s 
view, big data management system will lead to the front of 
the route based on traffic congestion, weather factors, de-
termine alternate routes to avoid congestion and to inform 
motorists via smartphone [2,6].

3.2.2. Improve traffic safety level
Wide application of active safety and emergency rescue 
system effectively improve the traffic safety situation, while 
real-time and predictive Big Data technology can help in-
crease data processing capacity of traffic safety systems. In 
the driver’s automatic detection, video detection of driver 
fatigue, alcohol detector and other vehicle-mounted de-
vice drivers to real-time detection is in alertness, behavior, 
physical and mental state is normal. Meanwhile, the joint 
probe roadside inspection of vehicles running track, Big 
Data technology quickly integrate various sensor data, a 
comprehensive analysis of the security model to build after 
the vehicle security, which can effectively reduce the pos-
sibility of accidents. In terms of emergency relief, big data 
with its fast response time and comprehensive decision-
making model that provides for the emergency command 
decision-making aid, improve emergency rescue, reduce 
casualties and property losses [7].

3.2.3. Provide environmental monitoring methods
Big Data technologies have an important role in mitigat-
ing the road traffic congestion; reduce the impact of car 
transport on the environment and other aspects. Through 
the establishment of monitoring and forecasting model for 
regional traffic emissions, operational and environmental 
data sharing traffic, build traffic operation and environ-
mental data sharing test systems, big data technology can 
effectively analyze the impact of transport on the envi-
ronment. Meanwhile, the analysis of historical data, big 
data technology can provide basis for decision making to 

reduce traffic delays and reduce emissions of intelligent 
traffic signal control, build prototype low-emission traffic 
signal control system and the environmental impact of ve-
hicle emissions simulation system [8].

4. Conclusion
In the current era of big data, data filled far beyond the 
impact of the corporate sector, which not only bring busi-
ness value, can also generate social value. With the devel-
opment of information and communication technology, 
transportation data from the plight of poor steering data-
rich environment, and face many of the traffic data, how to 
extract valid data become the key according to user needs. 
However, the big data technology in the field of intelligent 
transportation applications also facing enormous chal-
lenges, including in the field of privacy, data processing 
hardware, data incompleteness, effectiveness of the model, 
these are our future continued need to explore and solve 
problems.
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