SOLUTION brief
Intel intelligent transportation Solutions
Intel Inside®. Efficient and Smart Traffic Outside.

Intel Inside®. Efficient and Smart
Traffic Outside.
The Taiwan government partners with Far Eastern Electronic Toll Collection Co. (FETC)
to improve traffic and modernize its transportation industry through Intel intelligent
transportation solution
To solve the country’s
transportation problems, the
Taiwan government focused on
developing the industries that
can promote smart traffic. The
government collaborated with
FETC to gain access to Intel Inside
highway electronic toll collection
system, which modernized the toll
collection process and equipped
94% of cars in the country with
basic Internet of Things (IoT)
capabilities, setting a good
foundation for the development of
smart traffic in Taiwan.

As a true island of technology, Taiwan takes pride in harnessing today’s
latest IT solutions to develop its industries. Its transportation industry,
in particular, boasts basic infrastructures such as railways, highways,
freeways, and a high-speed railway that fully connect the northern and
southern parts of the island. As the country’s economy and industries
develop, however, the number of cars plying its roads has increased
rapidly. Reports show that at the end of 2015, the number of cars in Taiwan
has reached 7,730,000 or an average of 32.9 cars per 100 people. Such
huge amount of cars has resulted in traffic congestion, insufficient parking
space, environment pollution, and frequent traffic accidents.
To solve the country’s transportation problem and enhance traffic
efficiency in all its major roads, the government decided to develop
an Intelligent Transportation System (ITS) that will be responsible for
constructing a smart traffic solution that will enable Taiwan to become a
smart-technology island.
ITS utilizes electronics, communications, advanced sensor solutions, and
other technologies to provide real-time information that will increase
transportation safety and efficiency. Under this system, Taiwan has been able
to initiate enhanced transportation and traffic solutions that proved to be
viable in solving the country’s transportation woes. Among the ITS projects
that were implemented successfully were the release of multiple electronic
tickets for public transportation, establishment of municipal departments
of transportation, dissemination of bus information, and the creation of a
taxi dispatch system and the Taiwan Freeway Electronic Toll Collection (ETC)
system. Among these projects, the ETC system is seen as the most important,
as it integrates software, hardware, and platform technologies to lay a good
foundation for Taiwan’s smart transportation system.
The freeway ETC system uses end-to-end technology to provide realtime information on all vehicles traveling on the freeways. To drive on the
freeway more conveniently, about 94% of the cars in Taiwan were installed
with eTags, which transmit vehicle information and equipped with a radio
frequency identification (RFID) chip. The eTags allow the government to
gather real-time information to enable efficient traffic management along
the freeways and extend their use as well to related smart applications that
will improve traffic and transportation management.

Problem: Inefficient toll collection slows down traffic

Previously, 23 manual toll collection stations were designated in all the
three freeways in Taiwan. These toll stations would process about 1.5
million transactions on a daily basis. When passing through these toll
stations, vehicles would have to reduce their speed to pay toll with cash or
toll tickets. During peak hours and holidays, the slow movement going to
these toll stations usually become the source of traffic congestion.
To solve this toll collection inefficiency, the government began to study
the possibility of utilizing electronic toll collection in 1997. In 2004, the
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government commissioned FETC to
design a freeway electronic toll collection
system that will enhance and speed up
toll collection in all of Taiwan’s freeways.

Solution: End-to-end vehicle
recognition solution revolutionizes
toll collection

In 2014, FETC completely replaced the
manual toll collection system in all the
three freeways with the ETC system,
which utilizes RFID technology. Taiwan
has been using RFID chips even way
before on pet microchips and electronic
transportation tickets such as the Taipei
Metro’s EasyCard but have not been
widely utilized for the identification
of vehicles due to lack of motive and
integration platforms. It was not until
the need to revolutionize Taiwan’s
freeway electronic toll collection that
the government began realizing its
potential in acquiring individual vehicle
information to speed up toll collection
across all of Taiwan’s freeways. When
used for acquiring vehicle information,
RFID chips can rapidly sense fast-moving
vehicles within a certain range.

The Taiwan Freeway ETC system
platform

To enable individual vehicle information
acquisition, FETC designed 5.5cm x
3cm eTags with UHF Class 1 Gen 2 Tag
Protocol created by EPC Global, with
RFID technology that is compatible with
ISO/IEC 18000-6 Type C specifications.

After a vehicle license plate is registered
and credits are stored into the ETC
system, the eTag will be affixed to the
vehicle’s front windshield or headlight.
When a vehicle passes through toll
collection gates at the freeway, the ETC
system utilizes an enforcement module
to recognize the vehicle and instantly
deducts credits directly from the user’s
account. Only one eTag is being issued
per vehicle. If the eTag is removed from
the vehicle, it becomes invalid and cannot
be used by anyone anymore. This security
feature protects the eTags from theft or
from being used without permission.

The technology behind the Taiwan
Freeway ETC System
Through the ETC system, vehicles now
have a detectable electronic tag that
requires electronic sensor equipment
and fast processing on the backend to
achieve smart traffic. This system boasts
of advanced features and cutting-edge
technology that not only transformed
freeway toll collection but also laid a good
foundation for smart traffic across Taiwan.

Sensor gates monitor local traffic
situation
On Taiwan’s freeways, the ETC system
replaced the original 23 manual toll
collection stations with 327 electronic
toll collection sensor gates. Sensor
equipment and system modules were
installed on the gates to confirm
information of passing vehicles,

including RFID sensors, laser sensors,
ambient light sensors, cameras, DVRs,
detection, deduction, enforcement, and
audit modules. All these equipment
accurately detect vehicle information
such as license plate number, section
of the freeway, vehicle model, and the
time the vehicle passed through. All
the information acquired are integrated
and matched with other information
such as credit deduction, vehicle
model recognition, and enforcement
information to generate recorded data.
Advantech’s IPC with Intel Inside®
handles a series of rapid and complex
processes to ensure efficiency of the
sensor gates in gathering information.
Each day, the Advantech IPC processes
approximately 15 million vehicles, with a
detection rate as high as 99.97%.

Faster and more efficient data
analysis with big data

The ETC system not only ensures realtime traffic information but can also
collect large amount of data information
for analysis and prediction. After the
system collects vehicle information
through the sensor gates, the
information is forwarded to the backend
data center servers based on Intel®
architecture to conduct transaction
verification, take passing photo evidence,
and perform photo recognition.
The system take various situations
on the freeway into consideration
during verification, including traffic

congestion, accidents, and traffic due to
construction. It will then automatically
check for scan data errors and exclude
errors from credit deduction. The system
also calculates the toll collection and
collects supporting information, such as
the driver’s passing transaction, passing
photos, and photo recognition. After a
series of audit processes, the data will be
sent to the eTag user’s personal account
for payment deduction.
To date, the ETC system collects 15 to
22 million entries of actual traffic data
each day.
Result: End-to-end intelligent
transportation solution with Intel
Inside® realizes smart traffic
By implementing the ETC system at the
freeways, vehicle owners now benefit
from a pay-as-you-go toll collection that
is more precise and efficient in collecting
toll fees and without causing delay
in traffic. As electronic toll collection
does not require vehicles to slow down,
motorists reduce travel time as well
as carbon emission. When driving
from north to south, vehicle owners
can save a maximum of 45 minutes
in travel time with the new passing
speed. Paying without stopping saves
60cc of fuel consumption and 150g of
carbon emission each time, according to
statistics gathered between December
30, 2013 to December 31, 2015. This
means that with the ETC system, Taiwan
has been able to save fuel equivalent
to about 74 Olympic-sized pools (about
180 million liters) in a year and enough
carbon (430,000 tons) to be absorbed by
55 New York Central Parks.
Users can also conveniently store
credits to their eTags or check for
remaining credits via convenience
stores, gas stations, and FETC service
centers. The convenience offered by the
eTags attracted many vehicle owners
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and as of end of 2015, about 6.4 million
cars or 94% of the country’s cars are
now registered eTag users.
In terms of traffic-related data
acquisition using big data technology,
the ETC system has now accumulated
over 9 billion entries of transaction
information after just a year and a half of
use. Aside from transaction information,
the system also collects information on
traveling distance, time, vehicle model,
and other information that can be used
as to efficiently manage traffic.
More importantly, the end-to-end
architecture with Intel Inside harnessed
for the ETC system can be used for
the development of a smart traffic

management platform. With this
fast, precise, and stable platform,
traffic-related information can be
processed more efficiently using
powerful computing processing analysis
capabilities. Traffic information can
be processed 24/7 while ensuring
safety and security in data acquisition
through private cloud. If an overall
observation and evaluation can be made
to the vehicle traveling information
as well as information gathered from
transportation tickets, bus dynamic
information, and taxi dispatch systems
using this end-to-end architecture,
results can be utilized as a basis for
transportation development policy.
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Extending the use of the smart traffic system
Various aspects of Taiwan’s smart traffic
system continue to be developed. As
the system has the ability to identify
vehicle information, pay tolls, position
vehicle location, and perform other
functions, it can be extended as well to
other uses. If the positioning system and
personal communication equipment
are connected, the government or
even private companies can actively
contact vehicle users. Such function
can be extended to a variety of related
applications, including:
• Smart security: Drivers can be warned
about dangerous sections of any roads
that are unpassable. When there is
a special need for public safety or
certain vehicles need to be tracked,
government authorities can tap the
license plate recognition system to
track such vehicles. WiFi connection
while onboard, plus the convenience
of paying via their credit cards. On top
of this, they also get a printed receipt
from the driver at no extra charge.
• Traffic management: Traffic can be
regulated by harnessing information on
the origin and destination table, which
offers accurate depiction of congested
sections of the road. After cloud
data goes through big data analysis,
congested hours and sections can be
predicted, and the information can be
accesses by motorists through their
electronic devices. In addition to real-time
traffic control, the system can analyze
each time, section, and reason for traffic
congestion, which can be a basis for
further traffic improvement programs,
and confirm or adjust objectives through
later data observation.
• Trip and travel survey: Traditional
trip surveys, including trip distance,
expenses, and other related
information are hard to calculate, timeconsuming, labor-intensive, and have
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low accuracy. Through the system,
vehicles can collect accurate driving
information and can rapidly compile
relevant information on domestic
travelers. Statistics can be provided
to relevant industries to adjust cost,
enhance service, and achieve industry
upgrade. The government can also use
the system to integrate or test public
transit pricing policy and strategy.
Connecting industries to smart traffic
To realize its goal of developing smart
traffic across the country, the Taiwan
government believes that relevant
industries must be connected and
synchronized, including communications,
electronics, computers, IT platforms,
cloud systems, and software.

Smart Security

The government also hopes to upgrade
its ITS industry by combining the ETC
system, RFID, 4G, cloud computing,
big data, IoT, and other innovative
technologies. This will allow drivers to
instantaneously confirm traffic flow,
speed, and required travel time, while
relevant managing units will be able
to accurately manage traffic, relieve
congestion, plan traffic control measures,
and fully construct an IoT-based
transportation system. Collected relevant
information will also be used as basis for
developing smart cities.
In addition, the government hopes to
provide customized services according
to other countries’ traffic conditions and
needs, based on the success of the ETC
system. This would immensely develop
Taiwan’s export industry.

To learn more about FETC and its solution offerings,
visit http://www.fetc.net.tw/en/.
For more information about Intel® technologies in IoT, visit intel.com/iot.
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