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4 ERE

Nursery
Number | Number Sound rooms )ilial‘s
Nursery | Opening | Acceptance of of child- Floor . . . I
- . Floors 5 Flooring absorbing leading from
schools vear age children care space(m’) .
. material the elevated
/Capacity | workers .
railway
A 2013 0~5 76/70 21 1 513 ‘Wooden floor None Exist
B 2018 0~5 52/90 25 1 473 Wooden floor None Exist
C 2015 0~5 89/90 23 1 566 ‘Wooden floor None Exist
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Using acoustic camera technology on inspection of noisy vehicles
in Taiwan

Yi-Hui Hsieh !, Wei-Chong Chang !, Pei-Hsiou Ding *, Meng- Yu Tsai *
Environmental Protection Administration Executive Yuan, R.O.C . (Taiwan)
83, Zhonghua Rd. Sec. 1, Zhongzheng District, Taipei City 100006, Taiwan

ABSTRACT
In recent years, noise complaints on motor vehicles had shown an increasing trend and
became an environmental concern issue in Taiwan. Since 2021, innovative acoustic camera
technology used to inspect high-noise vehicles exceeding "Vehicle Noise Control Standard"
would be fined. There are 111 sets of acoustic camera equipment using in 21 counties and
cities in Taiwan, and local government issued 4,099 fines to violating vehicle owners. This
environmental policy has been supported by people living near major road with ninety
percent satisfaction.
Currently, acoustic camera technology with sound radar adopted by some cities in France to
locate noisy vehicles accurately and issue fines automatically. Array sound camera
technology has been used to inspect noisy vehicles in Netherlands and Germany. Taiwan is
the first country in Asia to use acoustic camera technology conducting inspections and law
enforcement against noisy vehicles. The sound camera technology system is mainly
composed of high-speed camera equipment, sound level meter and license plate recognition
system. Fixed systems are prior to set on specific road in hot spots of public complaint to
inspect and outlaw noisy vehicles.
After implementation of acoustic camera technology in these years, some challenges need to
overcome. First, people doubt with accuracy and fairness of law enforcement equipment.
Second, noise judgment of multi-source vehicle with law enforcement. To improve accuracy
of law enforcement and multi -sound source vehicle noise judgment, technology of
combining sound photography with array microphones is developing in Taiwan. In the future,
we plan to conduct research on multi-source vehicle noise judgment technology to improve
inspection efficiency and ensure a peaceful environment.

1. Foreword
1.1 Policy origin

The environmental protection authorities accept complaints from the public about the
nuisance of noisy vehicles, and how to prevent and enforce the issue effectively has always
been a topic to tackle. However, due to the deficiency of regulation, measurement
technology and adequate equipment in the past, even a lot of manpower and time had been
spent, the results were still ineffective. Moreover, difficulties of acquiring noise evidence
that made the cases questioned and dissatisfied either by the informants and the reporting
vehicle owners. The top three of the noise complaints sources in Taiwan were vehicles,
construction projects, and entertainment business places, among which the vehicles noise
reporting cases were 28,933 as about 27% of all cases in 2019. The population was about
23.6 million and the number of automobiles and motorcycles was about 22.11 million in
2019. There was almost one automobile/motorcycle per person on average that was high
dense and wide distributed. Unlike other noise sources such as construction noise, which is
controlled by time period and classified zone, the vehicles run on road and residential areas
all the time, causing annoyance at any time, so the control is difficult but necessary.
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To resolve the issue, since 2019, Taiwan Environmental Protection Administration
(TEPA) developed new enforcement strategies. The goal is to break through the existing
framework constraints and lead in state-of-the-art digital technology. It is expected to
enforce and prevent noisy vehicles more effectively and provide a comfortable and peaceful
environment for the public.

1.2 Overview of the vehicle noise control measures

Since vehicle noise is fleeting with the rapid movement of automobiles and
motorcycles, it is rather difficult to enforce and control. Therefore, besides the enforcement
and fines for in-use vehicles, the measure has set up a gatekeeping mechanism for the source
control. Any vehicle should meet the new vehicle noise standards before sale, and with the
following controls measures such as vehicle noise reporting, joint inspections,
anti-remodified plans, etc., to establish overall control measures.

1.3 Current control measures encounter problems

In the past, the in-use vehicles only tested with stationary noise (to the right of Figure
1), the behavior of driving noise could not be reproduced. As a result, most of the noisy
vehicles on the road might pass the standards. It caused the vehicle owners would complain
the government’s policy and the people disturbing by vehicles would question the
government's credibility and professionalism. Even more manpower put in, the public
grievance was still there.

Figure 1 EPD, police and motor vehicle office officials on inspection and stationary test
in-situ

On the other hand, the inspection could only curbs the noisy vehicles temporarily and
the test site should comply with the CNS 5799 national standard. In addition, vehicle
annoyance occurs anytime and anywhere, but the inspection manpower cannot be put in for
24 hours a day. The noisy vehicles often showed up after the officials are off duty.

1.4 Can noise be suppressed by taking a photo?

In order to tackle the current regulatory dilemma, while refining the control strategy
and strengthening the ability of scientific and technological inspections, TEPA starts from
various aspects and formulates improvement strategies for the problems. Since 2019, the
concept of digital technology law enforcement has been introduced, combined with noise
measurement technology and license plate recognition system, and the innovation of
"acoustic camera technology law enforcement” has been developed. The technological
equipment has been used to assist and strengthen the banning of noisy vehicles and to
complement the previous restrictions on proof of noise banning and manpower issues.
During the pilot stage, the process of "notification to inspection™ was compared and
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exchanges of opinions were held many times to collect on-site experience to make
corrections. The feedback from the pilot stage showed that after the launch of "Acoustic
Camera Technology Law Enforcement”, in addition to the advantages of easy evidence and
strong deterrent effect, the manpower use was also more flexible. But the subsequent
notification process of inspection did not save administrative costs, and it was still
impossible to reproduce the real noise history by stationary test. Therefore, breaking through
the framework of the past and thinking about the revision of the law, if the vehicle exceeds
the standard while driving and be issued a fine directly, there is no need to notify the owner
of the inspection, which can greatly improve efficiency.

Therefore, after evaluated the feasibility of the license plate recognition and noise
measurement technology, TEPA started to develop an integrated acoustic camera system,
and refer to the speed enforcement camera law and completed the design of relevant law
enforcement authorization, equipment specifications, etc. TEPA built innovative vehicle
noise control measure "Acoustic Camera Technology Law Enforcement” has
comprehensively improved the inspection capacity of noisy vehicles , and greatly improved
the efficiency of law enforcement and sanctions.

2. Method
2.1 Project history

While making the direct penalty policy of "Acoustic Camera Technology Law
Enforcement”, SWOT analysis was used to analyze the possible impact of external
environmental strategies on the items such as Strengths, Weakness, Opportunities and
Threats to understand the opportunities and challenges, and then formulated the best
promotion strategy and method. Through the above analysis, the promotion process focused
on the five aspects of "Technical research and development”, " Regulation revision",
"Operation quality assurance/control”, "Focus communication” and "Implementation
enforcement"(as Figure 2). After continuous efforts and refinement, the acoustic camera
technology law enforcement implemented on January 1, 2021.

Technology R
’, R&D .,
. i
Implementaion Regulation
enforcement 'L/ S
——t 4
> Acoustic camera
= .
“ technology law :
&
“ enforcement ’
hocus Operation
QAQC

Figure 2 "Acoustic camera Technology Law Enforcement" Five Aspect Diagram
2.1 The development history of hardware equipment
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In recent years, acoustic camera noise radars have been used in some places in France
to precisely locate noisy vehicles and issue fines automatically. The Netherlands and
Germany also use array acoustic camera technology to enforce the law and conduct
inspections of high-noise vehicles. Taiwan is the first country in Asia to use acoustic camera
technology for law enforcement equipment, technology and development. Based on license
plate recognition and noise measurement technology has matured, the prototype of the
integrated acoustic camera system has been developed. (as shown in Figure 3), and then
since April 2020, with reference to the police speed camera mode, research and development
of equipment that can directly produce evidence to issue penalties, integrating noise meters,
anemometers, license plate recognition equipment, cameras and other hardware (Figure 4 ),

N BTSN . = > |
e A RS- 5 -
L iwd,

: , Sa A < |
ype of acoustic camera system ( Left: vehicle type / Right: fixed

i

Figure 3 The initial protbt

type )
. License Plate recognition
'J O > 0\
v'Video recording - "
Sound level meter bd v Plate recognition system
e S — * v Event 3 seconds record
v Noise detection \. \

v Verification every two years |

L}
Anemometer - .\,. . e
e —— | TEERA N A { ¥
@ v Interference detection g A /360 degree video ®,
N
. Control box
e e o
Q’Sound level meter, PC,

router, breaker etc.

Figure 4 Composition of acoustic camera equipment



2.2 History of regulation establishment

"Acoustic camera technology law enforcement” direct penalty is a brand-new law
enforcement concept in Taiwan. Therefore, legal regulatory and instrument specifications
need to be established in conjunction. There is no limit standard for "vehicles in motion™ in
the in-use vehicle noise control standard, and there is no law enforcement basis and setting
specifications for the direct evidence of scientific and technological instruments. More
importantly, the specifications and accuracy verification methods of the instruments must
also be formulated simultaneously.

In terms of the instrument specification and accuracy verification, the "Motor Vehicle
Driving Noise Measurement Method - Image Assisted Method (NIEA P211.80B)" is added
to clarify and standardize the verification methods such as instrument accuracy and
hardware specifications requirement to ensure the quality and fairness of test data for law
enforcement equipment and instruments. The method was announced on October 15, 2020.

On the legal side, by revising the "Noise Control Measures of Motor Vehicles in Use"
and setting up equipment installation specifications to complete the basis for law
enforcement, and revising the "Motor Vehicle Noise Control Standards"” of "Driving Noise
Standards" to regulate the noise of moving vehicles. The limit value is set to come into effect
on January 1, 2021.

The purpose of acoustic camera technology law enforcement is to ensure the
environmental tranquility needs of densely populated areas and specific areas such as
schools and hospitals. The road speed limit in these areas is mostly between 30 km/h and 70
km/h. Therefore, TEPA has collected the noise values of motor vehicle full-throttle tests in
recent years, using the inspection data of 1,369 automobiles and 1,352 motorcycles, as a
total of 2,721 new models verification data, for big data analysis.

It is found that the analyzed vehicle speed is below 50km/h and between 50 km/h and
70 km/h, based on the possible noise value of the vehicle, and the noise value of the vehicle
in use is analyzed: below the speed of 50 km/h, the noise value of the full throttle of all
vehicles does not exceed 86 dB(A); and the speed between 50 km/h to 70 km/h, it does not
exceed 90 dB(A).(Figure 5)

@E speed full-throttle P <86dB(A)
“O—CF Z § \
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Figure 5 Schematic diagram of data collection method

According to the aforementioned analysis results, TEPA has revised the noise of
driving motor vehicles on December 1, 2020, regulating the speed limit of lanes below 50
km/h, and the noise during driving shall not exceed 86 dB(A); the speed limit of lanes is 50
km/h to 70 km/h, the control standard shall not exceed 90 dB(A).

2.3 Case and equipment quality control
In order to ensure the impartiality and objectivity of the law enforcement of acoustic
camera technology, the rules of acoustic camera "Triple certification of equipment” and
"Double checks on penalty cases" is formulated as follows:
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2.3.1 Triple certification of equipment

1. Certification by the Bureau of Standards, Metrology and Inspection of the Ministry of
Economic Affairs (BSMI, MOEA): The sound level meter is a legal weighing and
measuring instrument announced by the BSMI. Therefore, a Class 1 sound level meter
approved by the BSMI must be used for acoustic camera system and be verified by the
BSMI every 2 years.

2. Verification by the EPA: Each sound camera system must be sent to a national-level
regulatory noise laboratory designated by the EPA for system comparison and
verification once a year to confirm that the accuracy and precision of the equipment
meet the standards before law enforcement can be carried out.

3. Calibration by the local Environmental Protection Department (EPD): In order to
ensure the stability of the sound camera system, the reading of the sound level meter
must be confirmed every 3 days, and the system clock must be calibrated every 5
minutes.

2.3.2 Double checks on penalty cases

1.Excluding of background noise interference: The background noise correction is
required during the law enforcement process of the acoustic camera equipment. In
addition to the noise generated by vehicles, other ambient noise interference must be
excluded. Meteorological conditions must also be checked. Dry roads, no rain, and
wind speeds under 5 m/s must be met.

2. Clarify the contribution of noise: During the measurement, 3 seconds before and after
the noise event occurred of video files are recorded, and stored for 5 years. Each
exceeding standard case must be confirmed through reviewing the video files by EPD
before a penalty case can be issued.

2.4 Performance of Focus Communication

In order to implement the policy of "Acoustic Camera Technology Law Enforcement"
smoothly, TEPA not only arranged several equipment demonstration and operation
meetings for EPD, but also invited heavy-duty motorcycle riders to demonstrate the acoustic
camera inspection process before the measure was launched. In addition, besides the regular
public hearings on amendments to the regulation, also exchanged opinions and dialogued
with the vehicle industry, car enthusiast groups, and right-of-way groups.

2.4.1 TEPA Acoustic Camera Inspection Demonstration Exchange Meeting

In September 2019, TEPA arranged a acoustic camera demonstration on the 139 county
road ( a hot spot for large displacement motorcycles). In addition to equipment display and
operation training, the riders were invited to demonstrate the acoustic camera inspection
process, so as to let the frontline operators more familiar with the equipment and process of
acoustic camera system.

Acoustic camera enforcement is a brand-new policy. For majority people, it is a
preferred policy for the government to ban and deter noisy vehicles more effectively.
However, some enthusiasts regard large displacement motorcycles, super sport cars and
modification as noise makers, and thought that this policy was regulated for specific objects,
so they misunderstood and were dissatisfied with the policy.

In order to dispel the doubts of car enthusiast groups, before the regulation came into
effect, TEPA invited cyber celebrity groups, news media, auto and motorcycle professional
media, and representatives of the automotive industry to an exchange meeting in October
2020 (the regulation announced in December). The meeting held at a national verified noise
laboratory, with demonstration of acoustic camera technology law enforcement equipment
and verification procedures in-situ and showed several vehicle types and operational
scenarios (such as original performance large displacement motorcycles, modified
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motorcycles, special version cars and general modified motorcycles etc.). "Seeing is
believing™ to get rid of rumors that the policy is focused at banning specific car types, and
fully convey the policy intention of " Aiming Noisy Vehicle™ as well as the accuracy and
impartiality of equipment.

Through the promotion of new media that is more lively and closer to life, let the
people understand the law enforcement of acoustic camera technology. The information of
equipment specifications, control standards, and suggestions for installation locations were
designed to promotional pictures and place them on TEPA's official Facebook. Afterwards,
EPD personnel are regularly invited to conduct technical exchanges meetings and
discussions, share implementation experience, difficulties encountered and corresponding
methods, in order to strengthen training and enhance professional knowledge.

3 Result

3.1 Law Enforcement Strategy and Planning

The innovative control measures of "acoustic camera direct penalty"” can not only
improve and supplement the deficiencies of existing control measures, but can also be used
in conjunction with existing control measures. It can save labor costs and prolong law
enforcement time (24-hour full-time monitoring). It also allows the EPD to change from
passive to active, and install instruments at noise hotspots to directly monitor noise without
having to coordinate and match attendance time. In terms of matching the
anti-remodification policy, if the photos taken are compared with the cloud and it is found
that the vehicle has record of passing the inspection, but there still is re-modifications,
non-original exhaust pipes or suspected modified exhaust pipes, also the EPD can use the
current inspection notification method, car owners will be asked to go to the designated
place for inspection. Once the noise exceeds the standard, a fine can be issued directly to
deter loud vehicles and make the vehicle drives at a lower sound and then avoid complaints
in advance.

3.2 Promote effectiveness

The existing roadside inspection mode requires in-situ noise measurement to confirm
whether the vehicle exceeds the standard or not before penalties can be issued. The
stationary noise test might spend at least 20 minutes for each vehicle approximately. The
acoustic camera technology law enforcement can simultaneously record video (three
seconds before and after the event occurred), take photo and complete noise measurement,
which greatly shortens the procedure and improves the efficiency of inspection and reporting.
In comparison, the efficiency has increased to 200 times (Figure 6). After the sound camera
equipment is installed, it can effectively prevent noisy vehicles from passing through the
area and ban them 24 hours a day to maintain ambient tranquility, and it is no longer
necessary to gather a large number of manpower to attend checks and inspections, which can
greatly reduce the cost of human resources.

3.3 Sound Camera Law Enforcement Equipment of Local EPD

From January 2021 to December 2022, there were a total of 111 sets (Fixed 49 sets,
mobile 62 sets) in 22 cities and counties. 4,099 cases were fined directly, and 5,627 cases
were notified for inspection. Among them, there were 50 appealed cases (34 rejected, 11
revoked, and 5 petitions pending) (Table 1). The policy has exerted the effect of curbing
noisy cars and are welcomed by people living beside roads. It accounts for nearly 90% of
policy satisfaction.
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Stationary test Acoustic camera system

Figure 6 Comparison of measurement efficiency between current inspections and
technological law enforcement

4 Conclusions and recommendations

After the implementation of acoustic camera technology law enforcement, there are
two problems that need to be improved: 1. People question the accuracy and impartiality of
law enforcement equipment; 2. The noise judgment problem when multiple vehicles pass by.
In order to solve the problem of multi-sound source vehicle noise, TEPA has revised and
developed the combination of acoustic camera and array microphone technology, which will
be applied to multi-noise source vehicle acoustic camera technology law enforcement, so as
to improve the noise measurement technology of driving motor vehicle acoustic camera. In
the future, it will be combined with multi-noise source vehicle judgment technology and
improve inspection efficiency effectively and maintain environmental tranquility.

The current equipment is bulky and expensive, so could not be widespread installed. In
the future, TEPA will continue to develop miniaturized equipment. Through regular
technical exchanges and discussions, collect feedback from front-line implementation
experience, and communicate with related equipment industries to establish demand and
supply. The connecting bridge further improves performance, and uses Al technology,
combined with industry research and development, to further increase the ratio of domestic
production and reduce equipment costs.

In order to expand the benefits of scientific and technological law enforcement, realize
the comprehensive establishment of small-scale intelligent governance environment Internet
in various regions, and maintain the environmental quality of various residential areas,
acoustic camera will gradually combine "smart cities and internet of things" in the future,
with smart street lights, air boxes and other "smart co-poles"” concept, providing
environmental monitoring data, and adding value after data analysis.

Using monitoring data to interweave real-time distribution and characteristics of traffic
noise in the area, it can be combined with the modular setting of smart poles in future smart
cities, extending to every corner of life, including real-time information on incident
prevention, traffic monitoring and even charging of mobile devices, etc. Provide a full range
of life convenience information, and move towards a comprehensive Al smart city! Become
a part of smart city construction.
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Table 1 Statistical of Vehicle Sound Camera Equipment and Implementation Status

County/City

Equipment
statistics (units)

Achievement statistics

Appeals (number of cases)

. . Direct Notification . :
Fixed |Mobile penalty  |of inspection Rejected | Revoked | Pending
Taipei City | 10 2 1,475 2,115 0 0 0
New Taipei
City 25 4 869 2,068 20 0 2
Taoyuan
City 0 11 313 0 0 0 1
Taichung 0 4 357 779 3 1 2
Tainan City| 4 2 322 79 0 0 0
Kaohsiung
ity 4 3 27 0 0 0 0
Keelung 0 4 21 0 0 3 0
Hsinchu
City 3 2 133 135 0 2 0
Hsinchu
County 1 2 238 21 0 0 0
Miaoli
County 1 3 67 47 8 1 0
Changhua
County 0 2 79 114 0 1 0
Nantou
County 0 3 87 0 1 0 0
Yunlin
County 0 2 16 0 0 0 0
Chiayi City| 0 2 0 0 0 0 0
Chiayi
County 0 2 1 17 0 0 0
Pingtung
County 0 2 24 29 1 0 0
Yilan
County 0 4 59 0 1 1 0
Hualien
County 0 2 2 59 0 0 0
Taitung
County 0 3 9 109 0 2 0
Penghu
County 0 1 0 0 0 0 0
Kinmen
County 1 2 0 55 0 0 0
Lianjiang
County 0 0 0 0 0 0 0
Total 49 62 4,099 5,627 34 11 5
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Policy origin
® Vehicle Noise Control

* 23 millions Population and 22.2 million vehicles were registered in Taiwan at the end of
2022, of which 14 million were motorcycles.

* Vehicles installed with modified mufflers give rise to noise pollution that disturbs the
environment and the public.

—> Almost 1 automobile/motorcycle per person on average.

—> High dense and wide distributed.

Current control measures encounter problems

The top three of the noise complaints sources in Taiwan
) . Number of .
ranking item ratio
cases
1 vehicles 28,933 27.04%
2 consticHon 26,828 25.07%
projects
3 SntErAlnmen 17,178 16.05%
business places
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3 Current control measures encounter problems

® Vehicle Noise Control

» Stationary noise test in-situ. = The driving noise could not be reproduced.

Can noise be suppressed by taking a photo?

» Since 2019, the concept of digital technology law enforcement has
been introduced, combined with noise measurement technology
and license plate recognition system, the technological equipment
has been developed and used to assist and strengthen the banning
of noisy vehicles. But it was still impossible to reproduce the real
driving vehicles noise by stationary test.
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Acoustic Camera Technoloty Law Enforcement

» In 2020, TEPA stared to develop an
integrated acoustic camera system,
and refer to the speed enforcement Fisheye camera
camera law and completed the

design of relevant law enforcement Sound level
authorization, equipment meter
specifications, etc.

» Then, the innovative vehicle noise License Plate
control measure has been builtand ~ recognition

comprehensively improved the
inspection capacity of noisy vehicles, Anemometer
and greatly improved the efficiency

Q of law enforcement.

Method

3

©
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SWOT analysis-Project history

» Five Aspect Diagram

Acoustic camera
technology law
enforcement
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Development history of hardware equipment
Composition of acoustic camera equipment

. License Plate recognition “\
i . =

v Video recording i

? Sound level meter & v Plate recognition system
S ——— ] v Event 3 seconds record
v Noise detection \. v
v Verification every two years |
NV

Anemometer \/ Fisheye camera =
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v Interference detection g

v 360 degree video
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[\ Control box

0m level meter, PC,
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Development history of hardware equipment

The initial prototype of acoustic camera system

France Taiwan is the first country in Asia
AN al T 2 .
£ . //

vehiéle fixéd type

Regulation Establishment

1. The current noise control measure, there is no limited control standard
for vehicles in motion, and there is no law enforcement basis and
setting specifications for the direct evidence of scientific and
technological instruments.

2.Base on the above, we should consider to formulate simultaneously the
instrument specification and accuracy verification.

» “Motor Vehicle Driving Noise Measurement
Method-Image Assisted Method” is added to
clarify and standardize the instrument accuracy
verification to ensure the quality and fairness of
test data for law enforcement equipment and
instruments.
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Regulation Establishment

3. On the legal side, by revising the “Noise Control
Measures of Motor Vehicles in Use.” setting up
equipment installation specifications, and revising the
“Motor Vehicle Noise Control Standards” of “Driving
Noise Standards” to regulate the noise of moving
vehicles.

»The limit value is set to come into
effect on January 1, 2021.

Noise value of the vehicle in use is analyzed
» Inspection data : 1369automobiles+1352motorcycles=2721
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History of regulation establishment

» Schematic diagram of data collection method

4 4 D
speed full-throttle P <86dB(A)
<O—©F \ . J

& 4 D
2 No improper
Driving normally Tncdification spccd full-throttle P <90dB(A)
O O . \ 7
impartiality and objectivity
equipment quality control
Triple certification of equipment
Metrology and
Inspection of Verification b Calibration b,
s il e the EPA the EPD
Economic
Affairs
1. Class 1 sound level meter be verified by the BSMI every 2 years.
2. once a year to confirm. B
3. sound level meter must be confirmed every 3 days, and the system clock >
must be calibrated every 5 minutes. @
18
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impartiality and objectivity
equipment quality control

Double checks on penalty cases

Clarify the — Excluding of
contribution of - background noise
noise : interference
= & 1. 3 seconds before and after the noise event occurred of record

@ 2. Dry roads, no rain, and wind speeds under 5 m/s must be met.
LA

Performance of Focus Communication

TEPA Acoustic Camera Inspection Demonstration Exchange Meeting

auto and
motorcycle

car enthusiast groups
professional media

Facebook

EPD are regularly
Internet media

invited to meetings B4
and discussions
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Promote effectiveness

» Comparison of measurement efficiency between current inspections and

After Efficiency 200 times @

technological law enforcement

@ Fisheye camera Photo with statutory information
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Sound Camera Law Enforcement Equipment
of Local EPD

111 sets of acoustic camera equipment
using in 21 counties and cities

5,627 cases were notified for inspection

7N\ 1000 2000 3,000 4,000 5,000

Conclusions and recommendations

» After implementation of acoustic camera technology in these years, some
challenges need to overcome.

1. People doubt with accuracy and fairness of law enforcement equipment.
2. Noise judgment of multi-source vehicle with law enforcement.

» To improve accuracy of law enforcement and multi -sound
source vehicle noise judgment, technology of combining :
sound photography with array microphones is developing in , 2ol
Taiwan. In the future, we plan to conduct research on multi- &
source vehicle noise judgment technology to improve
inspection efficiency and ensure a peaceful environment.
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SCHEDULE
Opening Reception

Time & Date: August 20 (Sunday} 18:00-20:00
Venue: Lobby(2F)

Session Chairs’ Meeting

Time & Date: August 20 (Sunday) 19:00-21:00
Venue: Rm 307

Congress Banquet

Time & Date; August 22 {Tuesday) 19:00-21:00
(Doors open at 18:30)

Venue: Int'l Conf Rm

Closing Reception
(hosted by Inter-Noise 2024, Nantes, France)
Time & Date: August 23 (Wednesday) 17:30-19:00

Venue: Cafeteria “WORLD KITCHEN!Y
(in front of Hall 6, Makuhari Messe Central Mall)

— Complimentary Wi-fi ——  For more info please go to
P ry the official Website

Inter-Maoise 2023

SSiD: MESSE-WiFi @@
Password: nakase2-1 :

®
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