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Sth floor (Golden Hall)

= Registration Desk

= Exhibition Area

= Opening Ceremony and Reception
s Closing Ceremony and Reception
= Plenary Sessions

= Technical Rooms

= Poster Sessions

= Young Professionals Travel Awards Ceremony
= Young Professionals Workshop

= Coffee breaks

o Elovatior access to 5%, I and ground floor

Q Ragntraton / CAEX (Tanitator Contar)

o Escalator socess 1o 5 and 3 Soor

1 GoblenHalll D GebtenMat 2 3 Gokden Ha 3

3rd floor

= Technical Rooms

= Congress Selection Committee
(CSC) Meeting

= Board of Directors (BoD) Meeting

= Practice of Noise Control School

= General Assembly (GA) Meeting

= Chair s Reception

= Exhibitor Workshop

= Women in Noise Control Lunch

= Future Congress Technical
Planners (FCTP)

= Press Room

= Cloakroom

= Coworking
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25 - AMBI ACUSTICA

B SILVER

02 - ATENUA SOM

03 - SCALA ACUSTICA
27 - GROM

09 - MASON
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38 - ZETA LAB

39 - OTERPREM

40 - 3R

45 - SENOR

46 - TECNICA ACUSTICA
48 - MTS BRASIL
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06 - EVERISOL

07 - NORSONIC

11 - ODEON

12 - MULLER

19 - VIBTECH

23 - HBK BRASIL

30 - SEVEN BEL

31 - VIBRANIHIL

41 - BEDROCK AUDIO BV
42 - NTI AUDIO
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B INSTITUTIONAL
21: PROACUSTICA
44: IN2026 AUSTRALIA

| | L}
.3
-e +

-
Y
.
N
=

~ OB BO §E BB E£O

Exhibitor workshops

During the Industrial Sessions
scheduled just after the keynote
session on Monday, August 25 and
Tuesday, August 26, exhibitors will
offer 40minute workshops within
dedicated time slots outside the
scientific sessions. They are free

to all congress delegates, and to
OneDay Exhibition Visitors on their
day of booking. Registration of
participants to the workshops will be
available by logging in to their online
IN25 personal account. Subject to
availability.

Venue: see IN25 app and website
Date: Monday, August 25,

15:20 - 16:00

Date: Tuesday, August 26,

15:20 - 16:00
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ed Machine Leaming (PEML): Combining data and “good biases”
i Inductive bias:
el < oot asurotons o

Physics-Enhance

b nairaints that we know of
undertying physics (anvdor extreme “"'?‘wwn;”v"z’m e ek
e invariances, boundaries)

Physics and domain  *
“ K

Model form/discrepancy bias:
n8n spprogosta ) Inchuding “lerms”, model form, and any
encedeairing akgorth S form of parsal knowiedge of a physics
salection ofthe algoritm e, loss. . a based model (with or without
functons, optimzationleaming Y uncertainty)

sigoritn corstaints

- constrain the space of admissible solutions
can be combined fo accelerate training and enhance generalisation even with limited data
- can be introdyced in different parts of the algorithm (not just the loss function!)

HERIGAZE T IEE 4 Alice Cicirello 8% THRAEEHEE

SAMPLE MOUNTING
Arrays of sound absorbing baffles

= & = 100VesTop.
& 100toTop
—a— 100NoTop+Sides

T

I
[TTE
sl

’

Sound Absorption Cogfficient

125 250. 500 1000 2000 4000
Fraquency (Hz)
Baffle array with 100 mm spacing
Specimen size 3.0x 3.6 x0.34 m
AL Davy etal, The measurement of the sound absorption of an
array of baffles FORUM ACUSTICUM 25 Malaga, Spain, 2025

KR ZE B G ERERATHFCHT Chiara Scrosati 81T HHHE
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Evaluation of composite
measurement methods
inter.nolse 20 transportation systems in T3

227 WBUST

Dr. Pei-Hsiou Ding, Mr. Yi-Hui
Department of Atmospheric En
Ministry of Environme

Taiwan

BB S T IR BT e IR S B

olse 10

Zl‘ﬂ-wﬂ\lﬂ

Department OfA
Ministry

2] 2 AE
HEAAE

15



ORI s

ARERRE R G I T am R+ HHEM R ER &5

16



: PROGRAM AT A GIANCE

sUnDay. | 7 MONDAY. AUGUST 25 ‘ ‘ TUESDAY. AUGUST 26 WEDPNESDAY. AUGUST 27

AUGUST 24
B2 gﬁiii giiii.
T il
: 1HEEE 1HEEEHEE

Registration Desk - 8:00 AM - 6:00 PM Registration Desk - 8:00 AM - 2:00 PM

Keynote Chiara Scrosati Keynote Noureddine Atalla
Golden Hall Colden Hall1-3

Plenary Jullo A. Cordioli
Colden Hall -3
= Closing Ceremony

Golden Hall

Registration Desk
12:00 PM - 6:00 PM

Industrial Exhibition - G

h
Lunch Break Closing Reception

Lunch Break Lunch Break
den Hall

General Assembly (GA)
meeting

Industrial Exhibition -

c
L.
3
2
k-4
2
z
%
&
K]
T
®
5
T
£

Keynote Li CHENG y Keynote Bruno Masiero and Nilesh Madhu
Golden Hall 1-3 Golden Hall1:3

YR Tonvel Exhibitor Exhibitor
Awards. workshops. workshoj
Ceremony 71 | 8o o nz o | n3 | ne pe

P4
ns
nz 33

Congress shuttle for the social event

Opening Ceremony
iden Hall 1-3

Golden Hall
v
Workshop
w
»
Y

Welcome/Opening
Reception

Industrial Exhibition -

Chair's reception
8- Ball m 1

Congress Social Event.
lulia Jockey Club
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1 H A A Review of Recent Trends in Airport Noise Issues in Japan

2 ] The effects of road traffic noise exposure on children's
well-being: Results of causal pathway analyses in the context
of the exposome concept

3 BavlliEa Urban sound and tranquility in the context of early-life
exposome

4 | Biophilic soundscape design in urban greenspaces

5 [ Assessment of Noise Pollution in Cidade dos Lagos,
Guarapuava/PR: Noise Mapping as a Tool for Sustainable
Urban Planning

6 +HH Urban Sound Mapping in Public Spaces of Istanbul: Sound

- Pressure Level Analysis in Kadikgy, Taksim, and Emingnii

7 By Calibration of smartphone-based sound level measurements
for reliable urban noise studies

8 o B Research on Noise Control Techniques for Highways
Adjacent to Residential Areas: A Case Study of a Section of
the Guangzhou-Shenzhen Highway

9 g Noise Reduction and Sustainability in Physical Education:
Impacts on Health and the school Environment

10 Vdil Impact of Traffic Parameters Prediction on the Accuracy of
Noise Modelling

11 By Method of interpreting the perception of everyday sounds in a
listed urban and architectural complex

12 THH Conceptual Transformations: From urban quiet soundscapes

to acoustic quality spaces in search of urban acoustic comfort

18




- ~ AReview of Recent Trends in Airport Noise Issues in Japan
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~ The effects of road traffic noise exposure on children's well-being: Results of

causal pathway analyses in the context of the exposome concept
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) am CERA T FRERHG ) (Exposome) HYSRHERES o WEESECE A STET
&5 (ALPINE k2 NORAH 518 ) 3% 2,467 & S EAVEEE - NMESSEHIEFET
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H
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ZERITAL ~ &R S 241 &R EERG (Social Exposome ) & B SRR
FLEBE R RERES] - FEERG - REMERS
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Exposome Mediators Outcome well-being

External Exposome Noise annoyance Prosocial behavior
(road noise exposure, Lden)

Social Exposome (e.g.,
Quality of relationships with
peers, family)

Sleep quality Happiness

Figure 1: Mediation Model focusing on well-being as outcome
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Peak Emergency ) » Fj LARFAh G5 T Bl 5 S (Y 2B
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Figure 1: Relationship between indicator, exposome conceptual dimensions, effect indicators and
overall wellbeing, mental health, and cognitive development. Wi,c rates how representative the
indicator is for this concept. Wi,e rates the strength of the relationship between indicators and effects.
Both are rates on a [0,1] scale.

Pd ~ Biophilic soundscape design in urban greenspaces

AR TR B AN RS
(—) Fa L HENRBRIIERLEAARREZLE RS - MR T HTEHEA

AT R B EESGs (BIWRIE) Bk, 28 » S0 E
s Ay TR EHIE (Noise Mitigation ) SREERCA S & HEEZ (R - &

i AR FERET ) (Soundscape Design ) HYBERGIEAE - R B 1 Ry — T AR A

EIHVEIR - MIFERTER DA THY) -

ZFiR—E SRR "B (Biophilic) B =aeat ) JTASHMESR - HEZE

5 B AT A g B A i bz o B R D B AR SR R T - LR

AR MRS, - T A 2RSS T | T & DL B AR R EERE T AT FIFEY)

23



BIARFIKE TR IE Ry t4H 1 - SERHSBAVRH e HEts ey T EAR ) B
A AR ST R R g - BIMESE I (E A T # A (electroacoustic ) = A%y
(anthropophonic) %4t (41 © #ERUSIREGE SEAYRIVN) fERITATTR © 8%
HY ARV RSB KA ~ DLEZRARESEN TR (R ~ f6E - Eitr ~ 57
%) REBR A Y RIS By 5 VB S AR -
(=) ZMFRZERIEN R — BB NAEITESR - ZIERG S TES BRI
%~ 2HAEGETEURENERER (VR) sHELEA ¢
LB RIS (Soundwalk) @ i TSP | (Soundwalk) - [EIZF USSR
SR EE R E B RAEE (W2BEME) -
2. B4R HERI 5 (Baseline Auralization) : i/ City Ditty S 54 TH. » iU
LRI ] T BNy 3D (5 BT A IR AT R -
3. E4pFE ML (Baseline Listening Tests) : FEEER= T - S HLIEIEE T 55
SR BT ERERASRE ) BVREEE o GE R LRI I T R -
4. PESEI TAEHHEES 1552 (Workshop and Design Competition) : #EEREEELSY
FEERAED ~ TR B E A IR E S - BRI TR - 2B R4
AAFEE (I EEFHERRE 2R T - R EAGHY T BB SetEt ) 2% -
5. 2w IR, (Competition Listening Tests) : BF &4 M TR EE » 0
FICETE R =Ta A - (8 R R RS Wb 35 T 07 ZE i E e = -
6. 1541 (E{LEL/NFH (Optimization and Sharing) : SRR THEER A | EIEM: ST
BAb T3k EEPREIAAUNE  FRHBER A IR T A E A 28 -
BB EFEERHE B URE VR BBEBRE AR T =
(9) ARtzeEr: e AEESR 5 (proposing a framework)fyEm=L > HE FRCRAE
e T IOTEERAIRIRT ) B T ORAKRTEI > MFEE e i E SR - AR R AR
M5 > B (1) BRAD City Ditty S50 T B B & b Ry ml e ~ w] G 8)
iy 3D EFEEAY ; (2) B T akEtimE ) BT IR HESERYITR - ZET
fligeat 726y TR ES S (3) R EEM S B L ARG ET T YRR
FIHIEAL -
(1) ASHETHIARR FyiE 2 — R E L B I A RIS R VR 89 T E 2R =3t

\Xv

FFFF

24



T - HEENE - IHEZRASR DR —(E 8 - AR T ERIA
HE AR ) IAB TSR R A T -

Figure 1: Participants engage in a reflective discussion following the soundwalk in the intervention

arca.

.~ Assessment of Noise Pollution in Cidade dos Lagos, Guarapuava/PR: Noise

Mapping as a Tool for Sustainable Urban Planning
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Figure 1: Study area - Cidade dos Lagos neighborhood, Guarapuava
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Figure 2: Noise Map - Cidade dos Lagos

75~ Urban Sound Mapping in Public Spaces of Istanbul: Sound Pressure Level Analysis

in Kadikoy, Taksim, and Eminonii
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Figure 1. Map of measurement locations in Istanbul: Taksim Square, Kadikdy Bull Statue, and
Eminonii Fishermen's Quay.

Figure 3. Field photos taken during morning, afternoon, and evening sessions at different locations: (a)
Kadikoy, (b)Taksim, (¢) Eminonu.
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1= ~ Calibration of smartphone-based sound level measurements for reliable urban

noise studies
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Figure 1: Smartphone positioning inside the reverberation chamber.
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Figure 2: Motorola Edge 50 Fusion
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J\~ Research on Noise Control Techniques for Highways Adjacent to Residential Areas:

A Case Study of a Section of the Guangzhou-Shenzhen Highway
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Figure 5:Noise simulation results
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71 ~ Noise Reduction and Sustainability in Physical Education: Impacts on Health and

the school Environment
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=+ ~ Impact of Traffic Parameters Prediction on the Accuracy of Noise Modelling
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Figure 3: General scheme of research procedure
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Figure 4: Summary results of predicted and real traffic volumes

37



—+— ~ Method of interpreting the perception of everyday sounds in a listed urban and

architectural complex
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Figure 1: Area map of Cidade Velha neighborhood, Belém, Brazil® .
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Figure 3: Daytime (left) and afternoon (right) sound maps of the study area. Simulation performed in
Predictor-LimA software, 2024. Garcés [27].
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-+ ~ Conceptual Transformations: From urban quiet soundscapes to acoustic quality

spaces in search of urban acoustic comfort
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Table 1: Factors affecting the perception of quiet areas [12]

Factors affecting the perception of quiet area

Acoustic Factors Non-acoustic Factors

Limit value according to noise 5 Limited number of users
indicator from noise map 2
T LAeq Area size
=
] LAS5,LA10,LAS0, LA90, LA95 Area function
percentile levels
Sound level difference between the g Historical and cultural value
area and its surroundings -3
- Dominant sound type “n Cleanliness, maintenance, safety
o
g § Presence of natural sounds Presence of natural elements (trees, flowers,
S g etc.)
Absence of mechanical sounds Accessibility
Table 2: Acoustic quality layers extracted from acoustic comfort and soundscape research (Factors are

referred to as “layers” in the relevant study) [13]

Acoustic Quality Layers
Acoustic Layers Non-acoustic Layers
o 5 LAeg Gender
Fg ?Ea SPL(A) Age
S &g Signal-to-noise ratio (SNR) Educational level
= < & LA10, LA50, LASO percentile levels Occupation
g g Fluctuation strength 3 Visit frequency
& E E Loudness = Aim of the visit
§ E Sharpness Human beha?nor patterns
-g E_ Roughness Average time spent
A
- § Sound Source Type Monthly income status
2 5 Annoyance by type of noise source Visitor density
@n 3 §
Perceived affective quality & Landscape elements
Degree of natural soundscape Urban space quality parameters
Soundscape/landscape diversity g Day time
g Soundscape/landscape comfort E Season
5 Sound Preference 'g Distance to nature
é Soundscape appropriateness é Weather conditions of the visit
@ Thermal comfort
E Audio—visual harmonies
5 Visual comfort
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Evaluation of composite noise measurement methods in land
transportation systems in Taiwan

Pei-Hsiou Ding', Yi-Hui Hsieh?
Department of Atmospheric Environment, Ministry of Environment
83, Zhonghua Rd. Sec. 1, Taipei City, Taiwan (R.0.C.)

ABSTRACT

I recent vears, noise pollution has become a significant emvironmental concern for the Taiwanese
public, with a notable upward trend in complaints concerning noise generated by multi-modal land
transportation systems. To elucidate the respective contributions of various tvpes of land transportation
system noise, this study selected three residenial locarions with significant noise complaints for
measurement and analysis. The investigation emploved three scientific measurement and intelligent
analysis tools, including Class | sound level meter, microphone arvays, and noise modeling simulations.
Field measurements in this study revealed that the primavy noise source was the ar-grade highway
section, consistenily contributing over 70% 1o the 1otal noise. A comparison berween field measuremenis
abtained with a Class | sound level meter and computer model simulation results showed a discrepancy
within +3dB(A), exhibiting a consistent overall trend. Furthermore, 24-hour continuous monitoring
indicated stable noise levels, unaffected by transient background noise, thereby confirming rhe dominant
contribution af the at-grade highway section. The findings of this research provide scientific evidence
Jor local environmental agencies to determine the responsibility of noise sources and serve as a crucial
reference for addressing noise complainis related to complex transportation systems.

1. INTRODUCTION

In recent years, Taiwan's metropolitan areas have experienced increasing population density, with
numerous newly constructed residential buildings often situated near land transportation systems.
Consequently, a growing number of urban residents are lodging complaints regarding noise from these
systems. However, road systems including freeways and expressways, generate noise with continuous
line source characteristics. The inability to halt vehicular traffic renders the measurement of background
noise infeasible. Consequently, when dealing with noise emanating from two or more adjacent road
systems, it is challenging to discern the individual noise contribution of each system, thereby impeding
the effective demand for noise mitigation plans and measures from road management authorities. The
purpose of this study is to use a variety of innovative measurement techniques to clarify the contribution
of noise from various transportation systems, to provide evidence for local governments to request
transportation authorities to improve neise in the future.

| phdingi@moeny. gov. tw
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2. RESEARCH METHODS

This study selected three locations where the public complained about land transportation system

noise for measurement. Three scientific and intelligent analysis tools were used, including array
microphones and Class 1 noise meter and traffic noise model simulation. These measurements were
conducted continuously for 24 hours to clarify the noise contribution ratio of each road system. And
these three measurement results were discussed and analyzed.

2.1.

Measurement Methods

This study selected locations where residents repeatedly complained about noise from composite
road systems (including two or more road systems) for measurement (as shown in Figure 1).
Measurements were conducted 24-hour continuously at residents' homes in Taipei City and New
Taipei City.

/
A

(1)6th Floor (rooftop), Lane 33, Section 2, Lixing Road, Sanchong District-
(2)6th Floor (rooftop), Alley 48, Lane 7, Section 1, Chengtai Road, Wugu District-
(3)7th Floor (rooftop), Alley 117, Lane 190, Section 6, Minquan East Road, Neihu District:

Figure 1 Three measurement locations for composite noise sources in land transportation
systems

Two sets of microphone array were used to measure the sound levels of the composite sound
sources from the two road systems separately and to determine their energy ratio. This energy
ratio was then used to decompose the combined sound level measured by a Class 1 sound level
meter, as illustrated in Figure 2. These array microphone systems used in this study were all
Sorama L642 array microphones (equipped with 64 MEMS microphones) from the Netherlands,
coupled with Class 1 sound level meters from France. The mutual distance between the three sets
of instruments did not exceed 2 meters. Continuous 24-hour measurements and the calculation
of hourly equivalent sound levels were performed in accordance with the standard measurement
methods for environmental noise stipulated by the Taiwan Ministry of Environment.
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2 microphone arrays 1 Noise Meter

> Microphone array (equipped with 64
MEMS microphones)

Class 1 noise meter (omnidirectional)

Figure 2 Schematic diagram of measurement equipment

In this study, a Class 1 sound level meter was positioned 1.5 meter above the ground and mounted
beneath two microphone arrays to simultaneously conduct an overall measurement of the
composite noise sources. Regarding the directivity of the microphone arrays, the design primarily
adopted the international practice of utilizing acoustic hoods for the separation of composite
sound sources from road systems, simulating the concept of directionality for sound acquisition.
Specifically, the two microphone arrays were oriented towards the target line sources: one
directed towards the elevated highway section above the measurement point, and the other
towards the at-grade highway section below the measurement point, as detailed in Figure 3.

Measurement Objects: The mainline embankment Upper Amyﬁ:ﬁ;tmﬁfm;gcb?é;bmr 9ELho
section of Nmomlmglhc‘dvai‘li and the Xizhi-Wugu Lower Array: Directed toward the mainline of National
clova 8¢ Highway | and the Class 1 sound level meter.

6 o
00T
20m 2} (top floor)
5F

noise aerier 4F
1 - aF

Hiehwav 1 (1o the south)
2F

1F

Figure 3 Field experiment and schematic diagram of the first case of composite noise
sources in land transportation systems
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22.

Source Separation Calculation Methods

In this study, the noise levels measured by the two microphone arrays (L; and L») were initially
used to calculate an energy ratio (r), as detailed in Equation 1. Subsequently, the noise level
measured by the Class 1 sound level meter was separated based on this energy ratio, as shown in
Equation 2 and Equation 3. The separated noise measurements were then individually subjected
to background noise correction. Additionally, this research employed the Cadna A software,
developed by the German company Data Kustik, for noise modeling simulation analysis. This
software is widely utilized internationally and is also a model software approved for use by
Taiwan’s Ministry of Environment. In this study, ISO 9613-2 was applied to predict the noise
levels at representative points along the complaint road sections.

r:lOU’M“_LZ) )

Where the L and L; are the noise levels in dB(A) , which measured by microphone arrays.

r
'=I, +10log——
L =L, og o

r
I means the separated noise level of the first noise source.

1
'=L +10log—
L =L, 0g1+r 3)

r
L, means the separated noise level of the second noise source.

3. RESULTS AND DISCUSSION

3.1.

Measurement Results and Model Simulation

The primary purpose of measuring composite sound sources from land transportation systems in
this study was to evaluate the effectiveness of using a Class 1 sound level meter and array
microphones in separating different types of linear road sound sources. Therefore, three case
studies were selected, focusing on the nighttime period (22:00 to 23:00) when residents reported
significant noise annoyance and disruption to their daily lives. This timeframe served as the
reference for sound source separation calculations and comparisons with computer model
simulation analyses. The field measurement results of this study revealed that the measurements
obtained using the Class 1 sound level meter were consistent with the results from the lower array
microphone, indicating that the primary noise source was the mainline traffic noise from the
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highway. This consistency demonstrates significant representativeness and comparability (as
shown in Figure 4 to Figure 5).

(1)6th Floor (rooftop), Lane 33, Section 2, Lixing Road, Sanchong

District
—~ 80.0
<
E 75.0
- 70.0
3 65.0
~ 60.0
55.0
50.0
AN N T N O NS AN NO AN O T VOO —
———————— SRS cococSocSocS S =~
¢ v R NN
— N N T NN O~ OS ~— AN NO — AN T VOO
————————— AN aNaSococscSSSoc o s =
Time (hour)
—o~Measured - Class 1 Noise Meter + O+ Measured - Main Line (lower array)
=+=Measured - Elevated (upper array) =#—Simulation Values - Class 1 Noise Meter
A« Simulation Values - Main Line =X=Simulation Values - Elevated

Figure 4 Comparative analysis of measurement results from Class 1 sound level meter,
microphone arrays and simulation model for case 1

(2)6th Floor (rooftop), Alley 48, Lane 7, Section 1, Chengtai Road, Wugu

District
80.0
~ 750
< 70.0
2 650
T2 60.0
g 55.0
-
50.0
45.0
— N N T VN O 0 OO —m AN N O — A O T VN O A O
————————— SaAaaSocococSo0S oS S =
[ S SN T S N S S SR S S G S S SR G (Y A SR O
S —m N 0 ¢ N O~ 0 OO —m AN N O —m A o g VBV O - 0
— e e e ey ey AN AN AN O O O O O O O O O O
Time ( hour)
=o—Measured - Class 1 Noise Meter + O+ Measured - Main Line (lower array)
=+=Measured - Elevated (upper array) =a—Simulation Values - Class 1 Noise Meter
4+ Simulation Values - Main Line =X=Simulation Values - Elevated

Figure 5 Comparative analysis of measurement results from Class 1 sound level meter,
microphone arrays and simulation model for case 2
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3.2.

Discussion

Field measurement and model simulation results for the three case studies in this research
revealed that, in terms of overall hourly equivalent sound level (Leq,lh), the error between the
model simulation values and the Class 1 sound level meter measurements was within 3.0 dB(A)
for all three cases. When comparing the hourly equivalent sound level (Leq,1h) of the 'National
Highway No. 1 mainline (at-grade section)', the error between the model simulation values and
the measured values obtained through array microphone separation was also within +3.0 dB(A)
for all three cases. Regarding the hourly equivalent sound level (Leq,1h) of the 'National
Highway No. 1 Elevated Section', the error between the model simulation values and the
measured values obtained through array microphone separation was within +3.0 dB(A) for the
first and third cases.

Furthermore, the second case exhibited a significantly higher discrepancy exceeding 3.0
dB(A). Potential reasons for this include: (1) In the second case, located in Wugu District, New
Taipei City, the error for the elevated highway section reached 11.8 dB(A) (with measured values
higher than simulated values). Based on the site environment, this discrepancy could be attributed
to the presence of four-meter-high transparent polycarbonate noise barrier extending above the
parapet on the elevated highway section. Additionally, the measurement point was situated
within the 'sound shadow zone' of the elevated structure, suggesting that, according to acoustic
principles, the noise contribution from the elevated highway section to the measurement point
should be relatively low. (2) It is hypothesized that the lower height of the building housing the
microphone array directed towards the elevated highway section might have resulted in an
increased influence from the noise of National Highway No. 1 mainline, leading to elevated
measured values.

This study, employing two array microphones for measurement and analysis, encountered
challenges in clearly separating continuous line sources originating from adjacent and distinct
road systems. The primary reasons for these difficulties include limited spatial resolution,
interference between multiple sound sources, the diffuse nature of continuous line sources, and
limitations in signal processing techniques. Road traffic noise typically constitutes a continuous
line source, meaning the noise emanates from multiple points along an entire road segment (such
as the sound of numerous vehicles in motion), unlike point sources, the sound waves from line
sources spread across a wider spatial area. Sound sources from adjacent roads can overlap or
partially overlap, leading to interference or mixing of their sound waves, making it difficult for
the two microphones to distinctly differentiate noise from different roads. In real-world road
environments, sound is subject to reflections and refractions (e.g., reflections from buildings,
vehicles, and other obstacles), further complicating the ability of the two array microphones to
distinguish between these reflected sounds and the direct sound from different sources.

The fundamental signal processing techniques for microphone arrays are typically designed
for point sources. When applied to road traffic noise, which exhibits line source characteristics
due to the continuous emissions from multiple vehicles, the measurement performance may be
suboptimal. The field measurement results of this study indicate that if microphone arrays are
positioned within the sound shadow zone of the target source (i.e., a shielded area), they may
significantly overestimate its noise level, potentially due to interference from the increased noise
of other road line sources. Consequently, this imposes considerable limitations on the selection
of measurement points, including the logistical challenges of deployment at noise complaint
locations on different building floors. Furthermore, the microphone arrays utilized in this study
were Class 2 sound level meters, possessing lower precision. This presents a challenge in meeting
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the current high-accuracy requirements for noise measurement and imposes certain constraints
on their applicability in composite sound source measurement.

4. CONCLUSION AND RECOMMENDATIONS

Through field measurements in this study, it was observed that the elevation difference between the
at-grade and elevated sections of the highway ranged approximately from 12m to 15m. The measurement
results indicated that the primary noise source was the at-grade highway section, consistently
contributing significantly, exceeding 70% of the total noise. Furthermore, 24-hour continuous
monitoring revealed stable noise levels, unaffected by sudden or transient background noise interference.
A comparison between the field measurements obtained using a Class 1 sound level meter and the
simulation results from computer model demonstrated a discrepancy within £3dB(A), with a consistent
overall trend. This suggests the reliability of the computer model simulation and confirms its
reasonableness for the preliminary assessment of road traffic noise prediction.

In the second case study, a significant discrepancy was observed between the field measurements
and the computer model simulation results. It is hypothesized that this overestimation in measured values
was due to the lower elevation of the measurement point for the microphone array directed towards the
elevated highway section. Consequently, this likely resulted in an increased influence from the noise of
National Highway No. 1 mainline (at-grade section). This finding underscores the importance of
carefully considering the elevation of microphone array placement during future measurement site
selection to mitigate potential influences on sound acquisition.

The findings of this study represent a limited number of scenarios. To substantiate the analysis of
noise contribution ratios from composite transportation systems, it is recommended to accumulate more
data across diverse configurations (such as freeways and expressways, freeways and provincial
highways). This will contribute to enhancing the technical capabilities of local governments in
addressing noise complaints related to composite transportation systems. Regarding strategies and
techniques for background noise measurement, continuous collection and compilation of relevant
international measurement case studies are advised to serve as a reference for background noise
assessment in Taiwan's land transportation systems.
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