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9 TR 1,290.8326 659,556
10 WA 1,427.5369 591,334
11 A 1,820.3149 533,744
12 EEG 1,903.6367 482,055
13 e 4,106.4360 475,203
14 W 104.1526 457,040
15 H % 2,143.6251 449,500
16 HlE 132.7589 361,735
17 TR 4,628.5714 316,219
18 R 60.0256 263,150
19 L 3,515.2526 210,898
20 S AR 151.6560 143,903
21 il 126.8641 107,811
22 T 28.8000 14,000
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https://zh.wikipedia.org/wiki/%E5%AE%9C%E8%98%AD%E7%B8%A3
https://zh.wikipedia.org/wiki/%E5%9F%BA%E9%9A%86%E5%B8%82
https://zh.wikipedia.org/wiki/%E8%8A%B1%E8%93%AE%E7%B8%A3
https://zh.wikipedia.org/wiki/%E5%98%89%E7%BE%A9%E5%B8%82
https://zh.wikipedia.org/wiki/%E8%87%BA%E6%9D%B1%E7%B8%A3
https://zh.wikipedia.org/wiki/%E9%87%91%E9%96%80%E7%B8%A3
https://zh.wikipedia.org/wiki/%E6%BE%8E%E6%B9%96%E7%B8%A3
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R 152 ZRREAOFENFELIIR

e R | e ey ) | we | st
1| =ZIbm | EHEE 9,226.18 = 90
2 | g 4,388.18 = 90
3| EE it} 4,383.96 = 90
4 | HEbEh 2,724.75 = 90
5 Wb 1,969.84 = 90
6 | BkER | EET 1,904.09 = 90
7 | EH 1,287.33 = 70
8 | ®iti ’ 1,147.68 o 70
9 | &M% & 948.88 t 70
10 | =it | B 926.64 a8 70
11| i % 849.81 a8 70
12 | ZFEn | Bl 848.53 th 70
13 | Zhkix 510.95 & 50
14 | ETR 486.11 & 50
15 | #iirik 41423 & 50
16 | H2ER 293.22 & 50
17 | R4k ) 285.48 & 50
18 | E&Eik '% 253.23 & 50
19 | HFEH% 209.69 & 50
20 | EEERR 115.72 & 50
21 | fEwERk 68.32 & 50
22 | ZF% 60.00 & 50
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® 153 BRHERXERE T WPEY

4 FEEAEHETIR
B | bER | D8 I acooo| g | N |EAPEALE
Be | Gy | 0 | o g | s | S | PEACRUER
M s

=it 271.7997 2,507,673 9,226 92.3 83.0 83 0.9
v 104.1526 457,040 | 4,388 43.9 39.5 40 0.9
FEEsm 60.0256 263,150 | 4,384 43.8 39.5 40 0.9
HEm 132.7589 361,735 2,725 27.2 24.5 25 0.9
b 2,052.57 4,043,236 1,970 19.7 17.7 18 0.9
PRE 1,220.95 2,324,804 1,904 19.0 17.1 18 0.9
= 2,214.90 2,851,309 1,287 12.9 9.0 9 0.7
= 1,074.40 1,233,060 1,148 11.5 8.0 8 0.7
4% 151.656 143,903 949 9.5 6.6 7 0.7
ST 2,951.85 2,735,308 927 9.3 6.5 7 0.7
DA 126.8641 107,811 850 8.5 5.9 6 0.7
=Dl 2,191.65 1,859,687 849 8.5 5.9 6 0.7
EEYY V23 1,290.83 659,556 511 5.1 2.6 3 0.5
T % 28.8 14,000 486 4.9 2.4 3 0.5
R4 1,427.54 591,334 414 4.1 2.1 3 0.5
EEES- 1,820.31 533,744 293 2.9 1.5 2 0.5
531 2,775.60 792,383 285 2.9 1.4 2 0.5
=k 1,903.64 482,055 253 2.5 1.3 2 0.5
H 2,143.63 449,500 210 2.1 1.0 1 0.5
R 4,106.44 475,203 116 1.2 0.6 1 0.5
LR 4,628.57 316,219 68 0.7 0.3 1 0.5
EHH 3,515.25 210,898 60 0.6 0.3 1 0.5

&&t 36194.1824 | 23,413,608 DI

51| 286
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https://zh.wikipedia.org/wiki/%E6%96%B0%E7%AB%B9%E7%B8%A3
https://zh.wikipedia.org/wiki/%E8%8B%97%E6%A0%97%E7%B8%A3
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https://zh.wikipedia.org/wiki/%E5%98%89%E7%BE%A9%E7%B8%A3
https://zh.wikipedia.org/wiki/%E5%AE%9C%E8%98%AD%E7%B8%A3
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® 154 BRNERXERE4F " HERY ) REENRAERE

BERERSIR
. {EHE(F : :

U e— MR | BEGR - BURIR SN | MREEDAE | EEES

4 N HIELFE | FUEDH] el I RE s T B | R AR B HIR | =B
B | SHEE sy RS & BEE Vs
=Sl 83 20 103 4 8 8 83
W 40 6 46 2 2 2 40
EHEN 40 6 46 2 2 2 40
HEm 25 6 31 2 2 2 25
Wb 18 20 38 4 8 8 18
R 18 20 38 4 8 8 18
2 9 20 29 4 8 8 9
L% 8 6 14 2 2 2 8
P 7 6 13 2 2 2 7
=] 7 20 27 4 8 8 7
A 6 6 12 2 2 2 6
il 6 20 26 4 8 8 6
a7 N 3 6 9 2 2 2 3
T A 3 6 9 2 2 2 3
PR 3 6 9 2 2 2 3
RS 2 6 8 2 2 2 2
FERR% 2 6 8 2 2 2 2
HHEG 2 6 8 2 2 2 2
H R 1 6 7 2 2 2 1
Eafia 1 6 7 2 2 2 1
{CH#ER 1 6 7 2 2 2 1
e 1 6 7 2 2 2 1
286 216 502 56 80 80 286
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1.6 BB AR 4 SR EBIAL

F1.6-1 ERGTHEAFREE 4 ﬂiéﬁ%ﬂ@%
PR IS PRy TR | BT RN | RTENESE| | EEREEANG | RFEOAR R | TERES )
TTEL |WEE | AR | By B o | s, |B R RS IRE e | BESEEE | T
G | mom | mmw | sy | DB | IR PR e | simrminniay B | BERBEE | o | DRGSR
{s7=4 ax Fva Y L./, / e - L/, — - —
B | BEEETS | BmTe - $é?(160 H/8) (250 Ei/&) o (Ha 5
=16 83 20 103 4 8 8 &3 4,800,000 12,800,000 20,000,000 117,860,000 155,460,000
U] 40 6 46 2 2 2 40 2,400,000 3,200,000 5,000,000 56,800,000 67,400,000
3 7% 40 6 46 2 2 2 40 2,400,000 3,200,000 5,000,000 56,800,000 67,400,000
FPE 25 6 31 2 2 2 25 2,400,000 3,200,000 5,000,000 35,500,000 46,100,000
Brabmi 18 20 38 4 8 8 18 4,800,000 12,800,000 20,000,000 25,560,000 63,160,000
MEE T 18 20 38 4 8 8 18 4,800,000 12,800,000 20,000,000 25,560,000 63,160,000
2 9 20 29 4 8 8 9 4,800,000 12,800,000 20,000,000 12,780,000 50,380,000
LA 8 6 14 2 2 2 8 2,400,000 3,200,000 5,000,000 11,360,000 21,960,000
So 7 6 13 2 2 2 7 2,400,000 3,200,000 5,000,000 9,940,000 20,540,000
=T 7 20 27 4 8 8 7 4,800,000 12,800,000 20,000,000 9,940,000 47,540,000
IR 6 6 12 2 2 2 6 2,400,000 3,200,000 5,000,000 8,520,000 19,120,000
ZrATH 6 20 26 4 8 8 6 4,800,000 12,800,000 20,000,000 8,520,000 46,120,000
ERER 3 6 9 2 2 2 3 2,400,000 3,200,000 5,000,000 4,260,000 14,860,000
T A 3 6 9 2 2 2 3 2,400,000 3,200,000 5,000,000 4,260,000 14,860,000
TR 3 6 9 2 2 2 3 2,400,000 3,200,000 5,000,000 4,260,000 14,860,000
B SR A 2 6 8 2 2 2 2 2,400,000 3,200,000 5,000,000 2,840,000 13,440,000
R NA 2 6 8 2 2 2 2 2,400,000 3,200,000 5,000,000 2,840,000 13,440,000
P FonA 2 6 8 2 2 2 2 2,400,000 3,200,000 5,000,000 2,840,000 13,440,000
BT 4 1 6 7 2 2 2 1 2,400,000 3,200,000 5,000,000 1,420,000 12,020,000
T 1A 1 6 7 2 2 2 1 2,400,000 3,200,000 5,000,000 1,420,000 12,020,000
TR 1 6 7 2 2 2 1 2,400,000 3,200,000 5,000,000 1,420,000 12,020,000
et 1 6 7 2 2 2 1 2,400,000 3,200,000 5,000,000 1,420,000 12,020,000
R 801,320,000
&at 286 216 502 56 80 80 286 67,200,000 128,000,000 200,000,000 406,120,000
(HUE%7800,000,000)

) 4 FELEEIRASET A% 800,000,000 T FHELIHT AR 200,000,000 7T -
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R 1.6-2 FHMIRER R (FRIZVE N (120 E/5)EE S BEm AR R

SoundCam Nor848 SoundCam Mikado SoundCam
Sorama
Ultra Sensor P Bionic-S-112 1 s8] 1B
G|
Ei ,
. _;‘\a‘
et
R~f 15x15% 7.5 40 x5 17 x 17 x6.5 54x54x15 45 x35 x15 34x 34x9.5
HE 4 kg 2.4 kg 0.85 kg 34kg 1.7 kg 3kg
25 JE 72 digital MEMS 128 MEMs 64 digital MEMS 128 digital MEMS 96 MEMS Microphone 64 digital MEMS
RIS FERFEIE = 100kHz 15kHz 5 20kHz %5 24KHz 24 kHz 5 60KHz
Sensors =R Max. 120 dB 110dB Max. 120 dB Max. 120 dB 9dB - 120 dB Max. 120 dB
R 24 bit - 24 bit 24 bit 24 bit 24 bit
EiEE| Digital Digital Digital Digital Digital Digital
S s _Dig g g _Dig g _Dig
Microphone e 52 1000ps 720x1280 or 1920x1080 F252 1006ps 252 100fps
<Aﬁ2 TR AR 320x240 (50fps) or 1600x1200 720p at 60fps 320x240 (50fps) or 1920 x 1080 (Full HD) 320x240 (50fps) or
Y 640x480 (16fps) p 640x480 (161fps) 640x480 (16fps)
. B G - IR I - I - R ~ I ~ MR - R ~ I ~ AR - B BG - IRHE
KR T BREE | A% - gER BEES SR - gEE ¥ i GG A
A s A - R R R R e B (T o ) N
iifan Pictures .png Jpg, png Jpg .png .png PNG, JPG, BMP .png
. .webm . .webm .webm
Video AVI MP4 mjpeg, MP4 AVI AVI AVI
[ EERH 7K IP 24k P57 1P40 1P54 1P54 IP 20 1P54
S 4 f—2 S 4 S 4 SR 45— — T ;:[\: *IE ﬁ:: SR 45— P—1
" - B TR R | R LR R | SRR LR R | SRR R T R B ROERS TR L B (2
22 e JE P 1] WIHEREIE B SRR E ofianies B E 1. SPL dbA RRCE
Microphone FEIE ~ ~ ~ ~ 2. Optical-Acoustic Alignment ~
Array BEE A E B TR | WS R TEIR | NS EEEE TR | NS R TEIREE | TN RS TR TR | MR s e TR
(FTPEED) T2 E B B T ZE [ B B b T R e B T2 E L E TENL B HETZE R E AR
BB e T R H A R AR R AR BRI R H A R AL E
f%iﬁ I%IE - gt THEE E;— E@i FELSE [fz\ D o i Thek I o ‘E\ N T THEE
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- ORREIY + BB SR E (LB 5E L 500 Hz - 27 kHz
. fEZE i - USBC A
- REFAEE E R (png) ~ 21 (webM(2 BUEIERE ) » [RAATEZE(RAW (.sor

ZraEAIF - MENS Z850)H, - & ¢ 64 FH

FIEER /KSR © TP54

AUHEEE © A JIIFE ~ 1kHz ~ 94dB |~ > 875 66 dB LUT
T : -37+1 dBFS @ 1 kHz, 94 dB SPL

BhREHIE - K 106dB (64 8 E[E] R R B
EZELEEREE ¢ 132.5 dB SPL @ 1kHz, <10% THD
FEAREEME © 31.5 Hz - 20 kHz F.0ERZERY Class 1 24
RIEFHHEEE 774 © 29 Hz - 60 kHz Sfiss (g ileh o

FEELE AT ¢ 0-10 Fh+/29Hz - 27Hz

B B 64 B ~ 32 {ILITRERE ~ 60 kHz £/E% PCM &Efl »
MBS BRI A B S B LEENRAE - T DITEERS R >
W VLC #ASHEIES » "THANMESR R I H T RS 91T <)
BRI TCRE ST - BEAREEARE (DS S8 -~ =0
HARG(E) B ~ SR R RS > AT

H.CSV ~ .wav ~ .png ~ .jpg ~ .mpeg ~ .mp4  .webm fEfEZE)
BUREsEUR | TR S EA AR o BT ¢ 720 * 1280
PR © 22 1280 * 960

HEEEET) ¢ MY NVidia GPU #1 CPU - m] B3R RIHGEE 2

SCIERS - N TGB > IIEEF R A 500 GB SSD © MRS iE A= 2TB
USB Type-C fifif (USB 3.0 505 ShA)

B enE = BB AR L B R AS B TR -
R AL IR

Wit R S T A 6900mAR 7.2V » ff LED FRHETIE
(49.7 Wh)

LAEEE TT 0 ¢ 1/4 IHEAY

HE 232407 (&&I)

ot

P ¢ R GO - KT - SERE2 - 7B Y% - USB-C 4

L6

SRR TS

et e BREER)
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# 162 {E(FROMZIRE R E(120 B/£) E BT R
&)

B FIEF A B FRAE TR S AR

1. ESHIFEZ&E : 400 Hz & 10 kHz

2. =HI{ir#EEE ¢ 35dB £ 120 dB

3. F/NEMFEEE 0.2 m

4. ZriEEE 30 {#

5. SEE AR 1 (E

6. fiE(Frame)#% @ 25 HE/FP (5 250

7

8

9

1

FFF PSR G R

. SRETHRE ¢ TE) > HEIEEEMAROE > HERITAE) > MP4

- PREERIRIRIE © Femi-10°CE+40°CZ [ - HHIRIE 90%

. R~PRER MY 0 360 mm(E{E) x 11.6 mm(ZE) » 47 1.6 kg

0. FHE AR AR ¢ Surface Pro 6,7(Microsoft Windows 10 Pro 64 bit)

Acoustic Camera

This innovative portable system combines
a 30-microphone array with a tablet
computer to enable visualization of sound

sources.
Possible applications include product
development and on-site troubleshooting.
Problematic sound sources can be
quickly located, and the efficiency of
countermeasures can be checked visually.

Eedra ] NEGHPE @A E TR TR B
nZEEE 176 {8 digital MEMS Z52 [,

w100 fps HYEFEL T

B2 TE AR JEATE 1280 x 800 px; R~f 7inch/ 15x 9.4
cm

m100 kHz HIHEREE

AR By 200 kHz » Real Time BIFGEETS

G AN RS

wER B A (2 [ R 5 B A ] P e B i T SR A 8
R R R SR

mERR I (R S )

mIP54 [if53E

m[NZE 4 ([ LED f&dfiEh iE0H

w8 (& A[ECESEH - W E FE A A RA R

wEE S AR 3 /L

m/E F#RAS Streaming Appincl. Noise Inspector

L B E AL MR IR TR U 5
1
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& 1.6-3 BURIRTE AR (160 B/ &)&B TR mARERIR

st

gakics

(B
G« o)

F51
Class 1
553

i

=

WOeNOURWN

14.
15.
16.

17.
18.
19.
20.
21.
22.

F5EFHET © CNS7129-1 70 1 ~ IEC 61672 Class 1 K IEC61260 Class 1 » I35}
FFE& CNMV 58-1 ~ R 23774 CNMV 58-2 o

FarIZevaEal - Fh/KERRERE TT 1P54 (88 =77 B RIEAH &) -
AL -

FhREEEE © /) 115dB -

BFFEIOFE © Slow, Fast, Impulse, Peak

SESEANME © A~ B~ C~ Z~ Peak(PK)

SEREGE  20~20kHz o

BUR R EEURNER > MNTE ¢ 320%240 ~ 0.1dB

N5 B R R - SPL > Leq ~ Lmax ~ Lmin ~ 1/1 B¢ 1/3 #EEE ST ~ RS (JEEE
JE\E] ~ PR - BT~ ORE -~ RE) - SlEMEREEESH -

- BEEAERE | FP e AR S RS R -
11.
12.
13.

T TER E IIRE ©

E. GPS HENENLINAE » Wi o] BN S B A8 48 P R A ) o

HHIEAE -

HE) - 107D ~ 1 7388 ~ 2 4388 ~ 5 478 ~ 10 7388 ~ 15 5388 ~ 30 7388 ~ 1 /)
B ~ 8 /NHF ~ 24 /NEE

FH : 0.5 FHE 1000 /NEF o

EE{FZERY - 256GB SD & -

] F5 E W R S s =

%ﬁi@%ﬁﬂ&ﬁ—é T B RSB ke - IR g
Hio °

IEE AR TS 2 HRRBERS - T HBE ARG RN ST -
BFfE - FEIFEEEE GPS H B o

B 0 ZOKAEEE - USB ~ TTL ~ AC

REHE#/ A - RS232

B - NEREM > A A 2D 20 /NEF o

WIFI ZEETHAE > Al AT m 2R 4 d2edl] (B NCC 2U58)

380,000 JT.

oMY
P
BER
( = 7
Zoifa
b3

PN R~ WN

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

ZEriE A - MENS & 5ifE, - #(E ¢ 64 {1

PIRER /K EE4R © 1P54

SHAEEE ¢ A IIME ~ 1kHz ~ 94dB T > fiHiE 64 dB DU
BT : -26 +1.5dB FS @ 1 kHz, 94 dB SPL

EhREHIE - f A 106dB (64 3 [E]HF BLENTF)

EFEREEREE © 120 dB SPL @ 1kHz, <10% THD

FEZREENE © 31.5 Hz - 20 kHz 0 EREERY Class 1 ZE4f)
BUBHAREE 34 © 29 Hz - 60 kHz BB Jfi s/ {5l g i

FEEE[E 4347 - 0-10 FP+/ 29Hz - 27Hz

R+ BN SR e A B4 (L 500 Hz - 27 kHz
]2 S G B 5 R B

ELEE i35 S EC SR DRE (B F 8 S A H) -

B R R G o WA ARG S -

BB © L K4S (PoE F201)

FEZEREE B R (Jpg .png) ~ §24 (mjpeg, MP4) ~ 4if& & (.WAV)
"I T ORE 317) © BERRREARE

et - PNEHmERZ I - 720P ~ 60fps

N R A ¢ 65° £3°

FEFTIE © B2 H 720x1280 ~ [&)H : 1920x1080

HERFEST - MERAY NVidia GPU FI CPU » A E RN R
7« REAIMNIGEFIE

R~f :170x 170 x 65 mm (Lx W x D)

B ¢ {HFH PoE {itEE

P - o] (o A Y A (e AR B T TR AR B SR AP BT TRASS TR
H

480,000 7T
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At

Rt

(B
CHrat® « o)

25.

26.

27.
28.

B EI G TIRE - W 2 iy B S e )02 52 3 0 2 B ot f] (58
Fi)

ZREIE R B VESA 10(MS)ZE FH AR A » —HAIZR © UNC 1/4-20X5/8
g

HE 085 AT

ZIRIHE 1 5 REREFEREERE -

Al

W

JEZHI E#EE 0-60m/s 3% @ 10m/s > fi#HfTE 0.1 m/s
JE\[FI#G[E 0-360" 3" @ 10 m/s » fFffTfE 17

[ RS fE] 0.25 Fb

it 2% HME ~ BAME ~ BvME

100,000 JT.

A S
I

EKERE
o] [EIF B RS T - AR BRI - R B

120,000

FRRE TR LB A IR 24 /NFLLE -
A EERSMER IR LB S FEER -

20,000

R

©

EE M EHIZE 6 MP (3072x2048) 1/1.87  iZ{TiEH: RGB CMOS
ROH [EEeE o EE o 1.6 2K

JKEAHES © 1857 FEE BT : 185

HRELRE HEhr]PrEl4lyMRE TR A

RSB (0 ¢ 0.16 lux at 50 IRE F2.0

¥ 19 :0.03 lux at 50 IRE F2.0

LLAMRIREATIRE

HRPIHERT 1/100 000 Fh%E 2 F)

AR - AT A%

JiEE FEy fE +180°

80,000

]
e
B

PEBELXONOOVAEWNERINEINE

ARG GRS B (LR ~ B TR ~ I ER » R ®
8% -

Mt T3 1% - 1TB BFRE K, 8G DAt fEas

TR -

AJEE AN - A AR B 4G R -

O EERAH -

50,000

LG

il el

Pwn

U o] A 3 P ] R B ~ W AT DR ~ B AER ~ SRR
i

BURESIEALGER ~ RS UIGER - S G elEf - REER

RE BRSNS o SRR 16 ] 2 AH BRI -

BEM LR R -

160,000

BRI
LM

UhRERS

No=

A s e ML Rt o
BRI B M Ih S MR -

210,000

et & BREER)

1,600,000
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Z= 1.6-4

BRE BN A (250 B/ 6) & B I ITERE R R R

2 A (4
24 SR A TG et
1. FF&#H#E: CNS7129-1 A 1-1IEC 61672 Class 1 2 IEC61260 Class 1 »
IEEETRFE CNMV 58-1 ~ JERF 23774 CNMV 58-2 o
2. PYMUZETERAH © [/KFHEERE ST 1P54 (B = AT AR -
3. EAEAEME -
4. EhREHEE : 2/ 115dB -
5. HBEENOME @ Slow, Fast, Impulse, Peak
6. FEEIIFE : A-~B - C - Z- Peak(PK)
7. FEZRHE : 20~20kHz °
8. HUn I BEEUNER > T ¢ 320%240 ~ 0.1dB
9. IREEUEEER ¢ SPL ~ Leq ~ Lmax ~ Lmin ~ 1/1 2% 1/3 $852554 ~ &
SRR ~ B\A - FRE ~ BT RS - RE) ~ sSlEAMEEEES
;5’1 o
10. g EHMERET © FEPHIETAR S RS BT -
F AN BN AIR{TER S IORE ¢
Class 1[12. FL GPS EIBYE frahfi - 3 w37 R B R I 350,000 7
g or(13. EHEERE ’
Mg HE): 1070~ 1 5788 ~ 2 5788 ~ 5 5788 ~ 10 7388 ~ 15 579 ~ 30 73§
1 /B ~ 8 /NHE: ~ 24 /NBF -
F#) 0.5 FPZ 1000 /N -
14, {5722 256GB SD f -
15. PSS E R B B R il as T
16. WEEE ARG T — SRR S » TREFRE R - WG
FFEOEE R -
17. ﬁf%ﬁﬂiﬁ%ﬁ@i%%ﬁiﬁ%ﬁa%ﬁ\ W HHERRREE RN RS
18. IR © F-EFHEEE; GPS HEEF -
19. G« 2K ~ USB ~ TTL ~ AC
20. RS {HE/ 1 - RS232
21. B - NEREEM > FIEEE R 2D 20 /N o
22. WIFI J#45D0AE - ] ATl ddi e (2 NCC 3U58)
1. ZE5EAY= - MENS ZRoifE > 82 64 fH
2. [PHEEMI/KEESR © IP54
3. GHGEEL - A fOfE ~ 1kHz ~ 94dB 1 > 5338 64 dB DUT
4. EEEUE :-26+1.5dBFS @ 1 kHz, 94 dB SPL
5. BIREHEIE K 106dB (64 i iE|[E R EEDY)
6. ERELEEEL 1 120 dB SPL @ 1kHz, <10% THD
7. FEZRELE : 31.5 Hz- 20 kHz 90 ERZERY Class 1 24k
8. BIEHHEE AT © 29 Hz - 60 kHz Ef s/ {5 Bigh
9. HESEESYHT - 0-10 Fh+/29Hz - 27Hz
AN B0, R ERAGE ¢ B EEI5ER E LB L 500 Hz - 27 kHz
bk &1 =X 11, w2 EE P 51 B 5 2
B 12, AP H A R S RO - 150,000 7
[ 25 (EG|13. FEHEE RN AR A S BURPERGE R - ’
T 28 5E (14, SR EE © L RAES(PoE $£1)
JEPEA) 15, FEZER& 0 ¢ [B7 (Jpg -png) ~ 5277 (mjpeg, MP4) ~ 4iAZE((WAV)
16. TREEIRSTHTCARE 53T © B A R RS AR
17. fEEoA% @ NEEREZH% > 720P ~ 60fps
18. N ARIOMAE © 65°+£3°
19. fEFFFE - 521 720x1280 ~ B : 1920x1080
20. AEEERES) ¢ MERAY NVidia GPU 1 CPU - n] B3 R[IHFpE I
21. (7« BEOIMIGETEER
22. R~} 170 x 170 x 65 mm (L x W x D)
23. &JJF * {iHH PoE {itEE
24, e ¢ O] 50 A Y AR (R AR 25 TS R > B APT H1TRHEE

-32-




st

FER N EIARA

(B8
G E% - T)

[\)
()]

[\
N

NN
[c N

S A

- B B[S STIRE - AR S ISR S st B 2 SRR R

] (EEFC)

- ZREETT A B - VESA T0(MS)ZBFIRIE » —HIZR : UNC

1/4-20X5/8 £f5H

. HE 08 AT
. BERIGHE | > RETRETFHRERE -

FRE

—

Bl

BRI &E 0- 60 m/s 396 @ 10 m/s » fENTEE 0.1 m/s
JEAIEIE 0- 360° £3° @ 10 m/s » fEIFTE 1°

[CIFERERE 0.25 70

S SPIEE - sRE - svIME

100,000 JT.

A o 5

AR

Al TR
AEIR I ERR T ~ SRR - BRI - R - M
TRBR ST AR

120,000

TR TR ML B A S AR R0 24 /NFLLE -
R HHE SR B M BRI B S e

20,000

R

=]

E g EHIZE 6 MP (3072x2048) 1/1.8” X7 7#EHS RGB CMOS
PEOH [EEERE - B 1.6 2R

TKEARET © 185° > EEFEF ¢ 185°

HRELEY HErHrELL7 Mg e A
FAEFREHBEA R ¢ 0.16 lux at 50 IRE F2.0

M9 :0.03 lux at 50 IRE F2.0

KLAMRIRERTRE

HRPYEERY 1/100 000 FLZE 2 Fb

AR ARE - AT

. R E+180°

80,000

V]
iy
_ii
JA

NSO XN R WD = =W =

FRAERE G GEF Y B G B - iR E TRk ~ B
SRE R -

MM T3 % > 1TB B#EE ke 8G DL ERCTERS

TR -

ARG RN > A0 FHAERS B 4G AEERE A

TEBIEEL -

50,000

LIS

il ol RSl

UL oI A B F o B e B B ~ W AT R DR ~ Btk - R
SR -

BURHPIEALAS R ~ B e (UNEER - M GelE g - REER
REBEIEGE SRR el ] AR BRI R -

REH 2 BRI R

160,000

B

hadi e Bt

PRIEEDNE ~ BSR4~ T
REMUE 288 TR F AT ~ SRS ~ BRIRMLE SR
REZRE MR &5 S (RS - ANZEva i ~ SRR - FREE

1,110,000

it & B EEETR)

2,500,000
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& 1.6-5 [EEEANEEAH (142 B/8)EE Tt R

., S = B
24 S TR it o)
1. FF&#H#D - CNS7129-1 1 1 ~ IEC 61672 Class 1 & IEC61260 Class 1 »
IEEETRFE CNMV 58-1 ~ JEF 237 & CNMV 58-2 o
2. PANEIZERAE ¢ [/KBREERE ST IP54 (B =T BArARAERE) -
3. EAEAEME -
4. EhREHE : 2/ 115dB -
5. HBFENOME @ Slow, Fast, Impulse, Peak
6. FEEIIFE : A~B - C - Z- Peak(PK)
7. FEZRHE : 20~20kHz °
8. HUn I BEEUNER > T ¢ 320%240 ~ 0.1dB
9. IRETEUEREEER { SPL -~ Leq ~ Lmax ~ Lmin ~ 1/1 2, 1/3 #EE2047 ~ R (E
2 EE > RE - BT CRE - RE) ~ A EE E RS -
10. e EHMERET © FEPHETARE S IEES BT -
FAMENTL. AT TERE IR -
Class 1|12, FL GPS B Tt » 1 FTHIR R GATEAE R B - 150,000 7
I 4y (13, EHERERGE ¢ ’
M HE): 1070 ~ 15788 ~ 2 574 ~ 5 7388 ~ 10 7388 ~ 15 7788 ~ 30 57§ ~
1 /NE§ ~ 8 /NHE ~ 24 /NE -
FH 1 0.5 FPFE 1000 /N -
14, 5722 256GB SD f -
15, A E R B R a2
16. U?‘é%iiﬁ%ﬁﬁi*é%?ﬁ%%@ IR SRR o W GRET
BNt o
17. EEH AR EL 2 HRAREE S WHER ARSI S S -
18. WER @ F-EFHEEE; GPS HEHF -
19. i« ZoK4EES ~ USB ~ TTL ~ AC
20. RE{EE rmE - RS232
21. B - NEREEM - FIAEE A 2D 20 /N o
22. WIFI J#%5D0RE » ] ATl di e (2 NCC 3058)
1. Z5EAY=E - MENS ZRoifE - 82 64 fH
2. [PHEEMI/KEESR © IP54
3. GHGEEL ¢ A fOfE ~ 1kHz ~ 94dB | > 533 64 dB DUT
4, FHUE : -26+1.5dB FS @ 1 kHz, 94 dB SPL
5. BhREHEIE K 106dB (64 3 iE|[E] R ELEDY)
6. ERELEEEL 120 dB SPL @ 1kHz, <10% THD
7. FEZRELE : 31.5 Hz- 20 kHz 90 ERZERY Class 1 24k
8. BIEHHEE AT © 29 Hz - 60 kHz &7 s/ {5 Blgk
9. HEEEESYHT - 0-10 Fh+/29Hz - 27Hz
e 10. ;E;K;Bi% : EU%E%E%%?)?E@@?E%1 £ 500 Hz - 27 kHz
e 11. Efﬁ%@ﬁﬂgfﬁﬁﬁﬁki . ‘
|12, LR FORENRE TR AR -
13 RN S R - 150,000 =
14 B  ZAKRRE(POE BT .
e 15 fé.’%%ﬁ 817 (jpg -png) ~ F27 (mjpeg, MP4) ~ LA E(WAV)
B51)) 16. TRERIRSTHTCARE 53T © B0 A R RS AR
17. $EEoA% @ NEEREZH% > 720P ~ 60fps
18. N ARIOMAE © 65°+£3°
19. fEMRTE - 22/ 720x1280 ~ & H : 1920x1080
20. FEEERES) ¢ MERAY NVidia GPU 1 CPU - n] B3R B[IHFpE I
21. (7« BEOIMNIGEFEER
22. R~ 170 x 170 x 65 mm (L x W x D)
23. &JJF © {iHH PoE {itE
24. %ﬁﬁg © O {5 P R A R fE AR S T ESRRE A > B APT BT RS
IFANET]
25. BU[S[HFIRESTHAE > O 2SR S E] 7 2 P B RS
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” e i
DX{% ;E%ﬁé;\j*ﬁ*% (%ﬁévﬁg . 7—_‘[:)
(D)
26. ZEEEEE E B VESA 10(MS)#E F A% » =122 : UNC 1/4-20X5/8
SR
27. EE 085 N
28. 24IRNE | > BEFEGTEEERME -
1. JEEHEEE 0- 60 m/s£3% @ 10 m/s > fENTE 0.1 m/s
|2, EERE O- 360°£3° @ 10 m/s - fEAFRE 1° -
RERE| 3 mpersng 025 7 100,000 7
4. S EHEE - BAE - B/ME
TR s Est - A BB RS W 80,000
o 1. EEHEPR(LEE(E S M EE 24 /NIFLLE -
B R R A - 20,000
1. BEEECHIES 6 MP (3072x2048) 1/1.8” Z{ TR RGB CMOS
2. PRUA [EECRE o B 1.6 2k
3. JKSEARET : 185° > T EHET ¢ 185°
4. HRELEY HEhuPFEIALINMRE IR A
o |5, THEIRAERERAEE ¢ 0.16 lux at 50 IRE F2.0
B G wry - 0.03 lux at 50 IRE F2.0 80,000
7. 4LYMRIBEHTHAE
8. HRPYEERS 1/100 000 FPZE 2 #
9. MR N THNEE
10, el ey e 1 80°
1. FTEERE W EFHEYE G - REomEER - EEsEk - &
SHEEIE -
e |2 MHERITZEF# > 1TB WFRE K 8G DL EECiEge
T3 T - 30,000
4. TEELEENERAE o A YRS B 4G AR -
5. BHEEFEELZM -
1. Ul fpmE e EYE GRS - S omEER - st - 1%
BEE -
g (2. BEURMESIEAASE ~ B EHIGE R - A R aE S - REER 160,000
3. BEEENR T (RS E R 2 AERRE -
4. pEEH RS EREHRE -
g fore 1. Eﬁﬁ%
=g
R, s 70,000
S e BEEER) 1,420,000
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axff HERT N IR

(B
&% - T)

- _

82550 176 1@ digital MEMS 2558,
g /278 2% ARM A53 4x1.2 GHz with 1 GB RAM

§/5R&E 10Hz - 100 kHz

£ BUE 3 200 kHz

§E2FRXK 120dB

A2 24 bit

grhEERR T

PERIEE FE B8

{dB SRS EAE

i =BEARTE . B B8 - ZERIE

FoElEY ] [ BEEEEERER

AEFTEE BREIEHRSHA

aa(SUHZS 7T | S o 1B P VE [

JE\FEEF 1)) 2USB BRI 7FEY

LK ES AR P67

E=2E R LEBER - FFT - BB - RKIEE

@Up to 100 acoustic fps, up to 50 optical fps

ERNE (PHENEBERS)

L ECEECHR TR > TR E ECHR PR 10 £6~900 Fb o

f Gatway SR EIBBRTE -

FEEHZRE IRTEEXRSEE 2 RE SEARNMAEERE -
ENEEREENEERENERNZER ) BEUR P LR LR
RO EREER  REEEZVEEREE - 28 - (IBEE - 48
E - FgEmER -

$1,100,000

Microphones USB and LAN

Camera M6 mounting thread
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2.1 ARAEEHE
C BEWTER
S MHF 75 EACH - F SS%EEIETE - RIBEHEEIEET - 2
72050 ﬂi Bh—ELBIREEE] 68% 1 - BEZE 2 ERFFEA (L - WiiHhlE k3=
EBZ/A%Z:??#%EZ%E & SRR A MR T R AR TS B Y i B R
e e 10 £/ FFENELE AR (Information and Communication
Technology, ICT ) SEagfyRZe | » Sl ey E HE =N A - PP
BT A EH & (smart cities and smart regions ) Y& FHRTRER! o BEARETE T
WTES  SFAREEEL (SRPRETER) - HKlk  EREEE
b HEERRAT ICT HJ57A R 7 28 - (Eai e R B B -
- BB E TR
RIB A - 2011 4 - REJFEACIHEE 10 %E@@kﬁ‘[‘lfﬁﬁ? S [y e
B BT AR TE T % - DA Dm B DL N e — Y L BRI (smart
governance) ~ HER (smart people) -~ FHE4JE (smart living) ~ BE/TH)

Il

ﬂ}

77 (smart mobility) ~ FFE2ZL# (smart economy ) FIFTEEEREE ('smart environment )
(ELETSAPLHIELEEE) B - 28 [ ERNE TRk ER - &8
BARAME ZE 2 B AR 8 B R (R B P 2 0 (B (a] 350 v B A e ey 8 0
o B R R E R

R

P ANCUREN R (e (B8 0 SRRk - BFG © RS ~ sRSFIfTZE
oo TERRANIL » B 4 HE0R - A EIRE S a0 - th— S E
EZ\‘@/\ET@/D FOTHIVARPZE (A0 R bhikeEi—F bhik) - BEIEEE
TGS o FBEIER > ARIEEEERIRE (EPA) HYPERIT » K&J 90%H4H
HhiEREEN BB ABAEENEEE - JH:% BRGS0 AR 40%HY
BN R FE 8 H KRS B AERY RS S (road traffic noise, RTN) >
I 30%HTEOME RAT IR 2 2k & 5o ) - E%ﬁiﬁh et — B E R
HfS  sTREBEURIGITEEE (LU Leg (dB)FoR) sBUERT A It RS E (2
LAeq (dB(A)) FIKs -

~ IR ARG R

I 5 A T & R AR LA A Y H i B EE - 3BT - 49 90%HHy4h

YhERERENEAESEHRRE (EPA) BARNEH ARAFWEREE - L1
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RO EH RSB - MIRERE - TE298 - SIERLOBEA - It
h o CAWRB RS S H R ESEFARPE - RS HIRAER 2
& SRR - BRI NI R RY o R THIRE 5 e
REEFHIEZ - 281 > HREF 2T R @ e - HARE s AR
M E RERHIASIHINEE > AL - 18 S T B 25 0 R e sy -

H R tR e E W ARSI BN B REGEHD - R AHES (WHO) % TH
R CFHEERD » WA SR T S E A E SRR B - HprsREmH
BRI A RS SEATBR  EAE KR R A PRI RER e el - Bildn - kAR
B R EIS A B B B A RS 1 o BhAN - thATHITIE Y IR E FTRE R BAT
REESE o A0 © —TESTH B2z S A R AU e (F A LR - W LA
At FEES AR (BTt R R — ) 5 A e IR G RN AT TR A
2P e fEEMIER - £ E O R IRA ELEEsEFFIIZE R - FTRE R My A= 2
FoUHEEEARR - Befg o (FEMFEEE SR DIRREON & Y i e E T
B0 REEEON N @RI E - I - 758 7T ROR AR 2R i a2 PRk
o RS T ERAVE G E 2 AH R BT E A R
e fo ER (i S BB Y 25 B (L S E -
ho~ BREREE

7€ 1970 FEAREN 1990 FAX - 52 FE B JafB ¥ AL K R g2 5 44
RS IE - 1981 4F - ERIERRE SRR EFANEN 7 e IS - EHRRE
FNERETER A NSRS 2 CEE R EIREE » fa - 28 - R T) o
Wit 2 TEA S E 2 B e mREEED - fmEiEt > 8
9,000 HEE N RFFENAEFRFINES (CRESHEREZR) - 1996 F > BliZE
=@y (EC) 2833 f sk Fr 55 4% i7" ( Green Paper on Future Noise Policy ) ¢ »
B SR AR s B TR - RIBAEET - fEB K > 495 8,000 &
BONE RFFEREETE M 65 dB(AWYEE - HE4h - 497 1 {8 7,000 EEUNERZ
F] 55 dB(A)E 65 dB(AEREATZE: - iy - EstHEE g s —
27 H TRy e G 45 R % - BUH (EU) it 7RI EHE< (2002/49/EC)
U % B 7 ARE AR BON S [F) 15 55 775" (CNOSSOS-EU ) » SRR FH I
FSARTENS < 2018 FEELART - BRERFTA & BB HESEE AR -
R TE<S (END) Ba bl FEZEEE © (DI S REE QMM R
AR A . Q)RR 1 R (R EREE S - BAGITS » END Z0REE
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gERE 5 FRHEARRIETE (JERE#A 100,000 A) ~ FEERE (B4 300
EEHERTE) - FIEEEE (FEEIE 30,000 EERYIETER ) fIF IS (4
A 50,000 JORMEECRE ) FfAsEfE (BB s ) e K iTEhatE! - NIk - 5%
TS ST K P2 A EIRESE > Bl - FE - (@ilesly (SiEny ) e - &R
TTEIETE ~ HU&H ~ BN REGT - P ~ R m A B B =A™ - filsn - 47
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AU TETE RS Pl 2 PR B FREE R -
N~ R TR A E AR

& b RN E R HEEA LT - AR A B HEGEEE
HIEASE » (ERLEN— BRI - 508k R T IRE B & (Leg (dB))PH 2 o 241
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2.2 WASNs HBUHIR B 774
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BE HElE (Ostrobothnia) AZEESE K fESFRITIPHIRY - BR(EECHIZSEREEAE
BT BN E Lacq » FTHIRG 2 BR AN FERBE R - FENRAVIE HIRUE R
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WHERERIEE (lle-de-France ) A&+ -

L FIWARE Z (https://www.fiware.org/ ) FFE#ERY FI-Sonic 515 » FEHE
SRR SRR EE R > B BT Ry B 3 S TR LRl - 40 ¢
BRI SR TS E AU e R S~ SR RS (EREIR ) M EAI RS R
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2.2.2 DIEBULETRLREBEHY WASNSs
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Ry —RUR - K28 2 FUNIZS e B4 Z B Bruel & Kjaer (5l Larson
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B EAERRAEEL -
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~Z WASNs FHRITEIE o 2L B2 DB RS R At - SRR RFIE
sTREES] o BB EVHIES R ECARER » Rt A3 E S N B RUHIAERS -
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[FIIFRA T HAT EREAEAE - 40 ¢ BUBIEERA] Lacq EAETY -

2.3.2 [BECAMERE RS BUAISRIRE

— & o H E B B T 5% 5T WASNs AETEEPO - oo JHI 23 6 BE S5 a8 A
ATmegal28 + CC2420 P2 L » R EHEE/E L CiNet SAREE - #E5EL— (= /HED
JiFE o BOAES B RS AT gt A oA JE DY (L HZ ITU-R 468 fifE )

( http://www.itu.int/dms_pubrec/itu-r/rec/bs/R-REC-BS.468-4-198607-1!'PDF-E.pdf
) o MEB TR —aat B A AR IR % 51 ( CESVA SC-20c Al Pulsar24 ) fiEE#E -
MR RS - MRS R ITAIEE - R NEE 2 dB - AL > %4
BT R TS R AR AL R T -

WARTFTAL » TR PR IR DR G 7 AR T — (I & RONAERS - AHEn
AISCHEABAY e EETRG - 52 4apS AL BRENRE RV RS 22— (E(RFERE PC» H 1% H
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2005 | Telos X

2007 | Santini

2008 | SensorNet

2010 | Hakala

2011 | Burdwan

2011 | IDEA

2012 | SENSEable

2013 | Xiamen

2013 | MESSAGE

2014 | Smart sound
monitoring

2015 | Barcelona NMN

2015 | RUMEUR

2015 | FISONIC

—

2016 | CENSE

2016 | UrbanSense

2016 | DYNAMAP

2017 | SONYC
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FHEVERET -

S ¥ SRR A B 2 B R B Ik T BRI R A i RO A P 2 B B
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09 - (e A HEE - E > CREEEE AR - AHEE TR FE
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PFISATH 311 AREFHEGMA LS EEEERIL—RE - EEHRE
BAREUR > SIGTE - A8 SOMAIAR BT = By 5 S R MR 2R
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5 (Laeq) #EEHEEE @I EkeS - HiE A T R ER A -
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BRGEPEE -
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ISR P MBS » (Hat FUN AR DB S T o BlEss & (%
B T EH ST ) - WL BN 2R AR R B
£

-54-



2.5 R EHIAERS

Piper 25 A Y 2017 42 HAYFFREME 85 M49EE (static noise monitoring
network ) U8 » BE—(Eh 16 {E{REAECHIZSERERVAERE - £ 6 [EA
HE TR PTAS A o B L AR PR P e iy i - Al EA S e
BEHE o MA@ T RS 1 s R S - SR EDHIdERE 2
AT PRSI I I - FTEREU A FIE R 67.6%~97.8% - (FEFIN KR
AREERE Fy o] BE s BRI T A R RE ] Shh Ry S0 HARTAE i H AR -

A » S TG PE RE ST HERN /&) SR 2 M 2y fRO - PR AR ORI B = AR
FBREEINI - AR SR o ETHETE RS AR LEERIR o mIAHRE BEAr
FAREIE - NIE > EEZ A KM (accessibility ) iy HSTHET BV E Bt <

2.5.1 FEFIYHEGE (AoT)

— ~ ZJnEf

PS4 (AoT) 513 (Array of Things Project ) ['OEE: JfAFI FHAFREIRLHI
M BN — 2V ERIESE > 8 IS & o S {E4Ees HRTEE 100
(&l BRI 2R e g - Hp RS EFEBEF - BHELIFNRIIGEEE 2
BRI ARKEN » HE 2 (HETE o Hh—E LT 7 A K E B T
BHEIE o A 0 R E 2R EUH EsAVE S el R iR K - R e EUE S5 R
MNERINNED > 75 5 e A 0 RO R0 > H H A ORI 28 BT A 1= 22
$2,000 5T © SEAF > R4S TR 2 A T ACE ) (DOT) HERISE LR -
It RSB TEHIH DOT B T2 N B &R » KNIEFE R4S B (4 an H1HH
e - BIHETEEANEYE - AERRES RIS © h—fal
SRR T FeiE BRI S -

RESEEA T & 1 BU/2 IEC 61672 1224E 7 iEHE SPL B EUHIAERET > 15k
DU\ EIRT AL E > pg A #2752  Bruel and Kjaer (B&K ) ~ Norsonic {1 01dB -
{40 © B&K AEIIEF ESHI 248 (Noise Sentinel system ) HOTRT2{EEIEE SPL
MEAE ~ s es Fm - B RE BN E AR S A —(ERL A A C4gnE (7]
FEALAI R L) -

RS B TR E o BRI AR SR T 2 R E R e T B 2 B
IR HEIRIG BB 2 ERGES o — @RI RO RS 5
TEALAEIERE & » bR T ROHINTZE IR S AN - 2 4GSt Ba e HL AN 2B 5 1B
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AR AR IR AR TR - EEE NS B RE
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Y R 25 2 FH PE B o — 3R it 2 1 £ 490/ =] “Libelium™ 84351000 » AR {HZE (g%
Z/D$1,800 F5C > AL YEREIREHERA F5$51,000 ST « 48RS HE BV R
SRS UGB BLERIRIR B 5 s 2 FIRYRA (R o BRI R4S AR RE SEHR NI & 2 1Y
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Libelium FGHIZSAMEFEREEEIL L - (EREAFTAME SPL IR » i A E{(E4
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B R EOHNEBRINVERIRIE S - sZ 49 B T I E R B R B ROANG
HELTHEE S (longitudinal noise) W7E (EIZETZF) - IHAD  sz4EpdiEA
HIENE (BUB B ) - FDGEHEIR S E A ATa 2 2 - DU A
TEIECHES (BUNSG 2R ) - FIDAWIZE R BALE S 250k - Bruitparif EABON 2T
REEE » DIHFeEE S RE h 3 E A a2 8 - Bfh ¢ R RIS HY
AR o BZ BT HIAEES E 50 (& B (ES$2,500 Eay R e R o B R EEE YR
e A2 ERRET]  1[{E IEC 61672 class/type 1 FEEEFEAE T - SRS AWE
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Z A SN 350 (EEE(HSS550 27T AR ERF I fE LA E.
£ IEC 61672 class/type T1KEEEREAE N - {Hi B4y SPLAIRAE - ZApE P
AR EDHIE B = e B RE /T FRESE SPL B85 - & SPL EBERI(EET - &
Rt — 2 BRI B SR - RITT AR » BLAE 1A BN B A8 Gt i & St (Y i 2 B
B o 248 Z BB I RS0 NEDREZ] - HEE S RO 0 R
HRE 6 FLUE - fEEZETSECER R tEEE RS RN RINE
M SPL %4d5 - (HARMIELEIES & 2T EL RS RIAIREAR - Kt
TREEAR IR B e IR BEE 2 BEHI ATTE) © SZAES P AR AV BRI TS
F—{E A BALEES 7 IR LS -
g~ R AIKEE

5B —{EE LI Rumeur Network AR ESHIZEPE & DYNAMARP Life+ Project
stE - FEETRENURE NS SEEE T 93 ([Eh S RO - MBHAR K 7
& H - HEVEE BE W E 4 SRS MEnY S 57 (B0REIR T ) sthlE - 32 4gps Bl
Rumeur Network —#% » #IERHUE S RCAITTE - [RINFER S 88 JI AR IR EGH]
Z3E0EL (high and low capability sensor nodes ) ° =85 JJEELR T B 4lify SPL =
EAN AR S AT RCAIRE ST - B0 © BE R E SN - AN iEsE
FRACHENEE SPL JHIE(HAVETERE - SLbMEpRAELL 30 POMSIFEE s B
It DA B B (SRS ) BB P RIS TR A AR A 4 Sy

HHURLEE S kEHE o 2RI - EE ARG RE S TUSCHIGEES LB 892 B R AR

AEviE o AL - H SPL BiRHVFHEE A RE - B ERESZ A EAH
B8 > Bl - FIFMREE e RS TR Z I E M KIGRE L E S - (HHE SR
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HADR O E B RELEE) MESSAGE a8l FILLFIIFHY IDEA 1
M - MESSAGE &t E0% 100 {EI{ERpAE: S EURIZS o Hid St RUHIES 2 I F (R
PRECE L EE > (AL HENREEIEDEE AR - HHR SR 2 AR A S
& - SENZ RS HTRRAROR - Bl A A E RS (3£ MESSAGE 3T&H
fian ) - EEHERR T e GRS fhEt > BRI E R e e 0 K
BB R Ry A] 5E - IDEA STEE#ER B HERY RUNIZs 24 - (B HEENT
AN ANEABFE -

BRSNS > 2 2.5-1 BURHILSIRI TR @ © e BR e e ~ SR
&~ WHSEHIRE ~ Z 80 T R IE VAR o] ke 1 - &6 EATHL - B R BT EH
RS E S HARE - EIA A —E s B AT AR SRR © KIS -
AT~ ARBEAS ~ RS ANEEE 7] R 1

2.5-1 A BRI SOREREE

N = - HAfE T EEME Al R

S Bimane s Longevity | Affordability | Accessibility
Participatory sensing & VAN 5 = &
Piper et al. = /N A = &
Array of Things & X = = =
B&K/Norsonic/01dB = /N = & &
SmartSensPort-Palma = /N 5 & &
Rumeur = AN £ & =
Dynamap Life+ & X yaoA = =
MESSAGE project & X yaoA = &
IDEA project = AN A = =
SONYC = N & = =

2.6 EEFFIE (Quiet Areas) HYEZR K —RIRA
NGRS HE LSS - B8 5A —ENEEM - BRI REES
ARAEAEBORAE - B0 - LLE TR ) VIV iRGE EEh 3 @ SR APRARTT - BN
B o i N R ETRAT 5 AL S fE &)+ LAl o B g R it £ S Ml | D
Yo 4GP R T A AR  EA AT BB E B ATE T
mEEHRTRE  UERBERT AT RN - HERLEEMR  KREK
P~ 2 T EANE IR IO GE A R0 1 S i el A A M TS I
s B A L O B A fRERE
PRIIREER S ST ATRSR PEIR T sk SR ) iVEL R R E R

-58-




5 RRE] 89 A 12 H 8 HHHE RS EE G 89 8 B NG ES 13 @2 irhHaf
Gk HTREGOTREZERF 2T ) — 3 XHREEUREMNS
—EEEEE - AEAES 24 - ERMEEEN TR > B SEenER
] BEFR MRl LA A B - HANG Y TR ERET o 2/ RER
BN ENES BB TN E R GRS AT B SRR
i FEEAVELS - a5 I HEERBE T » G A gE R R E A PR DB
T AR MINEZ RIS - WiR - SN TSRS VR -
WL AR » FEALLEZ BN N EAVEFIE 7 B seld i R &y
FIRE - e TERET TE Y Bt RMIVATERMEE CERRT Rk CE
FHE” o DUN T RIERER B H 2 EER AT
— ~ IRIR” npEi
(—) 5 ErALESR (WHO) HiY “HBE )
EENER | LRGSR LI NTA B IRPT 38 A
B Al R EBOMNAY FINE SRR E 2 |
FEMEE T8 - st PINERIBRAE 0 K R 5 ..
RS R 50 4B Luioos - iy | T NIS 1S @
BB 40 B Lugewse (wiio, | JUIET AVEQ
1999) -
(OB S BRI E L 2002 4 6 H 25 HETEl B RERIERZTE< ]
( Environmental Noise Directive, END ) ( DL &g END ) » ELp¥ipY “IRiE” I
Eie—EE BASHRE ES  END & IR T ERS - ABUEEINESE
SEEIATEA 2 IFE R ECE EHY FMEE - R NBUEER S A ¢ Em T A
EREACE (AR TR S 300 EEHYERS ) - HEESCE (FEYHETEE
i 30,000 s ZRAYERES ) 22 gl (A TRISEEIEE A 50,000 28RS ) Al
FEAERYERE - [EHF - END ZOR{EAgRIE it E (GEDIMEE IRIR IR =8 IR000)
MgRETTEETE (PEEES I A RERE R (L HERBERE A E AR
(RFERT ) MIPRFF BAF RS B AR Ry ) I “ERER” BRI ARA(E Sy 55 dB Laen
(K ~ PFHFIRE] ) A1 50 dB Laigh > T HIEAEESZEE (built-up areas ) ~ T
EANE -~ BEE T HEHAMZER I (other quiet areas in an agglomeration ) ~ ZEHE
R ZeA¥ R (in quiet areas in open country ) FISEFTERFL ~ Belre ke HM% H 8RR
SRR IE I,

—

5
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T TERRE
(—) HTK
“EERY AURESERERE X B > RIS REFSINE - B HE
(BEE) - BERE - E08) - BEEEIEEREES 2 ML - BEal
i 7 #nlE 2 E E M DA RGN THIHEE e “EEAR” (quiet) —3d] » FefMATRE
AEEERA TR EFEEREIFERNER  EEZ8AN VA
(silence) » (HEE I » AN HERIE T » S-PAE[IHEIRE EHAETL 45 dB Laay
B¢ 40 dB Luigh © R » $7° “E5EF7  HE MR » JFIERMIEAZE YR
F# (silence ) » 4Z¥FHVRAR AT RE MR LR -

Ry TEREE VA UE ? B o FRMZEAE —RE - (EIChRm DR
#hmiAE T - ZEATIREGNAEME (BEEE) RN RS S - D=
KIBEZ ~ IREBOLEAV TS - I - M ZEae iRt R R E SR M BRR eI s
st B AR AR 2R AT ~ B - BUERRIE ~ B AR ~ BUEw >

FURHIRTTES, -
(=) Eg

FESTEEE S AR T BONAYIRE TS E AR H 28 B EHERE [
e Hiet A sHAR (WHO) AR S et (EC-JRC) Y 2011 8%
AHy TR G PR R RS 0 FRHBUN RS a IRk AV R (L
15 BRI SRR R A MR R - s fa > fEPHER - BRI
RFTE AR - SRRV 100 B{#FEEGTIRL o HAh - WHO fiffiE
R Ry 45 BN AR A 5 B E IR A (2R IR 2205 (WHO,
2011) © 4D - BEA B2{5ET - 270 8,000 (L FHLAE 8 B~ 17 bk [FIEFEHIREAE
11 ZEWSIT AR ESE R L H VR ER2 2 (EEA, 2014b) - MIAEE ST
ST YA SO R LAY A AP 52 B - BREoRE - BEET54e]
RETHE MMV E LLiRE - NS S S S [T - BIERTIE ~ BEAGRIEA Y
TGN EETEE - HA—HEAGER © NSRS HEE R B EYRENITT R
(Dutilleux, 2012) - BRMEESAFTIENR Z RIEFZE » CRBVE R S/ 0 f#
5~ BRI B oA AR AR T B E e ST T H -
WEEY “ERRE” WETE 0 END TEREETESR —EELE -
75 1E B (N R FR R A U (B4 JEER) WY - sl
CEARFIERT (B RATE ) WRZ EIE R (R o Ryt - END KRR B
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ATREAE AR (EFE - EER IR ) B 2 [ENE - s
SR B ARG T AL E MIPReE BT i 2 B (EEAETE ) -
(=) EzM

ERFEIFHNIRSE SR E I TR~ = N SEhE L 2 JEE R

MEEEFIMES (4 BIERE ) HENESE, - /£ T SEFEREREFHEEREA
( Good practice guide on quiet areas ) ; Y [EEFFE ] VERLA D ¢

LHENEFFE - 5V EEEREEE - KT Z i 2 s 8
AR E Laen ([HEGEN G BEIFTSCE RS B 2 ARSI -

2. 2RI EAHE RN S EERRREE - A Z3008 ~ RIS
RV -

3.ZFFIMLIE (quiet facade) Z{EFEHYINLE » B TERE RS
(AR > Laen HYEAERNIET EJ5 4m HAFIEMH 2m & o (RN IZIEHYE S Laen (il
#2057 H (dB) -

AR (€ #2 72 AR (R - SB— (8 HEESRIE Y ER M ER &5
&7 s E BRI E ST P B THE - R AN EREIE LB &N E
FRERIYE FRHE R A 1L REEAR - B AR RUE —EER R (L2

() frEmEtE

FAFTTENETEE - END MUE » EFFETEETEVAMUIRGEER R LN
ISR AN s ELAE » T R BE HHY » END ZESRDVHEERELL MTE) -

LG BB E FRHE 7% - EimigfiieaihiE - e RRR
Bk

2 HEE ME— MR R REHS A BAER R I 2 S L 2R N -

3.9 B AR S B 4E R RETEE 15 - B ST 1 S (IR
g (CHERREEE RS ey ) MR R IRESEWE -

TEIEHE ATReEdE - TR AR E] ~ 208 A4 TR AN AR S
il o Eorr > Tl SRS M b T A 5 SR A B SRR S ~ ARSI SR (B
FEBLD) PTEEREEE ¢ TS (agglomeration) 5HYEE 8 EIATEE A LIHEH
100,000 AFIA VAR E2E bl AR L Ik, 5 RS - 4@l s BRI T B 1 1
5FEEM—K o 1F T RKREEZ RS E ;3  (Green Paper on Future Noise
Policy ) » B ZORIREEERFE (EC, 1996) » &RpZETRIT - #5 MRS HEREE A
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I S MR e 7 = BE Y )
HUEnsf TENRY IR > DAR R
A
TIATEIOM B RTHIEUE > R R SR AR ~ J7ANTa 2 IR
BRI ER R (FERER 26-1) - 1
BAREREREANEE JETZ{%E%%?EEI’J

(£)

Ko IEANPIEE
» R R BRI RS

END FH&

FHR A A E

E574 (EEA, 2014a) - B THEA

FHRAE

SEfan 2.7 GifTR o

R
FEEA7

oy ge v =

SEE

T AN > R i E A B E DA PR

NESREE K T

- ZENRANTE SRR B

ELEOM

7% 2.6-1 ZEFEEIR (not-limitative set) HYEEFEAERI|ID]

Range criteria Range criteria
Type Indicator Urban (dB) Open country (dB)
(FAD) (F51) HERER] THEA H[ERER] Z2IRAR
C20=0) C20=0)
Leg24n 40 25~45
. Laen 50~55 —
Acoustic Lso = 35~45
indicators L 30
T 90 —
(EFEIERE) Tos 30 —
Lgay 45~55 30~40
Recreation Modezittei‘/lﬁtens1ve Passive activity
() ( b R SEE) ) (HeEnES)
Functional Nature protection - .. -
(ThEEME ) ( 2R ) Moderate ( &) Priority ({&J%:)
pro tectiIoII?/arliltoration Health protection Restoration priority
S IS 5 /\gg RIS (B m\
F rom motorway o
Distance (REEEAE) 4 km~15 km
(FEEE) F rom a 10meration
Soundscane Percelved acoustic
(g P quality/appreciation ( Jg}%/1 — —
AR S S IES )
Size ( &~1) — 100 m?~ 100,000 m? 0.1 km?~100 km?
Areas with established
values in official
documents, e.g. land use
Visual plans or nature - -
(FRERE) conservation plans
(BEEEDEBEE
ERVES 40 - A
SrEREARETE)

BRI A IE ¢ Good practice guide on quiet areas, EEA Technical report No 4/2014, European
Environment Agency, 2014 » A T {EEEHE -

(%) EFEI "
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1 (&R 2
B T HE@ECBAN T I SR SLEL
HYIE A ZEA R FT A% - EEA iH5ERR » RREFEEEFEN AR EFEZE
LLaR BRI T IS BRI I Bk 5D BEHE NME At ERAYERR » JRA]
R HACE R B - BAANEEE ACREEIEFE (EEA, 2014a) - HLE
[R>S B T I S SR DA [ B R e 38 B - AR T v B 1 i AV [T
T A=A E R A EE R4S E fs (Shepherd et al., 2013 ) -
[EfRH - (EE SR A (W : B 2K 45 dB Lacg24hour) HY
R » HIESZAVERREEIE - (LA - BEEEVDAEE (H sE R RR T R E A E R
FAP Y FE R 8 ( Ohrstrom et al., 2006; Gidlof-Gunnarsson and Ohrstrom,
2007) » 55—J71H - AHEAMHSC S T SR B AR (R m g~ W ALEH ZRER
B (Z=E R ) TR{EEELERH: (Ulrich, 1984; Kaplan, 1995; Alvarsson et al.,
2010) °
2.4V RR
TEECRIAE AR REELRFE (41 ° END) » i3 B{REEONE Y 28 EIR
LT RASE S - FE b ERREAY) SR L MRS LA T EIR (5 - 1S
57 B AR HiF 2 B B N AR AT A R (BRI = B VTSR (EEA,
2014a) - EEFHEEIREE AV SRR RARAED - BOMAY) AR AN T2 IF
R — Rt fe ZWe b (EEA, 2015) » IEAMNF A Bl s i SE 2SR TR
Z— MEEFFE AR E A TEEIRAVATEE NMEMtE 2ARTE - HEM BRI Sk L
s o Rt - B¢ END SIEMIReEHVERFE » Al ae RVt e ry i, -
[EIF - FEEERFE A - BB F B B 2 BSOS BB R - A B S
AEIRYEST (Dutilleux, 2012) ©
RRACY A
WRESHIERL T B A - RA B - SRR RS HY
B AIRET AR E R A4 » HBOEETE © ReEEEERHE - (A0 © 7R3 - #2815
5t » BEAS R T BN T E A (R - B RIEBISE A EE 14 (BILgE
Fi e (Defra, 2011 ) o FEFFIE A 20 th, 7] g6 KL B E Bk - st - &I
S B RE FEVEFEZE HEREE— HEHEL ik 0.5% (RIVM, 2007 )
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2.7 EFFERVIELE - RSE - HENES
TEEHARAFPIESE S - AR T EE RE > &8 FENAEEFR
(tranquility ) - 7746 AMTEERREAY IR 2R E0FE © THAL - (RARIESFRERE L
%5 (Watts et al,, 2013 ) - LA} - RIS 2 B NISSSEIE SN2 &
REMEHEAMEEZAFEIRERZ (Watts etal,, 2015) -

WIRIATAL » SEFRHIRERER T8 SR E @I B 8 (R &) Jh > B
FEHAMARZE - fla 0 ARSEG ~ F8 B A A&, @Iy TR L - /&
T HFREIEE R MY S IR SR (B (R B B S i S LR IR
ZEENESE (EEA, 2014a) - BENER HRE Y TEI2%E - BERFMHBESOR
Ho b BRI EIRIE KAt g S ERE AR 0 fil - RAOEE - KREER
%~ IREEAE IS S (A0 ¢ AR Y - BOULEE SIS E RS
JEETE) - EEIARERMNGRETT - BEAEE A BN SRR FEAEF/ T
AIE] - 2RI H AR — (B RAVILEDT R - S E A AR - f1a0
SRR K Y REAEAEY) - RIE - 25 - KR (Rendel, 2005; Cordeau
and Gourlot, 2006; Pheasant et al., 2006 ) o (Kt » S8 EAT— B i g s
FEENEZRT e B RAVIEEI S EAE - feH3eAEERN
HERE -

B - (ReERLA TERFET BE CEREMT ZO0EREZ— B2
TR ARt N S B R A ke [T ERAERA (% (Pheasant et al., 2010) - ZSfdAH
e TR R IR R O B SR RN BN S -

2.7.1 ZERRgE R

EEA it 2016 FF42 N —{naffheh s - $HEEON TR 2 N Bl )5 s 20
VEIEETT RS o %t AR IE AT EES MBS - H{&iRH% EEA & &
B s EZR S 2014 47 6 H 10 H Fij[A] EEA S #ef s & s A IAHRA &S - B -
HEEE END SRS £ EEES ~ SIS0 B ] R AR s o Horp
PHE F RS RS - (EESHBERES 2 RIS SR T 5 TR B 22 Ay ZE R
B HEREEA Ry nTRERY EE IR E R - IR AZ IS Z o © AT - sz st
MR TR R SRR A T EE RS - ke T A BRI TE
B B EEE G ROTTE it - e hss R IA B ER A E MR (QSI) B&
SR R R RS E - BTN EEEON - n At e B BRI T BURM
B DIAHEFRAT R Y B T B -
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— ~ EEEUEE 5% (Quietness Suitability Index, QSI)

EEA {5t - BEREFRLS ZEFHE - EREFE ] DIRBEAESHNE
BUREAE (o0 - M) o (B R B AIA RN TR ER - Hdr o SEREE M
a8 (QSD) R ILRLE (NMERBIR T R ) KSR E R MR SIRE (B¢ END
dail I e ) B R R DI S TR 2 SR SR (EEA, 2014a) o EEES
HEMREE (QSD) HEM N ATLER » BIJAEIfFAIE 2.7.1-1 s -

=P
LI & Corine -7 & &l
T E L S

FEEY

BN Y P

St

A:RE
(7

G-
(&A1)

FIEEER (55dB)

GEEHEIEEE ] SRS fa
u%@E§% C0-1)
0~1

& 2.7.1-1 QSI HrXAsmEfZE""
(—) REF R R R B CFERE > B(E8dR) -« EEREZ
RIE B BRI E AT 23R 2 R (IR FER (IR 55 dB Laen Y END &) -
(=) AMsesms B m (LR 8(80E) @ h—HEEEZTT
FM S AIAE AR o g QSI A8 » [k Corine +-Hh7AEH
B A —{E#r 8 5 Corine It 78 & EORH B AR A R T B 45 BUE T HY
(Jalas, 1955; Blume and Sukopp, 1976 ) -
BRI QSUEETEFEM AN 2L E RSk T
(—) Fefgim A\ B8
LEND © FHGEEE ~ £ BERHON + S50 RS S -
2.END @ FHGEFE ~ FEEPEN FERISHE -
3.3 JEBEIE (Urban morphological zones, UMZ ) : &] DUk P REE
TEFe sy ERR/INY 200m HY—4HTTIE” - B LR S R (A B i T AH 45T
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REFNY T3 7 S TP E ZHY - ISR TP REER R 55 Corine +3th 750
BIEFERZ OISR + T T & ~ 12— RN 45 ~ 121- TR sipa R
fir ~ 141Gtk ARG - 123 GBS ~ 124 (H35)
1142 (BB MR ) S 0 P g Y 7 fe B L o —(E 2 % LS e 0
J& - WEGRFRE R » 122 CARSAIEESAESS) A S11 (OKE ) B RHIRZ.0 8 iH
AP > B/ 300m SR o EARRRIEARRE (311~ 312~ 313 ~ 322~ 323~ 324)
TERBENZ O Z R AR -

4.E-PRTR register : TT3RAVAL EREME: - (BN 5AYIBRRONIEES &5
&} EE European Pollutant Release and Transfer Register ( E-PRTR) #gtskH 27
(&R AR R ~ KE ~ ISt ~ R - ZER 4D ~ TR SE R Y B SR ER S 8
%o w9 ErTE (BEF ~ &BIVAENIIT - BEETH - (LI - BEYINIEE
KEH ~ RAIAREENL - BEMEBHEENVKESRE - BanfIE0R EsHYEIE
WiEEdn ~ HAUES)) o 30,000 {8 T3 S Y EEE - S BOMNEE Y
65 &4 ES) - E-PRTR £2( 1 7 8 CR=REE - HIMRE - E28 - BEN -
SALAWRY) - HAARYE - BRYE ) 91 BUSIWImENE - AR R e LA
MR - RILAARRYE E-PRTR $eds8ds © (1) sZaxhi 2/ V@I E-PRTR JAR T
I Fr51IiY 65 Fe E-PRTR &R EE) 2 — 3l H 2/ # E-PRTR FERIE 2 —-(2)
SRR AR S S R E YR E R [E Y BE YRR E 28t - (3) B4R y)5
FeWEE AR B-PRTR A rp gt/ VE (225 - KR FErYR: E R
& - (https://prtr.eca.europa.eu/#/static?cont=about )

5.CLC 307 EAIREAI A & EH (AT S © 100 mx100 m 484K ) -

6.EuroRegionalMap * ZEFg ~ S AIAIGERER o (BN 22 5L
1% EuroRegionalMap 2—{E)ZBMNEIZE R - B1& 1 250,000 LR AYHIE
&l o & 27 (EERERE 2 - 4 {E EFTA 5% (FISZ2t-% ~ e~ KE ~ i
) RES I ER R JLRHEE - gD - BIRX - B msiE -

( https://eurogeographics.org/maps-for-europe/euroregionalmap/ )
() #15 Laen 55 dB FEE &R FIA [E0 2 (58 (E R e
1 F AP K F
(1) ptrgfEg s AR (EEERME SRS ) 15 Bk E
Ea%EE (Euclidean distance map ) (525 A/N=100m ) °
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http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2006:033:0001:0017:EN:PDF#page=4
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(2) jieqlei s B pE e e B g I o R i M B Y B8 - TR R
BREHREEE RN A ST BUE ¢ S/ NERERIR R
PERE -

(3) STEARFEEZE ~ #HIEEH Lan 55 dB i 4RAVIE S IRATEES
PEBERT R AEERE - 203 2.7.1-1 AR -

(4) 515 EEA S50 S K EERERT- - PRI (H -

(5) #8i# EEA SRl R KRR I EGE Ao Eey (1)
&5 EEA ga PR R P EHGE R A &y (=0) -

(6) &5 * 2KH Laen 55 dB FER4RIEHIER SR Z HAVEERE (LA m
RyBAfL) -

2K 2.7.1-1 {E Luen 55 dB FERERFR (TEER T ZERS) 7Y

RE{EEERE""
A7 *m
Major road distances Major rail distances
Country ; .
Maximum Mean Maximum Mean

Switzerland 1,310 140 1,000 262
Germany 1,082 459 447 103
Spain 1,400 290 200 59
Ireland 1,005 386 632 59
Lithuania 1,393 269 876 115
Luxembourg 1,105 347 361 87

Malta 640 132 No major railways > 30 000 train passages
Norway 728 107 707 254
Poland 1,487 171 539 107
Sweden 1,044 272 1,200 312
EEA mean 1,119 257 662 151

Source : ETC/SIA, UAB, 2013.

2. 1%
(1) ROt R i B YRR 5 -
A.F Laen 55 dB S 4R HEE © 55 dB DAYMNIEISHTEE o/
FHI(=1);TM 55 dB DA EHVESH R Ree A A (=0 )e
(2) AAROE T BRI B AR %
AEREERSIS ARARY CLC 2006 %51 124 -
B.J¢f END - Zi& 0 &1 CLC class 124 [EZay2 00 - &
77 (END) FEEGEFIFTAES -
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C. 1500 m & eyl 8 A H gl Re EEESHY CLC 124 1%
#EI > 900m G fErle BT oAl 124 26 CLC 2381 (A
JE PRV EE SRS B S8R ¢ Votsi 57 - 2012)
D A& EE MM EE - EEE T HEREGE RN EEH
(=0) EfEELSMYEBEEGH (=1)-
3. T &
(1) BEAEA T2 ~ R~ DSOS TSR Ty CLC 2006 %51 -
(2) #Ef% E-PRTR BLEE
(3) 1£275 1 E-PRTR #rHHEHREERIFTEENY CLC 23 Tt R
B HEL TR (R AVN=100m)
(4)/NF 500 m HYREEE(E #a8 Re AN & HY (=0 )3 fAfR 1,100 m

WEREEE RS (=1) (FERSORFESRATEERE - Votsi 5F
2012)

4.5

(1) BEEEAEE S 8RR UMZ -
(2) i UMZ 221 REEE Bk E -
(3){EHL 1,000 m HYEEEEE#GEE 2 A EEHY (= 0): Sk 1,500 m
HEEEEEMGE R B ey (=1) -
S.BCAR  EEILH B (AR R P BE N e KRR R -

% 2.7.1-2 BISER SR ERAR AR B

Noise source Suitable values Not suitable values
Major roads > 1119 <257
Major railways > 662 <151
Major airports Area outside 55 dB Lgen contours: Areas inside 55 dB Lgen contours:
> 1,500 m for major airports < 1,500 m for major airports
> 900 m for the rest of the airports <900 m for the rest of the airports
Industrial sites >1,100m <500 m
Urban areas > 1,500 m <1,000m

(=) AT AT R B SR
PRI 77 (fuzzy approach) EETTEHRRENR S JRHY & EEEEEE -
WA SRR AT R ESERFE AR (0~1) HY“RE” « AR B R e E 5
TR R ATRENE - R AR 3 R 0~1 E’J**%prf@i RHAREEAE B A 2
EERTHIRETECHR 0 MAPLEE R ERSHIRETHC R | CLRFEEL) -
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AR AR METTRZR S 0 2 1 2 Ay B (& a] geMEdE - 7o Boda o) e im0y -84k
A (B8R mTREMEER) « R L E fHE—#E S (&l /& iy SEFFE FERAHE
RHESERAH G EREFY - BRNEFEERIVHEZ 05 1 5 @
A —JEHE R 0 # g B RS S RS AH A BE SRS SR Ny 0 (B H At
B ER EGE T R A S EIE) -
() R’ iSRG (CLC) E#rr#H fy Hemeroby RUE
+H 7 ZE ARG (Corine Land cover) HRHEZHENHESLF (EEA)

PR B 55 50 MM R AT e SRR I (https://land.copernicus.eu/pan-european/cori
ne-land-cover ) » ZLEUERB#EFZGFTEE > EEHIR Ay 1 : 100,000 - 514 3 (@
TR - 44 FE I EASAY > DUthEE R =R OREAE 2.7.1-

2) > A ARECN A HE -

; =«
\opemicus [l I3 e 5 @
Mk bk et el i e - = =
e ? -
e [ | .
. s 8
T -
F 7
4] -
-] ; B
il =

ERIFRE ¢ https://land.copernicus.eu/pan-european/corine-land-cover ©

& 2.7.1-2 T EERIREERE N EE

E 2R S B 7 S AR A AR ARy B R W T A 25 Tl A B SR SR A
W22 HY(F% - Hemeroby K& (Jalas, 1955; Blume and Sukopp, 1976 ) fi#iA T
T EESNE R R T ANBEBIETEEN B AR GRFE T AR RS Tt
AN TFEE - Hemeroby K& (Hemeroby scale) (] 7 (%K (53 2.7.1-3)
AEHE N AU S B B2 A5 [EAVTEAE B ZME U REERR [ - H (X (ahemero
b) HIERH A" A Z HENSEAE SR (Hld 2 JdE) © k= {E (metaheme
rob) HISIE NG sl £ EHy S (B4 ¢ il ) -

22 2.7.1-3 Hemeroby E4k %

Hemeroby Hemeroby Degree of :
Example Processes/Human impact
value level naturalness
1 Ahemerobe Natural Bogs, tundra No disturbance
Close Forest with species Limited removal of wood,
. ose to . . . .
2 Oligohemerobe tural typical for the site, pastoralism, minor changes
natura X ) . .
semi-natural grasslands | in matter circles, emissions
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https://land.copernicus.eu/pan-european/corine-land-cover
https://land.copernicus.eu/pan-european/corine-land-cover
https://land.copernicus.eu/pan-european/corine-land-cover

Hemeroby Hemeroby Degree of .
Example Processes/Human impact
value level naturalness
through air and water
. . Clearing and occasional
Forest with species loughi tensi
. . . oughing, extensive
3 Mesohemerobe | Semi-natural atypical for the site, P . gaing
) grazing, rare and small
extensive grasslands .
doses of fertiliser
Annual crops associated
4a Relatively with permanent crops Use of fertilisers and
B-euhemerobe far from (extensive), agro-forestry | biocides melioration, ditch
ab natural Intensive grassland, drainage
extensive arable land,
Intensive arable land
Sa (short rotations), Deep plowing, planting,
Far from intensive vineyards major changes in matter
a-euhemerobe . )
natural Cereal monocultures, circle, drainage, heavy use
5b rice fields and irrigated of fertilizers and biocides
crops (intensive)
Strong changes in
Strange to City green, golf courses, | biocenosis, covering of the
6 Polyhemerobe ) . .
natural pits biotope with external
material
. e Sealed surface, biocenosis
7 Metahemerobe Artificial Streets, buildings
destroyed

ERIARR ¢ https://ec.europa.eu/eurostat/statistics-explained/index.php?title=File:Reference_scale fo

r_hemeroby values.png&oldid=108028 -

FEFI LA B -
LiRe ath 7 5 YR

EHIEE

s Rl AVTATN

(CLC) E#57#8 F Hemeroby K &M :
(CLC) E¥4748 Fs Hemeroby K& - ( Steinhardt et

al. (1999), Zebisch et al. (2004) and Paracchini and Capitani (2011) )

Hemeroby | CLC class Label 1 Label 2 Label 3
7 111 Artificial surfaces Urban fabric Continuous urban fabric
7 112 Artificial surfaces Urban fabric Discontinuous urban fabric
. Industrial, commercial and | Industrial or commercial
7 121 Artificial surfaces . .
transport units units
. Industrial, commercial and | Road and rail networks and
7 122 Artificial surfaces . .
transport units associated land
. Industrial, commercial and
7 123 Artificial surfaces . Port areas
transport units
L Industrial, commercial and .
7 124 Artificial surfaces . Airports
transport units
Mine, d d . .
6 131 Artificial surfaces e u'mp a'n Mineral extraction sites
construction sites
Mine, dump and .
6 132 Artificial surfaces . . . Dump sites
construction sites
Mine, d d
6 133 | Artificial surfaces e, cump an Construction sites
construction sites
6 141 Artificial surfaces | Artificial, non-agricultural Green urban areas
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https://ec.europa.eu/eurostat/statistics-explained/index.php?title=File:Reference_scale_for_hemeroby_values.png&oldid=108028
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=File:Reference_scale_for_hemeroby_values.png&oldid=108028

Hemeroby | CLC class Label 1 Label 2 Label 3
vegetated areas
Artificial -agricultural
6 142 Artificial surfaces R, ORI Sport and leisure facilities
vegetated areas
4 211 Agricultural areas Arable land Non-irrigated arable land
5 212 Agricultural areas Arable land Permanently irrigated land
5 213 Agricultural areas Arable land Rice fields
5 221 Agricultural areas Permanent crops Vineyards
Fruit trees and be
5 222 Agricultural areas Permanent crops . i
plantations
4 223 Agricultural areas Permanent crops Olive groves
4 231 Agricultural areas Pastures Pastures
4 241 Agricultural areas Heterogeneous agricultural AnPual crops associated
areas with permanent crops
4 a) Agricultural areas Heterogeneous agricultural Complex cultivation
areas patterns
Land principally occupied
) Heterogeneous agricultural by agriculture, with
4 243 Agricultural areas -
areas significant areas of natural
vegetation
) Heterogeneous agricultural
4 244 Agricultural areas Agro-forestry areas
areas
Forest and
3 311 . orestan Forests Broad-leaved forest
semi-natural areas
Forest and
3 312 .ores an Forests Coniferous forest
semi-natural areas
Forest and
3 313 Jorestan Forests Mixed forest
semi-natural areas
Forest and Scrub and/or herbaceous
3 321 . ) . Natural grasslands
semi-natural areas vegetation associations
Forest and Scrub and/or herb
2 322 . orestan e ar.l orer .ac.eous Moors and heathland
semi-natural areas vegetation associations
Forest and Scrub and/or herbaceous
2 323 . ) . Sclerophyllous vegetation
semi-natural areas | vegetation associations
) 304 Forest and Scrub and/or herbaceous Transitional
semi-natural areas vegetation associations woodland-shrub
Forest and Open spaces with little or no
2 331 . pen sp . Beaches, dunes, sands
semi-natural areas vegetation
! 130 Forest and Open spaces witb little or no Bare rocks
semi-natural areas vegetation
Forest and Open spaces with little or no
2 333 . P ) Sparsely vegetated areas
semi-natural areas vegetation
5 334 Forest and Open spaces wit? little or no Burnt areas
semi-natural areas vegetation
Forest and Open spaces with little or no .
1 335 . ) Glaciers and perpetual snow
semi-natural areas vegetation
2 411 Wetlands Inland wetlands Inland marshes
2 412 Wetlands Inland wetlands Peat bogs
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Hemeroby | CLC class Label 1 Label 2 Label 3
2 421 Wetlands Maritime wetlands Salt marshes
5 422 Wetlands Maritime wetlands Salines
1 423 Wetlands Maritime wetlands Intertidal flats
1 511 Water bodies Inland waters Water courses
1 512 Water bodies Inland waters Water bodies
1 521 Water bodies Marine waters Coastal lagoons
1 522 Water bodies Marine waters Estuaries
1 523 Water bodies Marine waters Sea and ocean

2.EL#F Hemeroby R FE (R min-max 77 A8 — LA 0 2 1 #FE - Hb
B = YT R R = Y H 2R > Re-scaling -

Index Hemeroby Re-scaling

Artificial 7 0

6 0.17

5 0.33

4 0.50

3 0.67

2 0.83
Natural 1 1

3R OREANE 2.7.1-3) ¢ BHEERIRE (72) fRIE Hemeroby KU
() B > R R 0 21 1 AYE (TeBfEEHEEHY Hemeroby KUK = 734l
ALEFEEGKE) -

Corine land cover (CLC) classification

Hemeroby index (CLC reclassification)

100 200

Reclassification of Corine Land Cover categories into the hemeroby scale (1to7)

Hemeroby index (right map)

1: Water bodies, coastal lagoons, water courses, estuaries, bare rocks

2 Peat bogs, marshes, moors, heathland, scrub

3: Natural grasslands, mixed forest, broad-leaved forest, coniferous forest

4: Pastures, dry grasslands, agriculture, agro-forestry areas

5: Permanenty irrigated land, fruitand berry plantations, burnt areas

6: Green urban areas, leisure facilities, construction sites

7: Urban fabric, airports, ports, roads, raitways, industrial or commercial units

ROO0ONEN

& 2.7.1-3 &+ B ERIREERT 78y Hemeroby R ELE R REIE
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(f1) QSIHVEE
1 (=) TGRS SHBESERFE SIS () tithAE 5%

(CLC) EHr/r45HY Hemeroby K% - BlIfy QSI{H - QSI {HAVHEE 0 £ 1 - H
O B Ry WD - 1T 1 AT A R 2= MR AN T VB E B - W & Z TR B EL R
EECONHEEAYSFENE - 0.5 DL EMEBEGSHY QST HikE B a5 BAA KA
REMEMEHI ARG B E R FTE E0VEH - st BTG iR Ede it FaUe i
FREHYTEME (FEEURy 0.75 B¢ 0.63 KISt Al BE AR Ky B8R ) - FEBIUMIER] QSI
JiAlE > ATHEE T E AR ARG ~ SRR AT Z ISR R AR -
=~ BUONHYEERFE

BION QSI MEbiHiiE (FFE 2.7.1-4) BUr > BUNILEE B SR EE AR S
Ayl (QSI=1)  55—J7H » mUDRERTIEIR (K QSD) #H /£ L Z i AL
EEEm AR (LA EE) - AMELL > FEFEERE QST HilkE
ZFAME IR THEE - B0 © Fol R ST UL s s R e

AEEONEI ARy T AR e JEESERAFR S RE & (QSIFL) &5
RN R 4%  TBESERMEERERATEER (QSI < 0.5) A SELAIRlEE
33% o E G BB RANERFEEMERIE (400 QSI > 0.75) - RAIAE R TS
S 3 SEON = EEEEBIREE IIE] 18%  QSI KRY 0.75 VBRI A HH fy 2 1%
TARfT PRI R0 5 A/ N

Potential quiet areas in
Europe, based upon the
Quietness Suitability

Index (Q5s1)

Value

. High: 1

B owen
-

Pt || Nodata

Outzida coverage

,:__r-"ggj_-.- i

%
s |
1 N
>

| | Madeirals. ‘ o | =06 1000 1500 km

[ 2.7.14 SIS (QSD ZEONBERBEA
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[ 2.7.1-5 BB B 545 QST ZELf » BEE sy T g2 Ze fike =t - 25
B BRI B A B R A E LIRS W EREILAIAEE S - SR
e B S E TR E T - 55— 07 W& LR SR (QSI<0.5) 4
RIEEL > MR AN O E SRS fla0 « BRI ~ FH2R - B R - B
{378 © 2R > Ter AV IR IR - 2B EEFE S LAY B2 BETE 9% » SER
MAYEFRE LR BE L BEEREEER 2 E- ADESE - HENTIEZ
Natura 2000 GReEEMIAE © BATEH > EIREHVIEIURF EBOA AN AT - Flan « IRt
FUGREER] - Hoh > FEEFFE T BEV R (QSI < 0.5) SEhthiliEiA
50% o —fETE > SEZ MAYZER T2 % EE G R R ZEAT SR - BR K
N~ NCOEFERIEIRERE R - BE L AOBEBEONESEILFIEt TE
JIEREH ¢ BLQSI=1 2 &AHRE » Bl QSI=0 EIEAHR -

AR
ELAIEF
(56
T
T
sk
el
) ETH
Hrs4Ee
Gl

ST
=

Pz

RvA L
pERE
TR
FRInFIEE
{57
FAF
B ]
PIfR4EeR
B
LT
FVIEsE
EEA-33
HwE T
P
Tt
KE
ZEES

0 10 2

@
(=}
~
o
00
g
(Yo}
o
Q
S

0
F4HHR

1 W 0.75-0.99 0.50-0.74 0.01-0.49 mo

2.7.1-5 BB EI&S% QST ZELEIM!

-74-

w
o
N
&4



BEST > RS A F SRS HALNER - Gl - JRHL -~ SERI SRR
B o BEENRIIAGEA - BN S EEONE EESRAH - WABF e S
THATRM SR R B R B R AERE - HEMER L > EFEER
FAERE LI » B0  JEH Y 500 m~ 1,000 m HY S & R S8R 1754 1,000 m
LLERIFTAESL (EEA, 2006) ° MRS RARVTER - Nt iE s
Ry fig Hig A~ SRR I © 55 R B SRl 3R VB A A s L B = Y TR
B0 - Eds o S5 (RARE CBIUERS 50 m BmRlE ) AiAkE O
FET ISR 0 m~200 m 2 fEIRVIIE ) ZREERF b PR RATES  EEFHE
B ORI LIRS - R A & AR PR OE A i s e - Rt H
FDREEELEBIESS (40 %~50 %) - JBRETEURA 2= RAVEEI - HEN
HA A > iR CBERR 50 m) HYESERFEIERIRS - BLT
NZR BT A LA st A 5

(—EIEEEZ K/NCBRERRE) © A I R T BRI
BE ARy b preg s ER Rt - HEEAIRE SSERHE - —fKkims o
R R e R E R TP AN -

() TEEERE - B FEEON - RPN R o IR U &
FET (b4 (EEA, 2006) -

FEEsFE CBIOEI 50 m) - [FhAVEEERERE - (N iE ethlE A
o T A A ABUS B IS - BON S B BRI Z 2 SR i
BUT - WEH A2 E DR A -

FEH g e —(ERRAVE G 0 BRI (BRI EEAY
& - A SRR AR R (R R - e Ry EERE > B e
KR KR N Z IR I A EE R > AR A @ R &R 1 b &I A AT E
L - it gilE - NCOSEAE T EEEE N e R E - IR
AP B RE - MEREEEE - NCHEAESA A EE R
W o Hop 2 (R EIAY L BIRR o JHh— PR SRR e i e SR 1 3 AT =]
EH (FERIE 2.7.1-6~[& 2.7.1-9) -

-75-



% Qsl=1 % Qsi=0

40 - 80
35 + 70 4 - *
30 60 4
25 50 4
20 4 40 | .
15 - 30 4 ¢
10 ¢ ' 20 .“.~ .0‘
5 | " ¢ 10 | . 'u.
0 . . "M 0 * LA ; ; ‘
1 10 100 1000 10000 1 10 100 1000 10000
AOEE AL
& 2.7.1-6 B A\ O EESEERE S EERYRA (%
(£E : QSI=1; Al# : QSI=0) "
Pl |
——
[39753=~
- ]
=3
[—
SR
—
0 lil.’! ?ID 30 ’Ilﬂ SI[] EuIU ?IF) H:[] 9:.’] ml
f=gatAn
| M0.75-0.99 10.50-0.74 2.01-0.4% Mo

5 KeTEiswEed ~ KR ~ 1 - fM+EHE

& 2.7.1-7 BOWMKER T QST

%
100 -
80
70
60
50
40
30
20 A
10
il BN I
ERFET R BERHTE s
M M 0.75-0.99 0.50-0.74 0.01-0.49 mo

i P AETEIRNEE - kS - R EH
2.7.1-8 ZASEHITE &R QSI 4R

-76-



100 4
80

70 -
60 -
50
40 -

30 A

20 7
10 7
ol e  HEE .
B wENE ks s

1 M 0.75-0.99 0.50-0.74 0.01-0.49 mo

= A ETERME - K - BERALER
& 2.7.1-9 ZAEHE 2 SR QSI AR

=~ BOMEEEHE 2 1] Rtk

ERMNEEEFEN FEZEHI hERERNAE S EBEML - DAERE R
B+ 46%HI NI R HAE ST A EERE” - AL - —FAVEE AR » &
REGEFEHE & #3571 (van den Berg, 2008) ° & e ltt—%5°K » [RELAH
RESIHITE SRR - AL - VB SRS E T A A AT R - AR EERFIE %2R
oA e fmEE - BT ERA A e (ERATR - 2800 - S AR a4
Frtl@E gy - AR EREZ KRR WEE - e ENEZ 2 ZRHE - i
[RMAErTENEE T - DIRREIERE - MM R -
Y~ VB SRR RS L A4k AT Y

FELY R SR HEIE R BUR - I FEBUN (R AR I EH &
20 2020 F 2 HIE BV MR AR RE A GR LIRS - REEA SR
SRHSHY EAE o S ECEHITES (Habitats Directive ) Frffs£ & I51Y Natura 2000
HAREELES - 5EMRERSEVZHEMEEENEE - EXEES 8%k
BOM LI fE (EC, 2015) - fREZZH S 73 MR » Natura 2000 H 23R & 445
PRV EERFIE 5 LE S R 2 EONBYEERHE LR - B 2.7.1-10 IR » 27%MBIOMN (REE
EEFAE - HUAL 20%REE 2T SREREIVANZE - 7 - BEH
f ~ B EURISLRRIAY BERIE S Eh s (B8 S0%EERFIET 2] QSI > 0.75) ; 55—
JiH » AEEERIRY ~ EARGERS RS NE R AVERSE S EEIRE R ReEE A

-77-




ERE TRV - B EHRERIERSCRIN S - % B8R B ZBES T
EVEETR R Y - BN ¢ Rl 2 i #EE nTRE M AR ER L B R A - i
FRERP IR E AR - BRSNS > 5 —12HYE > Natura 2000 FEE A
AVBEESERFEIER 2 > WL AE AR B SRHE 2 (L ARSI ER] - SSONE R Ty
& 0 IEEEHR RSB EEERHE EE Natura 2000 SEEI ; 2R RIHGHLES
RZ OREERY R ELEARMIE - [NIE > WEI{E Natura 2000 & N Y SR LB
& -

[ERREE
EEAII
T
TR
stk
HEsE

g 4Efenn
CRAAER
B
e
e
RvALEE 7
eyl
T
EEA-33
firf4Ens
BRI
TSR
wHEST
FHE
PEHESF
il
F/bens
G
BN |
Fiiy L
B[]
] : : : : : :
0 10 20 30 40 50 60

B4 H-
LI M 0.75-0.99 0.50-0.74 0.01-0.49 [_[o]

= EEE - FISEONE - #ERIE 175 Natura 200085
& 2.7.1-10 BXN-ZE] Natura 2000 EE ANz QSIMI

~
o
o«
o
o |
(=]
[=]
o J

-78-



272 HEAZEFE"

g R 5 S BB R P T e Y 2 R R DU RH ] - S L pkB 2 - B
Sple i S EEER BN S A A A B o MR T AL S R B R Ry TR I T e IR i 1S
% (END 2002/49/EC) ME%E SHEAFEIRER] - FriAbEAy S APk Z — (BN
2012)  EER{ERE LHEEE - nIRERIRBTGI R > WHETRE SN
ZEfH] - AR T o B R E R - N BN EAE & L LR bk R 5%
(Y > IR RS S A SR MRS T E VB - (AL - BEST Ay i
PIEHEARE S - BESE AR S Y ZE IR IR AR -

HEERFE RS © T AE - BREHENEE - EE - RAA LA RE
& o EEEAZ RIS (R - fRIZ END 2002/49/EC » 5 LEEIEu A T
BRI EE ~ 23 - FIPRE -

FFL 2019 FEOMSKE#EE (EGCA) HFFHI 2 HRISERHENE RHUEE
B R AHRE S s ™ (&l 2.7.2-1)

1

Mapping of Monitoring and Acoustic Inventory of
Quiet Areas Public Mitigation Quiet Areas
Engagement
Lahti Oslo Ghent
Lishon Tallinn
EEHE N BRfEE N RS El P EREER
RLbE BRHtTE (b aE it AT
A SRR
2.7.2-1 2019 FEOMGKEERSE (EGCA) HIFHA L ARHEFE
B REEEHIM)

— ~ SRR CHISE)

LR 2 (/N B SRtk - (B O ERTERRIEE % - 1868 4
I - HLbE 2 18 FREEE - (EEs NI Hy R S T 1)) - 1Bt aR
MIGESS > (R T RYEERE - B A 21580ER - EE 1975 Fait]H
& > JIRHIMVFHIRRERAIR - A & Aiayi sty 2 -F&E8E 1950 4
R~1970 4K -

Fo T REIL RIS T R HES IR AR - E BT 2010 SEARIZ “HIMEEE

-79-




BEEE > EHEANSIEESE (AR 2016 EREEH) - BEENARHF
HIRAAR BB o AL TEENER - WIS EATT B AARMALHa
Hst 7 - #EE T2 B SR EE SR o 8RR RN SRR & AR T 0
fRig » (B ey NV EEEHE 2 18 T L T RS RR R AR -
bR T EEMNSERESN  AERAANERE - FEF > JIE/MLETTH
FERIAZ B - Bl TR > REEZRRE T » IR ERERE4S KA -2
9 BBAEK (B 2.7.2-2) -
-

; r“’{ L . ..' zﬂtﬁ
E 2.7.2-2 AR THERENE (£) RS aRRARNE
BE (H) ™

— -~ BRI EETAR CHlsE)

HHTART YRS TEIETE (Noise Action Plan) & —ZR5E/cHEE - HH
HIAE A 125 B P2 (R R R 2 I R AT & Rals > 4EeE T RV ERE BLeE i - BHATARVER
R HIAE - FERCTR Y o A BT - TS IR T ARYIR S B ¢ BRI
B REESEE o RIS ZRRVES, 5 & RTHY Laen (B Lo 73 5IHER 55 dB(A)
F1 45 dB(A) » R IEZ AR EENEIF LR - B8 MNEE AN
FEsE » HETARTAEE KNVEESEFEEEF SR TE - R LAEERRE
IS, ~ /N ~ TEEIFIAETE - DUP It | N R ZZ R R4 SR
HL O RAR D T2 BRSSO R 0 H AR IRE AN SRR - R L&
T AR — TR RRIEL o S SRS R BT ARG DI BEA HVERIR - BREUBIEFE Hi Al
B RIS R E 5T DAECRIEZ R AR FP B B SR B3 - 2 i (hRe R a1
gFuEE T (6 2.7.2-3) -

-80-



e T | o ™ G
o L e b

Bl 2.7.2-3 kT EETAT SRS

= R (BRI RS

BRI T Y AR PR LUK AT BB N HIEE 2/ NS FR LB AT Y 22 B 5
ARl > ] HHREEVERIF o 0 EEHRM—E R EIZE RIS IRE > T 8 %
FEOKIEHE R ERF AR - R MRIBOEE RHEEAK -

BHTPERIA Yardstick AEFRE - BBEARSH > REREABENECEH) -
2012 FHYFEGEREDT © JEEEHREENRZ L " BERE" - JEEEER
B ABE N Z IR VI S PR o £ 2011 AV RATER &S - 90%HYE
FBHELOR  BUPHIEZ2EA ~ 5t oVRE » B MSEsiaam e L= F A -

ARAEREEIVENR - A SIETITRIAELS L - BHGRA R - BRI
BB - IR ETGTREE - RRIREIEET - B # R EERE AR
TP - #OG AR E PSR SUETME o (FE R TR o ORI BRI
=R TTA - AREEHGETER - SRR DIEP ARSI ZE - RR
A DARERRAE T P0G BT o BRI v i 4 b ol B R R i 22 B T T £ LE AR
HEHES > s A RS EEOE - BT 2015 FAYRERS
B WAHERFEETAER S RE - WHER EFE A BT AR Y
B EE5IE ([ 2.7.24) -

B Eoiess
[ oL . —

B 2.7.24 FPRSUTRE T SRR A A R

-81-




EhfeniEph (BB AR )

FEMRTTHY £ BRI 2 YRR RIS R - T IR RIS R A
PERN > FOEMTHVERE RS FEE B0 o AT B RS YR
BURETER > R HNBIRIREIORN ST © FElF - e s HE
HGRT A RE RSP BT S i A > SR R HIMERE - HERIMHEE S
BR o BRI AERTE R B R AR R e e L EAR A PR R A
EARZEH -

EMTTREBS RTINS - URTNAETEEE « stE R
AFEBIT ARG > Y TRIEES > REAZ TS E M ER - 5
PR HY IR i&l%ﬂﬁ%“@ﬁ%béfi - PR T TS > AR e KA AT
b Z S REAEN > HEBANRESESEEGTR > fI40 © DSk E
i R EIR . “ERETREENH /DR A T T EE Y B B 1L
— g H ey AR R %ﬁﬂ?ﬁﬂ.?_nﬂ’ﬂﬂﬁéaﬂtﬁ o Fo T [EIfETH RAVRET »
SEMRTH A P R R S B 2 TR R S B > IARIR R4S R - PREU AR S
TR R T R EE (B 2.7.2-5) -

B 2.7.2-5 B JE TR AT A SR T B 1)

-82-



T~ |AAIGhER T (f#1%)

&R Al ioRe /NP B R iRl - AEHECONET S HUSH([EETE1TE
aTE 2R RS Ak ) 81 QUADMAP (1T858 2 sl e SR EH )
HlEEEAHEE T - REREITRIENRERYCE R - S
Bt HEFER S s ZE R S e SRR PR BT 2 (B E s,
BB F SN2 ZE ] -

£ LIFE+ funding ZEAYHE T - HUSH SFEAE(BEE (@I Don Minzoni 525
ST IR EEEETE  FraEaD » 24 - RRMBEH 28 T STt S
SINIBZPEEL - NIL > B EEFE AT AL T 2 B0 AR R B F
fitr 10 BTEEAL > 5% AR A EfE1% 171 -

TLEATEINAE EACE: P Rt > FELOR SN RE St E
Bt 7 LA (8 2.7.2-6) ¢

(— D PUmRiE © AEEE IR PR AR BB AR AR - SRR B M fEiE 2
= o PRGN R B T et ANE - Rl R -
(=) FEb - ERE R OEY) -
(=) &g - BEFARFEINE (HEREREEREN) -

N~ EEFIHRE: (ZERFEEE)

R A HE L B EEE (E 2.7.2-7) - EREEZT] 8.35 ¢
TN o TR & R EESR B2 M TR E N (300m) - iEtbikze
[EIHEA RAFAVEREREE - o] RiRFTE IR A SRR 22 [ - It - IRRTHER —RIIE
fthEEEEE - B0 - AR - EENERE -

FREFTI 4T IR 2016 429 AA1 2017 45 5 B $H%f 9 {E R B sE AR Ay s
BERMZe T » B EEF R EE RAFIVEE A% (acoustic climate) © Los Al Lso
43 R Es 30.9 dB(A)~44.4 dB(A)F135.1 dB(A)~47.4 dB(A) » & i VNI 4R
FEi s 2 AV EAVEERE (2017~2018) - 2017 2 6 H~10 HfHE » MRFFHER

-83-



FIEEH 1 s BE S —(EE R AT AR LG > I LIRS AR GIS
I3 o EERFUERE A VSRR g B R T 4T Ao b RE A SR AT e AN S e S AT
FY TR -

Figuge: &7 Maps ot etk @ngGreen
sikroastnGhent: Saarte s Gity ofGhent 1ot
F%@%xﬁﬁ‘ﬁﬁk@&z&&%lfﬁ - W H R EEIR IS SRR AR L Ba T o BN o
BREAENN RSB AT RIVA T - BEIRIEF 1 R B S AHE Py &8
Ffts T A L& RIRIE AR T3 -

R AEE Dt o e O P A PR RS S A T4

) Ei RSN R EERE - AR A (LHE T ANEE
Sat) HVMERRZA -

[EFEBIRNE | (R s ARG FR S5 REE - A eaE AP -
PREEZE ] B R B B S P Y B 2e ] -

2.7.3 EEMBER"
BIEEEE TS (END) SRESORTT RAFERIEE S AE 2 0« BIPReE SR
& > RSZRPREIL TS ERFEE R EBENM (GPG) IRt A RN AR 2

-84-




EUEHIHEZ (EEA, 2014a) - SIHVEERFE - BIHAT A LE - IRAVELZ-FER
Tt E A I IE e TR L BPLEEAR - DU E BN ORGSR & - A R PR HUAYTE
Jiti o FECHZE A SRR A i Tt E B S AR R RSB R A
& Z A et o FEREEIRI T AT Rl R AP LR & I f AU B A - Bl
RGN Ik - (ICBEPHVAEERNR » EEECRIMEFFE L A
AYRTHEMED B -

— BN & L5t S END R I ARSI 2 S IR E 83, > END ¥
ERFEAIEMIER - 82 EEA §EEFEHE END YA EAUER (EU,
2012) - EEA HYEERHEE REHER (GPG) HUE R L E TR 55
A Hop e 2 R E B T EERYIRIUAE BE > B ZE B A0 A SBUR Y B B 9E
Do (BRI (40 - EERIEY) - 15 SRR S A AT il g T &g
'HiEH# (DLNE, 2016) - {f£5E] > AT EERIRTTERFE - AT il th 4%
AT AR EIECR R (NPPFE) - 3228182 H IV Ry (Ritt 5 EETREIAE
AREI SRR TR - RESHEE I OReE ELiA 205 TRV BRI - AR5
SE gy iEEE (DCLG, 2012) -

H1¢ EEA GPG $irtr s dm BB 1% - R4 1] (LB a8 Hi Al FHRVBRS NEEHE
JEH D BTHERFEN > EEA AYEONZE 5 B & (5 8 8K % T 0

(ETCAPCCM)RY 2015 SEJHEFT T —HHAHA » 3% 3R & 25 2 Eionet 525
O f2fit EEA G BB S TEEIZIRE 27 - (-FBEVEIZIERE (26 BE{PHY 14
(FHEE 5 Ry 33 flil EEA & B 4EETURE] 26 BIAYIEIA - Horf 2 B (0] AT & E]
(EfER EHE - MIEEEERE)) -~ ERFEEPREET AR =R HE ERF R RE
AETE - EEEZE TR - BB AREE A B 17 8h 5 ZE SRR (]

AN - BEACR REG1TE) > BAEEENEEEGEL - HEWNESET
DLEIE F Prag 2= e AP S A% i &y HARAYET & - B ket H AR SR R B S A
[ o FbLtnlEE P iER e & > EEA GPG 2R AR EEA] e g 8EE
th > BB HaTERiaE T 2B (Bt ) 1075 - HEY AR Eai il LYY 2R
& - GFUE EERRHEE - (R BB ERFRAVE(T - R 2.7.3-1 SR —1E
ORIt

P1avne
ot

i
Fg
i
i

us

-85-



%2731 SRERES FERE"

— AR il

= BATVERIY S -
BUR/ATLE = SR DR RS REAYRE ) (PR ~ B~ gD ED)  HA
— AR S -

it = & -

= EEPBHEY BT E CUERETERE) -
HRGEERT | BEMEN D @ BRI SHSsREISE) -

= CGRE]) AEAT -

{EH Z IO ER — SR 0 2 b ] ol A BE A s e P R SE B

b5e it = B 22 A B A i 2 T S B AR RR I 5T

BIFEAT P A RN > T 28 ¢ TTAS BN e A R I R e
Bt o L 2 T AR AR B AT -

B fi P e ’ - — et e e
Z_imgﬁfgf( R R R SR RS | SRS SRIRES
T | BRI R 2 S S RS SR . RAA T
15 2 ERSERRE 2 R RS 2

R — BRI | XA OREEAY AT C R HAA G T I8 (R AE - BARE
Y ERE B 5) ¢ FPEbHhE SRR PR e | SERR CraE HL At -

S5 > 26 {5 A 12 (EEZ A T - EHEIN - A e RE iRz
AP A CReE TR - IR B SRR S B E AR T
— ~ KB SUA RS (AT S BRI VAR » AR SR S Y 2=

)

T ARIE YRR AR -
= {RIB B EIEATRREE -

B R S S A Y ZE R A T SR e A > AN EERIE > AL
A AR I RHS -

HEI A EHE KR e AT A e BB R R ST B LA E] - =R
REEZR ~ tEFIHEJE - RN AR Ry 2 EEEUMNESER - DUT
AR & KB IR 2
— ~ DR ZEHE A ] SR FTER AU AR By fr] 2
= PR TR R 2

eGSR T PRES SR I AT R VAR BOPTRTER Y P RE > S EDYIEE AF - &
2.7.3-2 FI%% 2.7.3-3 sREAORGE 2= N AN SERHE FTER FHEURERE - DU S e &
P T Y PR -

-86-



R 2.7.3-2 (REZEIRITHISEAFEPT R A

— R i)

AR S E AR

« HFIRE SR 1 AR TEEHIRROL -

© BORTECE 51 BRI N B AR 2 B A A -
EEERUEIRERE

FOR /IR o THELLYMAEESETE | Laay, 40 dB(A) 5 Levening, 35 dB(A) 5 Luighi, 35 dB(A) ©
s FEHEEREEHEZREEFE NS -
B L (EPA) -
{78EtE (END) -
s FRAEA [E T BB EHE LR E i fReE (FI0 © BRI S5

2 FUESE) -

kit o' B AR R Rk SR AR ARGE

A R EE B A IRE R (B8 - UL~ Fl ~ &5 - 5ElRE - &
VIR (RS - B A —(EE 28 - S 2N RN ~ )AL
2y - s R RN FEFERERZIREN TR MR EILANS %
ReEHVLE R A LAY EENEIREN S » 2 REIITEREREAR

(EhY) ~ HEYIEE - BPEE - BBt ) - tHEHSR (WHO) CET ks EAR4EE -
DA o e 2 52 B N M (EERR - (HBOM 15 RETE (ReB BV SRR ME RN IR S 2 BRI IR
1B - B DUETERR ¢ ReEFMAIE EBEY RNV ABUSEI R » T
HEREER Bl (EIA) AVEOKMZETIHAY - WL - MRS 1A H A RE
Z [HE T A -

SN o A e PRI 1A B EA B R 2 TR (R0 -t s FR S e Y HAth &5
WEFE ¢ RBEEENIME - ERME - RISMEIRRY - BEEN LEONFER T
FIFFR &S o BT — TR B ERBERYE—E 1,000 END {78 AyaTE &
N FEITEREINE—FEEE - 2A 30%0kT B EA B E R ERFE - HA~N
TR > BREAEIEIY 55 dB Laa (R ERERFENNEE Z — - 1558 - i{RAyss
HIMREANEFEERE - HREEAZH -EERRE 5 4 90%C&EHEN
Bl o 1 E RIFEDE SR L AT SR S—EF ERE - ME #HAKE
FEFEI ISR © BEE - 4kEaE - HAk - KR - 1BY - RS
BiiE< ) ~ HAARIEMNIER (Umweltbundesamt, 2015)

o

-87-



%2733 (R B S E R

— R i)
BUR 317A = ENDHFIE : 58 B BREE ~ B2 Al (re SEis 6 - B BURA R -
= B SHF -

= B AR EE A 2 [ N (E B AR AR -

e P T T T
S A R B ¢
SR BN P - B R (ELiE L) P aipry
% -
B o TE BRI © AT - S - PR - B - L

(IR ~ EREALRIE T IR DU R A0 4 S o 1B A A B S A
B (DT TR n ) -

BAHAECRSIR, | RS REMm A= AR S8 2 Sl - RN T - (RS -
ORE I EZE | RIS R (K2 EREE) -

2.7.4 BEHEST “ERE" 2T

FEETEmIREHETT “EEHE T AT YRR o etk B P B B B HE T T 2 SR
BT A ERHES B R B AT
— BRI

BRI TREIHIE B A - S TR R RS T R BRI E , ZAE > —
e s > R EfE AN EEEE RS A MRS E - ELBEE YRR E
72 R IEE) > (FETFEE S BREN 2SS - ER AR A EEE AR
WUE > TR LA o B OHENRRAIMSR > BEHE AT EEAHEE - Nt =
ETRE AR R ~ HPT ~ ReB R RIS - BT S R E YK
A WORERIVIREE > MR ER BN — SR EE A FIVERE
TR (ERAAERELIEE PO EEEANE - HIREEHARTEL
A AFFEE TR E E R EE - FEEETE EE  REERIAMTHA - REE
HIEEAE ~ PRI B AR R e e B (P S Al 20 JEARRE 7% - JIEREH
AR S EHEEEE - JsaREEd - 4EERIRYE - ((TEFIRRIREE
BRORE 30 BEHEEH > ZE(RmACH » 2020)

BIG SN RF A A SRR - B RAETEM BRI RR B BA EH & & VAR
ok - NI > AERRIZ A BERARER (40 ¢ MR E R ~ IR S EAEE) o 4)
R FHY N RATERIRREUE SRR T A IRV ART 2 EE - 400t J7RE?
PRAERE IR IR 20 B 2 HAR - TR 1 o ) ol S e e 9 N R A T Y
R& > BFEClE ST IE RO N RHIE BRI » it - R B HA T BHET B KA

-88-


https://168.motc.gov.tw/

() FEHBISRER SR E IR EE NS SRS EHlE - EERE -
HEIEA G L - DG SRR SRR EHININEE - EB[REE e
TEZEAEAI] 55 2 fk > EHIEE Ry FHIDUE > RE S EE AR ~ 175
i~ HEH) ~ N ARSI 2

(—) ST EHE © BRI E i -

(=) g EEdlE - AEEER, T HFELE M -

(=)E=HEEEdlE  EEERAT  (HESHENIEEEMH > A
RUEER T LEIME -

()i EE Rl - ft RSSO ER AL - BRI s 2T
FELEZIHIE -

e T ) T 45 SR R AR I B T ER PR SR T i S T B RS & (40
Thg (55) ~ BECESEG0 - BT - IREsdt - Fe HEm 5% ) Ui
EHREE - DR S BTTRIR ST ERE R S B AIG R 2 R T &

AR R EE SRS ERENREE T EE - W EfEE R EY S
R (R 2 R e S IR R A B R TAL -
o~ R imEEEFE (Traffic calming )

5 AR e A DI (a[ERAS SRR T AOmEEET | AL TR BOM
R SEET ~ BN - HARDLUS M B S [ - Har B FEHEE RS
ERET OB E HIFE b - SRR A AT & PR RV ER - 5T
EitfERAVEME AR L S o (AL AOEEHE > BAE> T AUaER
B > ERZEHR 0 2020)

R EERRE (Traffic calming) Z2AEAASEIYEF#E > DHEEER
FEF BRI A TSRS - BREERE ZHE R - REEM K

ERgH T st i AR E B ERGT - WA SRR E BRI M 4
R ABEBEFERERAGRATEE - FRERE AP - 17 NREEK
Gh o B R FE-REBLAE A BIE R 22 [ EERE AR S BESET NEAERL
e - Wi ERNAJEZERGER A ERE - HE EEER - XEEKE
6 DU AT Ry F DR N TR - (B B AT A S TR S e R B A
L BATR BT EEINE - (ITEhe SO s Z B g > 2007)

104 7 H Wﬁﬁﬁﬁﬁ?ﬁ [ ile s s s TR et A Ee] - AREN ST R
3mIt 207 HArEg EREIT LA aET ) 5 12 BRI A M BRI -

-80-


https://168.motc.gov.tw/
https://168.motc.gov.tw/theme/package/

[ ae B SRR BT IR~ BET A - REREE IS o BRI
12 FAMEEAFE Ry B AR S EBURE RS - 107 52 10 2T T#HH ALK
bl e e (E‘@:Hﬁh JH 2R 9 B Ho 2 REREURAYER
6 ERIROBEERFHEMERET > B8 @ OREFETEE - BESENE - Kl
scatAEA] ~ SETHEPI 2B E T o ACOBEFE IR EN TR - EERY
& R R E 2 iR i - DA R B > ST S eSO E RS R B 5y
TE IR E > G ERAE A R S TR R » E o B B4R T ~ ZIE4E
JREE > Bl EE R E BB ERR A > EAPEEHR ZEARZ
Re&ThRE SR EF B TR KAVIEIL N (4 By il S B e m it 2
fek) o IRMECERIR R R ARV T R 40 K%MEEE'E‘? (30 km/h BUT ) Bk
DERBMESOEE > DR S RS A B e e EREEE N E
(EFERRAY B Y - B H AT EZEIR 6 (EE R A AERE R - S
B B s i - (S BRI A B SRR BRI R
0 AELUT » R EAFEERF & PE R 10 AHE~60 N H - ((IEBHET 1,200 7T~
2,400 Jt ; i 60 N EL - BAET] 6,000 TT~2 & 4,000 T 5 IEAN - SEELEIRRREAS
PR A SR AR E R g R0
(— )t * SCHEEFF EAY RS EUSEAETY 1970 FURTREHY Delft 1 > £261
FE/NEETECE T PEEhES A (road hump ) - B&TE E 8 3B Z2 AL HI5 [HERJE -
HER > (TR EAI TR SR SN R Eh 2 2 7RG > SO (G S LR
AR SR RIS ESC R ay - R E 1976 FFRLREM
HETE VAR 28240 563 MSURERFETE - fEakaT TP AR D2 im SR
BARE M A PR 2 e VERUARAY ELRE BRI A R SGE R & MR ~ DDA &
D R B D RBI B (R SRR ARG T - R R
EE - fRAUE RS AR GRS - T P LS SGE IR R - A E S
EERF T ARV R OOB SR T AR A B TR R AT E AR &R - d HLAE 1984
o AR BURF IE R AL A A8 A s 5 1 fre e 2 PR R B/ N 30 0 -
(ZONIZER - ANEIEON ~ SEEIEEMN —f - IS KA E g S o AR 2 il

SEE AR A R OB SR EmAS > DR B EEE AR CENE o HHERE=AE
BRI ER » BUEACmE  E E A LIRS m SRR S TR AU - T Rk
HHEEACEEERERTT - &8 50 {EINZ=AE Ja b E T REER SO SRR
Bt - (BN Rk = — B SRR SIS 78t - SUEE M kst EEAHE R

-90-



NEHEEME o At o hIEE ARy E#E @ ( Transportation Association of Canada, TAC )
B fiE A 38l T AEWTZEFT ( The Canada Institute of Transportation Engineers, CITE )
ST HZEWIEETE 0 BEAMTESOAERFFER (Guide to Neighborhood
Traffic Calming) - fE45FF PHRISCHEERFSTEREHIS - B8 7 SORERFEN

Eﬁ‘@? T PRETAH BR S A B AR B0 - [ st 7 Bt &
WIME[RES A BRIV BB ERGETE R R - IRCREREG 3 - LIRSS
2B S R s BT 2B G - DURGFi S fe s & H 1Y ~ Tise
ATRFIESE - W H R OB SRR ita B AR ~ AT a B K AR T AR R
TTai > Hid@ e s ey RSF ~ 6~ ik~ 5flo ~ 258t %éﬁﬂ%l?ﬂ’\]
sea &R -

(=) B : 1980 FFHIE R HEI % M 2@ E H (Local Area Traffic
Management, LATM ) - FHZ & EEBLIHAHRARETHAEAIRUR - IR
ERPRHES © [FF LATM VA5 850 ~ HE AT ~ AR Z s s FR oK B
Fe R Es B AL M BE R I i i 2 2 A il E A B R e (T Sy DB P AR Y T 88 - [
It BN —ESR e MACER BN 7% - RWias R E e A Y M L
PERIAE A @B N R R A E N Tk - IREETEE] 1960 FEHGHA K2 1970 25
HIE i Y BRI S A FE =0 BN E e iR A T R B & (A TE PR A A B YL
fla > G40 - e ]LF%EJ BEATHES - DA SR HR AR - B E 1980 FU4
[HI % e A7 A B R T B P T UL 2 P (R 2R B O = B R
B T 1989 4 » SOEEERF A BIE B E 2 S H 0BRSS
I3 - 1988 FEEMNAC i TAZE B Tt (Guide to Traffic Engineering Practice ) 5
10 R A3t 5B EH# (LATM) > WEES © BRI FEAA T - LATM /YT
2R ~ NRSETTES - AR EIRE s - mEsf R B e A Z fE T ~ I

() BA: TZEP@EIK@ 24 2000 fﬁ/\ﬁﬂﬁiféﬁgﬁc iraeeee) EIZIK%E%
TERTHY 5 FERRIERTEY » BRI A BRI IR E A A
2 > 2 Rt EEEETE (Cummunity Zoning Projects ) o ﬁ@f@%ﬂﬁ%f
A BB AT T EgRAH EEREET A - HR G ER - T ARE
et - DUEFIR R EFEEMEACHE - IRAZ 22 B - HFrEH 27456
5

91-



LAHEER - EETE - YR ESRE R AT 8 R E
B o BREMT AITAEMBSTHE o (o8 B R E SR AL D 2R M 5 3
24T N —HERGHER - TREEENE » SAR M THE I
IR B KBRS 1 > 21T AT A (B S » N (oh e e B B R B ek ) 2 e PR
s B e (Tapering) SKBEBIREH] -
4% it (Sound-Type Traffic Signals) @ H|HAE S EFTEEIRE R
R RebE e — AT A kI Skl
5.4 R T B RPRATSE © P o o T 2 B SR PR A s E PR A T B R
& HASCREERF )T A 2 HENE A 3 BHMERES B DS EER
o A2 A R By T RS - R R RS M B R e B A E A ROSUR 2 [El 6
EIEHIE S - 7€ 1970 FAUMEEAFIEELES HEH A% 7> 1980 42 HABRIFIH A
DCEAT EAT i T HAD BB 2k HOR S H e E - I  FRATHY 7 A7RELEUN
HARE
1980 FFAEARNFEIEEE » 7 10 AREEITER 3 AR " chicanes |
DIRRERAT B2 - G HARF ST ~ FEr(E R et & — ff EEatat - R HARE—RA
BN - Bt IR R H AR > A M AR B RO A
— BT AN EE A ANSE » B— R EANEY SR EE -

— N\NBrREVITH ”

f— ToHF D

S A SRR T - B “SEFFIE” WETE - END TEAEREESR
(RS ~ 7 b BR R R ERE IR S A EWE (B - HER) fVEATT
& LR CEEREET (B EEIRANE) MWAZ FRE RE o SRR
FETERREBEIE - A2 NEEIFrZE A 2 JF M EAEE M (A
R E ) HENEE - £ TEFEE REBREEFEA, TN CEFET AE
FAF -

(—)TENERE - 5K T ERREE - HPEMeEir s s8R
R E Laen [HEGS NS BEIFTEE R T &2 HANISR S5 TAY &K -

( ) ZENEAI R SRR AR 2 T EBARIE » N5 ~ A EBR L)
THEAVEI -

GREE CERET - TBREEMERT - CREEFET ZoitheanE
2.74-1 > BEZNYILAERCE HAVEL TR _ EARTAE - ([EEEIRE - SRR

-92-



EH#

JIEL

(4 - BRI

—HEEEHE” Kk TR EREE

A
I~

A5 - &

\__\_A\

/—‘—r:_E’

(ZOFKE "3

R

/NG [E]

HillEa” P e

KE

3&//\/\ \\l—‘—fjg’E// N
i AP S R

\ HEE'E‘.

Y o FEFE AT LA S —3H

ESES

£k

&R

{TlEsEE -

#2.74-1 EFE - BFEFHIE

) B E I, -

B
IKE BB
fETZ@”‘“%‘BFEAZI@c
ARy L R NEERERS ~ IR tEERs - BiE
i FH AR 2] 4 CELHER TR
EflE” - TaE
B I B S R RHET T AR
EREEHIET K
" HEE - Rl ETE R BN R
SR A RS AR B R BURN - FHEHC IR B RS Y 28
EflETHy MEEE” & CEREE
ST A SRR I R

GERER - HA s EAVEEBM A
(—) “EFFR" NN ABEBEL ZIEE R SAE S FINEE

FEMERNORE - HRESHENKEFEIEZ 56

&” &

T PERENETE

— R

iz:E' = e
HE=EonH

T - WEL

EEERFE” B DAVE R

\\/"H —_— +EHEE'E“

(R TR ER

S 0 L Y

RSERRYIE SRR 2
RIEEEZ SR ZE R N EE
RREEEET T 6.2.7 Frikt - HiE

W ESE

154 15 8 LU T ﬁmA
EHE R CH R

s
" FERZIE AT
Bl R

N\ Ry d

E2
FE 0 ERERE

HEERFE" - #t
BILERRE
CEERFIE” R

REERFE TSR

§ EHE I 25 2 A
A Eﬁ;mﬁﬁ%ﬁzigﬁ et (Keep) I POTEREE | 5038 2% 0 I P S B T 2
y | T TR g e s R - | 5 -

PR -

MR SR - 2

R A S PRI B | | SR R I Y R

BN EIEEE Y - TR | AOTIEERE . N i
S| EIEE o BT RS | 2 B ARE . Eg%zggngxZB
W | BIE R - | 3 | o SRR

- = i BRI N » LUR VG

H | TSR R | G - O o«
| WERR CHBS - MBSOV | A MRS - B | s

SOTENS ) G BT | FIELR R R 8

FEMFESHHERECE | B -

AREVEEE - B0 - EERE

-03-




§ BT R E IS SHTAFE
TS LA B S B B
S > AEEETRABA
% REHEFAAEOEE
B BN B TR -
140 B S A
e TR -
2 BB — K BT LEERG A | R EH
BT R B T AR
RN 2 BB I ¢ T
3L B 5 TR 7 DEREILE s T
WA E BB R -
FEESPRERY CRIURS | 1S Mt Eomatat 2 | 3 B B I R
BREEAE ABEE | WEZ AR | Y ARREEE - 8
B R REIEER | I T MRS - MBI - HE - B
| R 2R IES WS | LR R
AR ETROE i | E - DA R P
FIRAE] - BRI TR | SIEMEITRATEE - | 187 -
e S B < L 4B RS | FRD
o TS e Rif2 - 0 - I - T
RSB B S 52 SR LR Lk
B BRI (B B DR R
O RS - ORI -
S 4R BRI T T )
PSS -

LA - & E

B TR
1 -

L5 — Sk 5

B
e
B

pay |

B E E 2
I (T
T Fa A A E Laen
(EREEN S ==l
&1 7E LaenfH 2 HoA1 15
HHEEEE -

2. ZEHR AN AT ¢ &
T EWEE E 2
ZATHE ~ TIEEREE
o B IR T R Y
o

255 R E
& HETER T
HEELE W -
3. =M E E H
& DMEEMEH R
F o HRGEHENT
EEMR > HFR4eE
HETZE M -
4.5 U 5 k3 E
1 ¢ TR
M FRE > HFEM L
FREMOTETE
BEE -

ETERBREEG
& P PR
i RS R -

1. H Airex % & B B

L AH B 5T 25 #1 € + 3

LR ~ (2

-94-




I§ R 1% 5 AR
FARPR =N | ER NS DIHEE A& st - BETAHE
AR JEREIEE | T REERIEMERE | RO B B R
FIEHE K - FEFHIREANE | A ERtsEET

2N SERFEATE | B MR | E T, BEEE
WY R PRECE D | EEHIRG REMH -
HGHRIAT A IREE o | 2. 1M 0 RS B | 2. 107 AR 52 i 2E 2 R
3. %Eﬂé’@ﬂ”ﬁiﬁhﬁj‘z MEtEREEHEE | & EMHNHEAES
BEEFEEER | AF EAHEEEE | BIEkRHES -
%%Zm& il & B A A A PRy | 3. 88 2R U 4 #O0E [
4.8 Z WATERMSZ | RRE - BIFE R N RERED
R R E o
5.1 = g 05 ) R 4.k iR R -
HIREST ©
6. 30 & [k = 15 iz BE
J1538C -
7 EABRATH AR R
H%é*éii EYEREIEI
At [H 8% £ 3t R 2k
éé@ °
9. FAN LT BELT AR
FHIERTRE -

BERAOR v E RS EEFRAER] (109 £ 8 7 5 H): HEE

FTH) KetERHE -

BEEFERR I RS - DS ey ZIbm(E

BUEF 108 4 10 A 24 HA
1B 2.7.4-2 Fr - B
I

 EIIERFE IR R

EFS R S TAE et ARE: (104

g ZFEEMY > 210
NEEIESERAE 2.7.4-1 For > A EACE
sEZBEED MEELE” KRR B TR
> Rzt fE A2

ARG

HEHEIARE > WEILHEIFRLERE "5 ZiéﬁEE” ’ ﬁﬂﬂiﬁ%%ﬁ%&ﬂiﬁ%ﬁi
AT Ry > [RREE ~ B/ VEDR - I E M E RAS B B s 24 -

HEL > NZEEAR METHR” K 2R BiEEMEEIE > e
CERFET LD MtEANEEACS HEEIRE - Ry SEaiERl
T E =R R A A SR R S R R MR E B - R
B ~ ST AR ISR E B AE o R TSR REEE  ERE

SR DN m A R B

CEARFIER T REIHET TR IEE] -

-05-




G EE T R I A eI -
& 2.7.4-1 EltTHEEEXRESEREFEFEAS

: -.Lr e =l 1-,'!——": 2% /I‘/ \ f’-’a‘)tﬂ%}:

Cl

i L

16
APREHIGRIE T

3”-5}1:;&‘[

1 s
g%00:n >° Z
b

22 23
ﬂm:ﬁainﬁ:f!_

BRIFE ¢ http://111.235.214.55/Neborhod TraficImprove/Home/About?town=%E4%BF%A1%E
7%BE%A9%ES5%8D%80 -

[ 2.7.4-2 BEItHEREZREERERENEETNEE

-96-


http://111.235.214.55/NeborhodTraficImprove/Home/About?town=%E4%BF%A1%E7%BE%A9%E5%8D%80
http://111.235.214.55/NeborhodTraficImprove/Home/About?town=%E4%BF%A1%E7%BE%A9%E5%8D%80

BRIACHE ¢ http://111.235.214.55/Neborhod Traficimprove/home/video °

B 2.7.4-3 EJtHERBERENET ERR T EE

2.8 SDGs k25 BIRIET
— ~ SDGs3-fifF B {g ik

H 11246 H | HRESTHEBGETEIZS - (REIREEEE S Einfddatat 2k
HEERERE > (6 1129 1 HRERIEEEZHEITE] 11255 HivmE 434 fF/H
MAFETE I TIR(12F 6 HZE 11346 H) - BRIFZEMA-PHE R 328 ff/H > B1112
5 APITHEE NI 24.4% » SN AER AR B4y 65 £ 75 7 H - B a(E
A E R S A 74 90 2 100 53 H - By B s 2 e 110 73 H
PLE - SFEFRpSEE R 2 B (110 2 130 73 H) > B EmuUERRE T ARG
B ERR > R TAERCRIE ARSI - AN B BE B AL 51 o i BGREES
LIS RS o I ARRT IS > R R > AR VRS
P BRI B L B BRI DR R (e 25 S T (R AV LA 1 (SD Gs3- R B
) HAE -

— ~ SDGs11-7k L&)

FEPEET IR DT RIEERIE R - R RS R TR E R
FER B Gy - ERGEREAE - e - BN ROk R E BT B4R (SDGs11-
KSR H AR T ARADAREE IS
= ~ SDGs12-fie &R 0L » MECRK M R Az ARz

FRPkET BRI E R SE BV S R iR T B A R R e

97-


http://111.235.214.55/NeborhodTraficImprove/home/video

R o WA 12 BB AT RS CRHE A MG G aTRAE - Ik
ISR EGREE G ENES - BEHEE R ARG HRRE L o T T iR
REER SRS R MBI ) PR E RSP R PR R an R B
B o WHUSEERE (R B o g sE ) - B3R E AREIRAY K G B DR S
> BN G PEREAE « BV EEEY)E DA R ERHRK > R EEAJHE
(AR B S
VU ~ SDGs17-#IL 2 UM R > T I e S

R AR EROTA B E RS RE - PRE T REES mm i o s - HR
SRR - BEF - LR FRFBHEHRBEREENG M > LSS EEEE
fir > HEETT TERRETEE L o MBI 12 EIEENE R KR E SR A R R B
sors o IBHERE o Bl ie PR EET PR E UCRIREE AR - MU EH A
HREESREE BE0 ~ HUSRERE - FsCaE BV ER T AER B B R ] S PR BE A S T U s
s - BB R EFR B S REE - ARUR DR TS ISR ABGHI S 0
& Bt ERREREF)  BBZEGIEIITE e RS Rk E R
ARG HERR (7 > BENI SR ~ B2 ~ P B ER > BT UKERER

yiii}
o ©

PRt | i R LRI RACE - 1R ARSI - TIHORIE3S R

BLE

2HERBTE  ANHVRSSRERHABNSOHE
ERBRREEST BEREEIABELES -
(SDGs3-fi2 i EL)

LEVmHNamRREE -
EERHBEMIIEHREIRSEEANG
3EMREAREE  RET  IMRKEFENRTRABHER -

(SDGs11-k & 40)

1E85E "EREARMEREZHRE, BT 'EHERSESHER
REEER .  HIREHERBREREERERIEIRE -
QERBAERNXEEEDRSHER -

(SDGs12-EEHBEREE)

PARTNERSHIPS
1 FOR THE GOALS LEBERESE  FNPREGERASTEESE  ITBEMBEATHARREE
EXRHEAERNTESRERE  MELERRERSE) -
@ 2. ZEAFIMAREERSEREKERENBHMG  FRXEEEER -

(SDGs17-Z B &)

-08-



SER

[1] U. Nations, “World urbanization prospects: e2018revision,” Cities, vol. 47, pp.
95-106, 2018.

[2] C. Morandi, A. Rolando, and S. Di Vita, From Smart City to Smart Region:
Digital Services for an Internet of Places, Springer, 2016.

[3] C. Manville, G. Cochrane, J. Cave et al., “Mapping smart cities in the EU,”
Official Journal of the European Communities, vol. IP/A/ITRE/ST/2013-02, p.
196, 2014.

[4] M. Bouskela, M. Casseb, S. Bassi, C. De Luca, and M. Facchina, e “Road toward
Smart Cities: Migrating from Traditional City Management to the Smart City”,
Inter-American Development Bank, 2016.

[5] M. Angelidou, “Smart cities: a conjuncture of four forces,” Cities, vol. 47, pp.
95-106, 2015.

[6] L. Goines and L. Hagler, “Noise pollution: a modern plague,” Southern Medical
Journal, vol. 100, no. 3, pp. 287-294, 2007.

[7] C. Mydlarz, J. Salamon, and J. P. Bello, “ e implementation of low-cost urban
acoustic monitoring devices,” Applied Acoustics, vol. 117, pp. 207-218, 2017.

[8] M. S. Hammer, T. K. Swinburn, and R. L. Neitzel, “Environmental noise pollution
in the United States: developing an effective public health response,”
Environmental health perspectives, vol. 122, no. 2, pp. 115-191, 2014.

[9] World Health Organization and the Joint Research Centre of the European
Commission, “Burden of disease from environmental noise: quantification of
healthy life years lost in Europe, World Health Organization,” Tech. Rep., WHO
Regional Office for Europe, 2011.

[10] R. Guski, D. Schreckenberg, and R. Schuemer, “WHO Environmental Noise
Guidelines for the European Region: a systematic review on environmental noise
and annoyance,” International Journal of Environmental Research and Public
Health, vol. 14, no. 12,article 1539, 2017.

[11] M. ’Sliwi'nska-Kowalska and K. Zaborowski, “WHO Environmental Noise

Guidelines for the European Region: asystematic review on environmental noise

-990-



and permanent hearing loss and tinnitus,” International Journal of Environmental
Research and Public Health, vol. 14, no. 10, article 1139, 2017.

[12] M. J. Nieuwenhuijsen, G. Ristovska, and P. Dadvand, “WHO Environmental
Noise Guidelines for the FEuropean Region: a systematic review on
environmental noise and adverse birth outcomes,” International Journal of
Environmental Research and Public Health, vol. 14, no. 10, article 1252, 2017.

[13] E. " Ohrstrom, A. Sk’anberg, H. Svensson, and A. Gidl"of-Gunnarsson, “Effects
of road traffic noise and the benefit of access to quietness,” Journal of Sound and
Vibration, vol. 295, no. 1, pp. 40-59, 2006.

[14] A. L. Brown and 1. van Kamp, “WHO Environmental Noise Guidelines for the
European Region: a systematic review of transport noise interventions and their
impacts on health,” International Journal of Environmental Research and Public
Health, vol. 14, no. 8, article 873, 2017.

[15] M. Simpson and R. Bruce, Noise in America: The Extent of the Noise Problem,
Office of Noise Abatement and Control, U.S. Environmental Protection Agency,
EPA Report 550/9-81-101, Washington, DC, 1981.

[16] E. Commission, “FutureNoise Policy - European Commission Green Paper,” EU
Laws and Publications, COM(96) 540 Final, 1996.

[17] E. Union, “Directive 2002/49/EC of the European parliament and the council of
25 June 2002 relating to the assessment and management of environmental
noise,” Official Journal of the European Communities, L. 189/12, 2002.

[18] S. Kephalopoulos, M. Paviotti, and F. Anfosso-L’ed’ee, “Common noise
assessment methods in Europe (CNOSSOSEU),” Publications Office of the
European Union, Report EUR 25379 EN, pp. 1-180, 2002.

[19] D. Manvell, “Utilising the strengths of different sound sensor networks in smart
city noise management,” in Proceedings of EuroNoise 2015, pp. 2303-2308,
EAA-NAG-ABAV,Maastricht, Netherlands, June 2015.

[20] E. Murphy and E. King, Environmental Noise Pollution: Noise Mapping, Public
Health and Policy, Elsevier, 2014.

[21] A. Ripoll and A. B ackman, “State of the art of noise mapping in Europe,”

European Topic Centre Terrestrial Environment, Internal Report, 2005.

-100-



[22] T. G. H. Basten and P. W.Wessels, “An overview of sensor networks for
environmental noise monitoring,” in Proceedings of the 21st International
Congress on Sound and Vibration (ICSV21), pp. 1-8, ITIAV, 2014.

[23] R. Barham, M. Chan, and M. Cand, “Practical experience in noise mapping with
a MEMS microphone based distributed noisemeasurement system,” in
Proceedings of Inter-Noise 2010, vol. 6, pp. 4725-4733, Institute of Noise
Control Engineering, Lisbon, Portugal, June 2010.

[24] A. Bertrand, “Applications and trends in wireless acoustic sensor networks: a
signal processing perspective,” in Proceedings of the 18th IEEE Symposium on
Communications and Vehicular Technology in the Benelux (SCVT), pp. 1-6,
IEEE, 2011.

[25] A. Bertrand, S. Doclo, S. Gannot, N. Ono, and T. van Waterschoot, “Guest
editorial: special issue on wireless acoustic sensor networks and ad hoc
microphone arrays,” Signal Processing , vol. 107, pp. 1-3, 2015.

[26] F. Asdrubali and F. D’Alessandro, “Innovative Approaches for Noise
Management in Smart Cities: a Review,” Current Pollution Reports, vol. 4, no. 2,
pp. 143-153, 2018.

[27] A. Mesaros, T. Heittola, A. Diment et al., “DCASE 2017 challenge setup: tasks,
datasets and baseline system,” in Proceedings of the Detection and Classification
of Acoustic Scenes and Events 2017 Workshop (DCASE2017), of Tampere
University of Technology, pp. 85-89, 16 November 2017, Munich, Germany.

[28] P. Bellucci, L. Peruzzi, and G. Zambon, “LIFE DYNAMAP project: the case
study of Rome,” Applied Acoustics, vol. 117, pp. 193-206, 2017.

[29] J. Ye, T. Kobayashi, and M. Murakawa, “Urban sound event classification based
on local and global features aggregation,” Applied Acoustics, vol. 117, Part B,
pp. 246256, 2017.

[30] P. Rawat, K. D. Singh, H. Chaouchi, and J. M. Bonnin, “Wireless sensor
networks: a survey on recent developments and potential synergies,” The Journal
of Supercomputing, vol. 68, no. 1, pp. 1-48, 2014.

[31] J. Polastre, R. Szewczyk, and D. Culler, “Telos: Enabling ultralow power

wireless research,” in Proceedings of the Fourth International Symposium on

-101-



Information Processing in Sensor Networks (IPSN 2005), pp. 364-369, IEEE
Press, 2005.

[32] S. Santini and A. Vitaletti, “Wireless sensor networks for environmental noise
monitoring,” in Proceedings of the 6" GI/ITG KuVS Fachgesprch ”Drahtlose
Sensornetze”, pp. 98—101, 2007.

[33] S. Santini, B. Ostermaier, and A. Vitaletti, “First experiences using wireless
sensor networks for noise pollution monitoring,” in Proceedings of the
2008Workshop on Real-WorldWireless Sensor Networks (REALWSN), pp.
61-65, ACM, Glasgow, Scotland, April 2008.

[34] S. Santini, Adaptive Sensor Selection Algorithms for Wireless Sensor Networks
[Ph.D. dissertation], ETHZurich, 2009.

[35] S. Santini, B. Ostermaier, and R. Adelmann, “On the use of sensor nodes and
mobile phones for the assessment of noise pollution levels in urban
environments,” in Proceedings of the 2009 Sixth International Conference on
Networked Sensing Systems (INSS), pp. 1-8, IEEE, Pittsburgh, PA, USA, June
2009.

[36] L. Hakala, 1. Kivela, J. Thalainen, J. Luomala, and C. Gao, “Design of low-cost
noise measurement sensor network: sensor function design,” in Proceedings fo
the First International Conference on Sensor Device Technologies and
Applications (SENSORDEVICES 2010), pp. 172-179, IEEE, 2010.

[37] L. Kivel“a, C. Gao, J. Luomala, and 1. Hakala, “Design of Noise Measurement
Sensor Network: Networking and Communication Part,” in Proceedings of the
Fifth International Conference on Sensor Technologies and Applications
(SENSORCOMM 2011), pp. 280287, IARIA, 2011.

[38] C.Wang, G. Chen, R. Dong, and H.Wang, “Traffic noise monitoring and
simulation research in Xiamen City based on the environmental internet of
things,” International Journal of Sustainable Development & World Ecology, vol.
20, no. 3, pp. 248-253, 2013.

[39] J. Camps-Farr’es, “Barcelona noise monitoring network,” in Proceedings of

EuroNoise 2015, pp. 2315-2320, EAA-NAG-ABAY, 2015.

-102-



[40] J. Camps-Farr’es and J. Casado-Novas, “Issues and challenges to improve the
Barcelona noise monitoring network,” in Proceedings of EuroNoise 2018, pp.
693-698, EAA-HELINA, 2018.

[41] F. Mietlicki, C. Mietlicki, and M. Sineau, “An innovative approach for long-term
environmental noise measurement:Rumeur network,” in Proceedings of
EuroNoise 2015, pp. 2309-2314, EAA-NAG-ABAY, 2015.

[42] C. Mietlicki, F. Mietlicki, C. Ribeiro, P. Gaudibert, and B. Vincent, “The
HARMONICA Project, new tools to assess environmental noise and better
informthe public,” in Proceedings of the Forum Acusticum 2014, pp. 1-9,
Krakow, Poland, September 2014.

[43] J. Paulo, P. Fazenda, T. Oliveira, C. Carvalho, and M. Felix, “Framework to
monitor sound events in the city supported by the FIWARE platform,” in
Proceedings of the 46th Congreso Espa™ol de Ac'ustica (TecniAc'ustica 2015),
pp. 21-23, SEA, 2015.

[44] J. Paulo, P. Fazenda, T. Oliveira, and J. Casaleiro, “Continuous sound analysis in
urban environments supported by FIWARE platform,” in Proceedings of
EuroRegio 2016, pp. 1-10, EAA, 2016.

[45] L. Filipponi, S. Santini, and A. Vitaletti, “Data collection in wireless sensor
networks for noise pollution monitoring,” in Proceedings of the 4th International
Conference on Distributed Computing in Sensors Systems (DCOSS 2008),
Springer, vol. 5067 pp. 492—497, Berlin, Heidelberg, 2008.

[46] L. Nencini, P. De Rosa, E. Ascari, B. Vinci, and N. Alexeeva, “SENSEable Pisa:
a wireless sensor network for real-time noise mapping,” in Proceedings of
EuroNoise 2012, pp. 10-13, CAS - EAA, 2012.

[47] B. Vinci, A. Tonacci, C. Caudai, P. D. Rosa, L. Nencini, and L. Pratali, “The
SENSEable Pisa project: citizen-participation in monitoring acoustic climate of
Mediterranean city centres,” CLEAN-soil, Air,Water, vol. 45, article 1600137,
2017.

[48] C. Bartalucci, F. Borchi, M. Carfagni et al., “The smart noise monitoring system
implemented in the frame of the Life MONZA project,” in Proceedings of
EuroNoise 2018, pp. 783-788, EAA - HELINA, 2008.

-103-



[49] C. Bartalucci, F.Borchi, M.Carfagni,R.Furferi, and L.Governi, “Design of a
prototype of a smart noise monitoring system,” in Proceedings of the 24th
International Congress on Sound and Vibration (ICSV24), pp. 1-8, 1AV, 2017.

[50] “Cense - characterization of urban sound environments,” http://cense.ifsttar.fr/.

[51] D. Botteldooren, B. De Coensel, and D. Oldoni, “Sound monitoring networks
new style,” in Proceedings of Acoustics 2011, pp. 93:1-93:5, Australian
Acoustical Society, 2011.

[52] F. Dom’'inguez, S. Dauwe, N. T. Cuong et al., “Towards an environmental
measurement cloud: delivering pollution awareness to the public,” International
Journal of Distributed Sensor Networks, vol. 10, no. 3, article 541360, 2014.

[53] M. C. Bell and F. Galatioto, “Novel wireless pervasive sensor network to
improve the understanding of noise in street canyons,” Applied Acoustics, vol.
74, no. 1, pp. 169—180, 2013.

[54] D. Rainham, “A wireless sensor network for urban environmental health
monitoring: UrbanSense,” vol. 34, 012028 IOP Conf. Series: Earth and
Environmental Science, 2016.

[55] C. Mietlicki and C. Mietlicki, “Medusa: a new approach for noise management
and control in urban environment,” in Proceedings of EuroNoise 2018, pp.
727-730, EAA - HELINA, 2018.

[56] S. Gupta and C. Ghatak, “Environmental noise assessment and its effect on
human health in an urban area,” International Journal of Environmental Sciences,
vol. 1, pp. 1954-1964, 2011.

[57] B. De Coensel and D. Botteldooren, “Smart soundmonitoring for sound event
detection and characterization,” in Proceedings of the 43rd International
Congress on Noise Control Engineering (Inter-Noise 2014), pp. 1-10, Australian
Acoustical Society, 2014.

[58] A. Brown and B. D. Coensel, “A study of the performance of a generalized
exceedance algorithm for detecting noise events caused by road traffic,” Applied

Acoustics, vol. 138, pp. 101-114, 2018.

-104-



[59] X. Sevillano, J. C. Socor’o, F. Al"1as et al., “DYNAMAP —development of low
cost sensors networks for real time noise mapping,” Noise Mapping, vol. 3, pp.
172-189, 2016.

[60] P. Bellucci, L. Peruzzi, and F. R. Cruciani, “Implementing the DYNAMAP
system in the suburban area of Rome,” in Proceedings of Inter-Noise 2016,
Institute of Noise Control Engineering, pp. 6396—6407, August 2016.

[61] G. Zambon, R. Benocci, A. Bisceglie, H. E. Roman, and P. Bellucci, “The LIFE
DYNAMAP Project: towards a procedure for dynamic noise mapping in urban
areas,” Applied Acoustics, vol. 124, pp. 52-60, 2017.

[62] J. C. Socor’o, F. Al'ias, and R. M. Alsina-Pag’es, “An anomalous noise events
detector for dynamic road traffic noise mapping in real-life urban and suburban
environments,” Sensors, vol. 17, no. 10, article 2323, 2017.

[63] R. M. Alsina-Pag'es, J. C. Socor’o, and F. Orga, “Detection of anomalous noise
events on low-capacity acoustic nodes for dynamic road traffic noise mapping
within an hybridWASN,” Sensors , vol. 18, no. 4, article 1272, 2018.

[64] F. Orga, F. Al 1as, and R. M. Alsina-Pag’es, “On the Impact of anomalous noise
events on road traffic noise mapping in urban and suburban environments,”
International Journal of Environmental Research and Public Health, vol. 15, no.
1, article 13, 2017.

[65] N. Mueller, D. Rojas-Rueda, X. Basaga™a et al., “Health impacts related to
urban and transport planning: a burden of disease assessment,” Environment
international, vol. 107, pp. 243-257, 2017.

[66] Brel & Kjaer, “Noise monitoring terminal type 3639,” 2019.

https://www.bksv.com/Products/EnvironmentManagementSolutions/UrbanEnvir

onmentManagement/Noiselnstrumentation/NoiseMonitoringTerminal Family.
[67] Larson Davis, “Model 831-NMS permanent noise monitoring system ,” 2019.
http://www.larsondavis.com/products/noisemonitoringsystems/permanentnoisem
onitoringsystem.
[68] P. W.Wessels and T. G. Basten, “Design aspects of acoustic sensor networks for
environmental noisemonitoring,” Applied Acoustics, vol. 110, pp. 227-234,

2016.

-105-


https://www.bksv.com/Products/Environment

[69] F. Mietlicki, C. Mietlicki, and M. Sineau, “An innovative approach for long-term
environmental noise measurement:Rumeur network in the Paris region,” in
Proceedings of EuroNoise 2015, pp. 2309-2314, EAA-NAG-ABAY, 2015.

[70] L. Nencini, “DYNAMAPmonitoring network hardware development,” in
Proceedings of the 22nd International Congress on Sound and Vibration
(ICSV22), pp. 14, 2015.

[71] S. Ntalampiras, I. Potamitis, and N. Fakotakis, “Probabilistic novelty detection
for acoustic surveillance under real-world conditions,” IEEE Transactions on
Multimedia, vol. 13, no. 4, ITAV, pp. 713-719, 2011.

[72] F. Aurino, M. Folla, F. Gargiulo, V. Moscato, A. Picariello, and C. Sansone,
“One-class SVM based approach for detecting anomalous audio events,” in
Proceedings of 2014 International Conference on Intelligent Networking and
Collaborative Systems (INCoS), pp. 145-151, IEEE, 2014.

[73] S. Ntalampiras, “Universal background modeling for acoustic surveillance of
urban traffic,” Digital Signal Processing, vol. 31, pp. 69-78, 2014.

[74] P. Foggia,N. Petkov, A. Saggese,N. Strisciuglio, and M. Vento, “Audio
surveillance of roads: a systemfor detecting anomalous sounds,” IEEE
Transactions on Intelligent Transportation Systems, vol. 17, no. 1, pp. 279-288,
2016.

[75] J. Salamon, C. Jacoby, and J. P. Bello, “A dataset and taxonomy for urban sound
research,” in Proceedings of the 22nd ACM International Conference on
Multimedia, pp. 1041-1044, ACM, 2014.

[76] J. R. Gloaguen, A. Can, M. Lagrange, and J. F. Petiot, “Estimating traffic noise
levels using acoustic monitoring: a preliminary study,” in Proceedings of the
Detection and Classification of Acoustic Scenes and Events 2016 Workshop
(DCASE  2016), pp. 4044, TampereUniversity of Technology,
Budapest,Hungary, September 2016.

[77] J. R. Gloaguen, A. Can, M. Lagrange, and J. F. Petiot, “Road traffic sound level
estimation from realistic urban sound mixtures by non-negative matrix

factorization,” Applied Acoustics, vol. 143, 229, p. 238, 2019.

-106-



[78] J. C. Socor’o, G. Ribera, X. Sevillano, and F. Al’ias, “Development of an
anomalous noise event detecsstion algorithm for dynamic road traffic noise
mapping,” in Proceedings of the 22nd International Congress of Sound and
Vibration (ICSV22), pp. 1-8, 1AV, 2015.

[79] A. Mesaros, T. Heittola, and E. Benetos, “Detection and classification of acoustic
scenes and events: outcome of the DCASE 2016 challenge,”
IEEE/ACMTransactions onAudio, Speech, and Language Processing, vol. 26,
no. 2, pp. 379-393, 2018.

[80] A. Mesaros, T. Heittola, and T. Virtanen, “TUT Database for acoustic scene
classification and sound event detection,” in Proceedings of the 24th European
Signal Processing Conference (EUSIPCO), pp. 1128-1132, IEEE, Budapest,
Hungary, August - September 2016.

[81] E. * Cakir, G. Parascandolo, T. Heittola, H. Huttunen, and T. Virtanen,
“Convolutional recurrent neural networks for polyphonic sound event detection,”
IEEE/ACM Transactions on Audio, Speech, and Language Processing, vol. 25,
no. 6, pp. 1291-1303, 2017.

[82] Y. Nakajima, M. Sunohara, T. Naito, N. Sunago, T. Ohshima, and N. Ono,
“DNN-based Environmental Sound Recognition with Real-recorded and
Artificially-mixed Training Data,” in Proceedings of Inter-Noise 2016, pp.
3164-3173, Institute of Noise Control Engineering, Hamburg, Germany, August
2016.

[83] X. Valero and F. Al"1as, “Gammatone cepstral coefficients: biologically inspired
features for non-speech audio classification,” IEEE Transactions onMultimedia,
vol. 14, no. 6, pp. 1684—1689, 2012.

[84] P. Maijala, Z. Shuyang, T. Heittola, and T. Virtanen, “Environmental noise
monitoring using source classification in sensors,” Applied Acoustics, vol. 129,
pp. 258-267, 2018.

[85] S. Ntalampiras, “Moving vehicle classification using wireless acoustic sensor
networks,” IEEE Transactions on Emerging Topics in Computational

Intelligence, vol. 2, no. 2, pp. 129-138, 2018.

-107-



[86] C. Peckens, C. Porter, and T. Rink, “Wireless sensor networks for long-term
monitoring of urban noise,” Sensors, vol. 18, no. 9, article 3161, 2018.

[87] L. Grigorik, High Performance Browser Networking: What every web developer
should know about networking and web performance, O’Reilly Media Inc.,
2013.

[88] J. Segura-Garcia, S. Felici-Castell, J. J. P’erez-Solano, M. Cobos, and J. M.
Navarro, “Low-cost alternatives for urban noise nuisance monitoring using
wireless sensor networks,” IEEE Sensors Journal, vol. 15, no. 2, pp. 836-844,
2015.

[89] New York City Department of Health and Mental Hygiene. Ambient Noise
Disruption in New York City; Data brief 45; New York City Department of
Health and Mental Hygiene: New York, NY, USA, 2014.

[90] Murphy, E.; King, E.A. Smartphone-based noise mapping: Integrating sound
level meter app data into the strategic noise mapping process. Sci. Total Environ.
2016, 562, 852—-859.

[91] Kardous, C.A.; Shaw, P.B. Evaluation of smartphone sound measurement
applications. J. Acoust. Soc. Am. 2014, 135, EL186-EL192.

[92] Kuhn, J.; Vogt, P. Analyzing acoustic phenomena with a smartphone microphone.
Phys. Teach. 2013, 51, 118-119.

[93] Roberts, B.; Kardous, C.; Neitzel, R. Improving the accuracy of smart devices to
measure noise exposure. J. Occup. Environ. Hyg. 2016, 13, 840—-846.

[94] Maisonneuve, N.; Stevens, M.; Ochab, B. Participatory noise pollution
monitoring using mobile phones. Inf. Polity 2010, 15, 51-71.

[95] Kanjo, E. NoiseSPY: A real-time mobile phone platform for urban noise
monitoring and mapping. Mob. Netw. Appl. 2010, 15, 562—-574.

[96] Guillaume, G.; Can, A.; Petit, G.; Fortin, N.; Palominos, S.; Gauvreau, B.;
Bocher, E.; Picaut, J. Noise mapping based on participative measurements. Noise
Mapp. 2016, 3, 140-156.

[97] Li, C.; Liu, Y.; Haklay, M. Participatory soundscape sensing. Landsc. Urb. Plan.
2018, 173, 64—69.

-108-



[98] Picaut, J.; Fortin, N.; Bocher, E.; Petit, G.; Aumond, P.; Guillaume, G. An
open-science crowdsourcing approach for producing community noise maps
using smartphones. Build. Environ. 2019, 148, 20-33.

[99] Pew Research Center. Mobile Fact Sheet—February 5th 2018. Available online:
http://www.pewinternet.org/fact-sheet/mobile/ (accessed on 15 August 2018).
[100] Piper, B.; Barham, R.; Sheridan, S.; Sotirakopoulos, K. Exploring the “big
acoustic data” generated by an acoustic sensor network deployed at a crossrail
construction site. In Proceedings of the 24th International Congress on Sound

and Vibration (ICSV), London, UK, 23-27 July 2017.

[101] Catlett, C.E.; Beckman, P.H.; Sankaran, R.; Galvin, K.K. Array of things: A
scientific research instrument in the public way: Platform design and early
lessons learned. In Proceedings of the 2nd International Workshop on Science of
Smart City Operations and Platforms Engineering, Pittsburgh, PA, USA, 18-21
April  2017;ACM: New York, NY, USA, 2017; pp. 26-33,
doi:10.1145/3063386.3063771.

[102] International Organization for Standardization. Electroacoustics—Sound Level
Meters—Part 1: Specifications (IEC 61672-1); Standard; IOS: Geneva,
Switzerland, 2013.

[103] EMS Bruel & Kjaer. Environmental Noise and Vibration Monitoring—Sentinel.
2019. Available online:https://emsbk.com/sentinel (accessed on 21 March
2019).

[104] EMS Bruel & Kjaer. Web Trak—B&KWeb Portal for Air Traffic Noise
Monitoring. 2019. Available online:http://webtrak5.bksv.com/panynj4 (accessed
on 21 March 2019).

[105] Port Authority of the Balearic Islands. Activity at the Port of Palma Alone Does
Not Explain the Levels of Noise and Particles in the Air (...). 2019. Available
online:
http://www.portsdebalears.com/en/en/noticia/activity-port-palma-alone-does-no
t-explain-levels-noise-and-particles-air-according-study (accessed on 21 March

2019).

-109-



[106] Libelium. Libelium Remote Sensing. Available online: http://www.libelium.com
(accessed on 21March 2019).

[107] Mietlicki, F.; Mietlicki, C.; Sineau, M. An innovative approach for long-term
environmental noise measurement: RUMEUR network. In Proceedings of the
10th European Congress and Exposition on Noise Control Engineering
(EuroNoise), Maastricht, The Netherlands, 31 May-3 June 2015.

[108] Alias, F.; Alsina-Pages, R.; Carrié, J.C.; Orga, F. DYNAMAP: A low-cost wasn
for real-time road traffic noise mapping. In Proceedings of the Techni Acustica,
Cadiz, Spain, 24-26 October 2018.

[109] Bell, M.C.; Galatioto, F. Novel wireless pervasive sensor network to improve
the understanding of noise in street canyons. Appl. Acoust. 2013, 74, 169—180.

[110] Botteldooren, D.; Van Renterghem, T.; Oldoni, D.; Samuel, D.; Dekoninck, L.;
Thomas, P.; Wei, W.; Boes, M.; De Coensel, B.; De Baets, B.; et al. The internet
of sound observatories. Proc. Meet. Acoust. 2013, 19, 040140.

[111]European Environment Agency, 2016, Quiet areas in Europe, EEA Report No
14/2016.

[112]European Commission, 2019, Quiet Areas - European Commission,
https://webgate.ec.europa.eu/greencitytool/resources/docs/best practices/GPFS
_QuietAreas AO1.pdf (gz{&s5RHER © 2020/4/16)

[113]European Environment Agency, 2014, Good practice guide on quiet areas, EEA
Technical report No 4/2014.

-110-


https://webgate.ec.europa.eu/greencitytool/resources/docs/best_practices/GPFS_QuietAreas_A01.pdf
https://webgate.ec.europa.eu/greencitytool/resources/docs/best_practices/GPFS_QuietAreas_A01.pdf

	1.1何謂安靜家園
	1.2噪音監測覆蓋率
	1.3噪音監測設備種類
	1.4噪音監測設備圖示(分功能性)
	1.6噪音監測設備4年經費概估
	2.1有關智慧城市
	2.2 WASNs式環境噪音監控方法
	2.2.1 以商用聲音感測裝置為主的WASNs
	2.2.2 以客製化節點為基礎的WASNs
	2.3 聲音感測器節點：精度與計算能力
	2.3.1 高精度聲音感測器節點
	2.3.2 低成本低能力聲音感測器節點
	2.4 環境聲音事件偵測
	2.4.1 在城市環境中偵測聲音事件
	2.4.2 城市聲音感測網路之聲音事件偵測
	2.5 噪音監測網路
	2.5.1 陣列物聯網（AoT）
	2.6 寧靜區（Quiet Areas）的定義及一般原則
	2.7 寧靜區的指標、具體措施、規範和法令
	（1）針對每種噪音傳輸源（主要道路和主要鐵路）計算了歐幾里德距離圖（Euclidean distance map）（像素大小=100 m）。
	（2）將歐幾里德距離圖與每個音源的噪音地圖的套疊，計算有關每條等音線到噪音源距離的基本統計數據：最小距離和最大距離。
	（3）計算不同國家、地區對於Lden 55 dB等音線的噪音源的平均距離和最大距離，如表2.7.1-1所示。
	（4）計算EEA級別的最大距離和平均距離的平均值。
	（5）超過EEA級別的最大距離的平均值被認為是合適的（=1）；低於EEA級別平均距離的平均值被認為是不合適的（=0）。
	（6）結果：來自Lden 55 dB等音線圖的噪音源之間的距離（以m為單位）。
	（1）提供主要機場噪音地圖的國家：
	A.用Lden 55 dB等音線做為遮罩：55 dB以外的區域被認為是合適的（=1）；而55 dB以上的區域被認為是不合適的（=0）。
	（2）未提供主要機場噪音地圖的國家：
	A.選擇與機場有關的CLC 2006類別124。
	B.將END主要機場圖層和CLC class 124圖層的疊加，以區分（END）主要機場和所有機場。
	C. 1500 m緩衝區適用於被認為是主要機場的CLC 124類多邊形，900m緩衝區則適用於其他124類CLC多邊形（所應用的距離摘自文獻：Votsi等，2012）。
	D.用緩衝區做為遮罩：緩衝區中的區域被認為是不適合的（=0）；緩衝區以外的區域是適合的（=1）。
	（1）選擇標有工業、礦山、垃圾場和建築工地的CLC 2006類別。
	（2）選擇E-PRTR點數據。
	（3）從參考的E-PRTR地理數據庫和所選的CLC多邊形中計算出歐幾里德距離圖（像素大小= 100 m）。
	（4）小於500 m的距離值被認為是不適合的（=0）；而大於1,100 m的距離值是適合的（=1）（應用文獻摘錄的距離：Votsi等，2012）。
	（1）選擇擁有超過5萬居民的UMZ。
	（2）由UMZ多邊形計算歐幾里得距離圖。
	（3）低於1,000 m的距離值被認為是不適合的（= 0）；高於1,500 m的距離值被認為是適合的（=1）。

	參考文獻

