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Abstract

The identification of biological signal is achieved by using the technologies of signal
processing and examining the difference among each signal, like speech recognition. A nocturnal
animal identification system is proposed in this work to assist in recognizing different kinds of
nocturnal animals, and to apply this system in the maintenance of ecological environment.
According to the flow of the designed system, it is divided into three phases, including the
pre-processing module dealing with noise reducing and sound format converting, feature
extraction module applied with Mel Frequencies Cepstral Coefficients (MFCCs), syllable
segmentation module, decision tree classification module, and fuzzy lattice reasoning (FLR)
classifier module.

First, each sound sample undergoes the flow of noise reducing, high-frequency, and syllable
segmentation. Next, the segmentation was converted into the MFCC feature as the main
identification feature of the propose work. In terms of amphibian identification, a user can input
the environment information as the parameters of decision tress classification module to proceed
the clustering, and the results are classified with FLR to decrease the complexity and increase the
accuracy rate.

A series of simulations were conducted to demonstrate the feasibility of the proposed
algorithm. 18 species, 408 sound samples, and 4477 feature segmentations were utilized to verify
the accuracy rate of our work. Our simulations showed that the proposed FLR classifier can
effectively increase the recognition rate and decrease the training time. In particular, the
collected sound sample of the Apus nipalensis is only one that results in a lower accuracy rate.
We expect to expand the database of sound samples, and thus we can dramatically improve the
above-mentioned problem to increase the accuracy rate of each species.

Keywords: nocturnal identification, noise reducing, syllable segmentation, feature extraction,
Mel Frequencies Cepstral Coefficients (MFCCs), fuzzy lattice reasoning (FLR), machine
learning.



1%
2RI IEREENE
21 24P %
22 »EERRP A
2.3 pBE A R
2.4 FR AR
3 HAERET AN
3.1 ¢ Vi
32 %% 4 e
4 B3 Hr2H
41 F &7 dfce
4.2 # 3 B~ (MFCC)H e
5 i1l FRE
5.1 ;i % #H(Decision tree) & ¥ i e
5.2 ks #46% (FLR) 4 37 B e
6 PRI RBEE AL
6.1 RIFE > FR T
6.2 RIFEERB
6.3 % 21 A 4g
7R ERAITHEE
71 B Ak (FREF)
72 5 &FAFT RS (FREF)
8 & SuP Az
8.1 Az

82 NRiFH&&FHETFEE i, RP SR Z IR § T4

(B2 i)
9 B7

9.1 g E

9.2 & kazk

- RTES BRERFERFETE®S)
s TRFES SRS P k0 WP ik

Wit =, a“;-é;-&;;l;-

B &

10

21

26

29

65

67

68
72
87



R T d e B R LR R
RfFPEFEF RS AT SRR
T E IR kAL

% 2 3 AT N AR B

A3 FEI A R A P R

2 AR AR

i L )|

AXR X Sl BB
W R ET L B

R-S =4 8L Bl 7 R B

- AT ALF
= A fTiET & B

Z P AT R B

z MELRFPERP T T LB

7 3 M ELpFE (Time domain) 7+ £ B

* & FFT # 4 2 455 (Frequency domain) 7+ 3 B
= B 54 4 5 (Mel Frequency ) 7+ & B

A - sH(Decision tree) 4 ¥  T R,

1 % » A AH(Decision tree) 2 ¥ - e # &

LB S AP SRR Tk BT 5 T G
+ - FLR #3534 {7 e 42

- FLREHZ B b onfz i

L wev~J,,rF.x§‘_

Lt HEFUETREESEITREEAT LR

© ©O© 00 ~N o o

11
11
13
14
15
16
17
17
18
18
19
21
22
23
24
25
28
64


file:///D:/SBIR/夜行性結案/新增資料夾/夜行性期末報告-v11.docx%23_Toc312385801
file:///D:/SBIR/夜行性結案/新增資料夾/夜行性期末報告-v11.docx%23_Toc312385802
file:///D:/SBIR/夜行性結案/新增資料夾/夜行性期末報告-v11.docx%23_Toc312385815
file:///D:/SBIR/夜行性結案/新增資料夾/夜行性期末報告-v11.docx%23_Toc312385820

# P&

ER ARG £

St 4 LR 4

FEBT R BB T K

R

0827 ¥+ FlF £ B[ A ¥ A1 H & 1 TP e i

26
28
65



Lo
1 w3

FERES RG> FENE B LN 0 bldo b AR F 5 PR
ced B KT A SEFERRE A NE o 2 2 }gk_} » Tyagi % 4 313705 fE 83 ﬂ»:,g,_,; ST
Ry PER R T IS R 2 S KA F et eng & o Vilches & A B F kLR B BT

b #g % 47 b oo 12 pulse-by-pulse & A & 32 o b3 R AR BN AL F & 5 Ak SupiE o
Somervuo % A RIFE 3 7 g 855 S dend o P g o b ﬂwﬁi ey FEHE -
i SR AT *’?éiﬁéﬁ*iﬁ% - G AR R TSR R R DA g ALt
ER ERatln

P T b iR B Y Al IR RARHN R E e By 4R
i“ﬁ*ﬁ~’ﬂ%~” PP FREE E > P At BR TR TR G S S A
BRPEER o Fav - A BOEJ 3 A FRBE R L blde BT - BY R g

Loy b B his ﬁ%J—&%& AR A AL b - X [Rgmo Ea sl H L

BT nBAB > HRR 2NER  2AET AL IERG RS F o
R R REA o ;’1 a‘vv'ﬂ» L RN NS CREE EUis T SR

TENIFEYE - BV u'gs\\?;ﬁ TR H W L eEy

(AR SEU S A é’%'ﬁjﬁ~ﬂ%Wiﬂz A AR R A

Bode » 4 BER - LARDAETHLB - AP FhEF1 7 FH7 UHR

Bifkrgimatr FE2- 2 ERNITERE s NET PRI E

gk A o



Zpr'hiﬁ Fonfe

21 24P

A oo B B A B AR iRk A T A e A S @ I & B2
T R REESRE - bloF f 788 Y BES AL T2 B AR S5
e i b At E Y o 2 SRR G RS TORER OISR F T - 26 e
Boopd e i £ (agent) o LIS BFRRAIEA A R A S IR 0 & ZAME T RJL ~ F &
H S PRE PR SRR o HF 3N AR v A B R B FRE L RS T iE 93.81% 0 A
% % 76.87% -

N AKX EATHES 0 BRI TS A - #ﬁmdﬂ$%y<
T5 23 efrm iz * o7 ‘=""§ FONI ERE AR F LR Rz pl ol RF UET WERLE & S Al S
AEPARARR TG TEREEA RS, TESHRAITRE, ~ T oy ¥
amjuaf%—ﬁﬁgﬁ,ﬁwjim<ﬁwm7%ﬂﬁﬁa’ﬁ FEHAc® - 7T e 3
A T Lga T RE R A,y ¢ B e A2 2 1A gAY
BB I R AEF D EILT A U R R R RSB PREFERFR T
oo uf BB EL S BN GRERIYR e REER A ABEEEET SRR e iR A
RFHRY odm - MR AR EOEFRABEED S FRDRATREE
¢ Bl Y ohB RSREMIALE L AE TEARY 0 BB RS TR SRR R il

PSS T LG R D A AR AuEE e T b o A F A BEHEIEALF 2N
Amf%@%@m*ﬁ WHEI IR A AREFES R AR -
FHEPE S P ARRI AT
(1) A~ p (e F=)

i. R B A M 2 R IR A4 o
i BFEL IR EHG -
iii. T;FR% E‘ ?‘;j}i—i ,ﬁﬁi}; ,"?‘ FRZ?Z' o

(2 ¢ FAHFE (=)

i ﬁ;m%ﬁﬁ#ﬁ*7mﬁ’%% ZFART d ERARE R
S SLET R Hway A xRN e

il 2= 10 AR FEEFERFETHEEE o258 ~ KB~ A RE -
R B AT

fi. 2210 3faded > FfEE 5 L4540 &3 156 L 45 fh s Age
1 0% @ FE A ik B (Pre-emphasis filter) {2 323 g it % (De-noise filter)

2



3

iv. 24 F 2 &~ 2] 150 £ E e 2 F Pt A o

v. 2= 150 BF & F M F R s EL T 0 B B d FERM e RN 9T
oo GlAeREEEY v UL R e TR TR E R e
> 2 B RAITRE -

@) #rFAEFE (=)

i xS 10 fEE 4 > FEE D05 L4F R0 83 50 L& R ELE
11 % & 35003 kit B (Pre-emphasis filter)fo2 s231 g i % (De-noise filter)
dpfe i kg o (% 65 L 0 SREFEF )

]

R
=

3 P%F &4 m] 500 LRI E F R ) o (2 T07 B SRR

5o
TR R)
i %2 500 g & F AT HAFELSIT > T2 F d FRERP RN TE 2 Bk R

oo GlACH Y e~ SUBLE W RS T s TR R e

2 B A TRE (£ 70750 2B EFHAFRTRELE)
iV OBy B AP SR e (ARWEZ)

V BEEF R0 BRIl - 2o TR ARRE AR (LR
F,~”},%! 'ﬁ‘}'/ﬁ%”)

Vi EERY FHEEAG - LR Rl P AR o (LR R RANE)

Vii 2383 HAZHp B CRRBE IR (2B XER40BY)

BglET ok e ih-F > FRSAPRETREY  (FREFTR4HE)



22 2 #ERAR 2

4 -

ER AP A

a1 i{F3@ p

a1 Ep s

ERFANGRE H 5 RALR)
10 20 30 40 50 60 70 80 90 100

3 R

B

N s R o) SUOSENRE - Y & = SR A
TP AERL R

FLERDFE

FIRRA R AP ARNER

99#£87 ~99# 10"

FERFE 2 RE R F A RNED

99#£11" ~100£2"

B A AREEYE > TN R

100#£2" ~100#5"

e fw B A R AERT ohF LR GUELT AR S
)~ R HCE B S R TR RI)AP R F B 2 12 4p
BE 2 LT AL

100#£6" ~100£9"

UBLT AJL I E § B2 ARNER 0 Bl A EL
F AT A S RIS 4T

99#£87 ~99#£10"

BACE PR B I AZNER L e A H
23 F R e AR A 47

99#£11" ~100#1"

HRAEEHART RN 22 DRI RETRE
Bl AT REY v B2 Az B35 W

100#2* ~100&#5 "

AR B0

GRS AR R G U A e R A T

100#6"* ~100#9 "

B35 A D AT 0 BN ER

99#£87 ~99#£10"

B3 RS B RS

99#£11% ~100#2"

B A2 fpditpEasgs

100#£2" ~100&5"

CEEE i
i &

= 3 = o2r 2Ll gk p oL
BFREA B K EERE

100#£6" ~100£9"

R - ke )

99#£8" ~99#£10"

ferb k SLPIBE G

99#£11" ~100#1"

Bl o bl SR

100#2" ~100#5*

i BLELP AT

JLELP AT EE R s KM IR o R
PALEFER B FE RSP PR S~ B

£ o

100#£6" ~100£9*

G SRR LR E s B AR AR B ey
TR ARE o HE TR~ B ARP A o

100#2* ~100& 5"

e

100#£6"* ~100£9*




2.3 1AM AR

R R R ET

FA

Ry ¥z 1 F R Bl
i L2 L L2
MUl vg LA P LA
%+ R e g g L2
L

LA

..... RiFH S RS AN
B4 2T 5 PRE
LR AnAR ‘
e i FoiE A

=
=

| | |

| - ,

(| A : : L~ : 2 g

| T s (L) || | Mz sarco) |! =

e smee (1 | e I BEERANE
77777777777777777 I |

B0 — = - —

i i ?’%?g| kAZHCH 0 B oA i e

e &S RET

R

£ B A PRT R

5 1

-

l\\f—_—’//l s _&;j‘;;ﬂ%;;

I ;
> B A A 6 «—>

!

|

B 9

ikt v ¥ (BT )




; 5
PRI TR T B E A

Hihjry THRERBEFN SBOAIE WESERGRER S@RGEARRRER

mmeomennen - R TRBR HIRR IR FRURRRNAE iﬁﬁiﬁﬂﬂilﬁﬂn




3B AR AIEKE

B & R IEERIA
Q A =wetEn ——

e fEmE o ) )
5@ tm | t§e5[:::; ®d — @

Ogg [T

BlFafi i

iﬁﬁﬁﬁ&ﬂﬁ&%%@;%ﬁ’iﬁuﬁﬂﬁﬁﬁﬁﬁﬁiﬁa@ﬁﬁﬁﬁgﬁ
Ao B EJIT LR R WA T ER R ARF S A R RS 2R
ARG PRHF A ARAERNT Y BRE2E 5 - TR ot - S WAV
ol o g2 1 0 LR MELE AR S 441KHz > 16-bit B Fg i n it i kA 0 W
A F5F 44,100 Bartk > B F B S 16bits e @ ppFEentk AR g d = F 24772 (Fourier
analysis) 4 47 1) fesn fo Rl 2 feu i Sodic 0 X0 A 4T 2 R R Sl oM fe s IR
(Spectral noise gating) =577 #3220 3 ",f#i » B R §oiE e B o

f 2 PR AR K 5 44.1KHZ - 16-bit ch R FIE F] 5 0 A B i BT ehge B 2 20Hz 3
20,000Hz » 345 Nyquist Functions #73 J1 en T I8 » FARAF F 5> - T8 34k p o
BB, A3 EERLEETRIAATREERSS: 2 RERE - Byt xh 10 s]grs.vs /B
BB RES oo EE 441KHz > 16-bit P~ F R o 3 EAaM T F 2 2d 5 Fl2EA
Pz A4 1 eipif? FRA e B B A AR R ES- A RRY > 5%
Fofg * Foent i > B PR kR - KR £ A FATER Y gt 0 T 44.1KHz 5 16-bit »

Pkl 2 RN E 4048 4o ron

e Raw files in various binary formats e LPC-10files
* Raw textual data e  Macintosh HCOM files
e Amiga 8svx files e Amiga MAUD files
o Apple/SGI AIFF files e AMR-WB & AMR-NB
e SUN .au files e MP3
e PCM, u-law, A-law e MP4, AAC, AC3, WAVPACK, AMR-NB files
e G7xx ADPCM files (read only) e AVI, WMV, Ogg Theora, MPEG video files
e mutant DEC .au files e Ogg Vorbis files
e NeXT .snd files e FLAC files
® AVR files * IRCAM SoundFile files
e CDDA (Compact Disc Digital Audio format) e NIST SPHERE files
e CVS and VMS files (continuous variable e  Turtle beach SampleVision files
slope) e Sounder & Soundtool (DOS) files
e Dialogic/OKI ADPCM files (.VOX) e  Psion (palmtop) A-law WVE files and Record
®  Microsoft WAV files voice notes
e PCM, u-law, A-law e Maxis XA Audio files
e MSADPCM, IMAADPCM e EAADPCM (read support only, for now)
e GSM e HTK files
e RIFX (big endian) e  Grandstream ring-tone files
e WavPack files e GSM files
e Yamaha TX-16W sampler files e SoundBlaster .\VOC files



AR FRABAINEFTERGOMABRF 2RI BEIHRAPS RREIHRLZ
44100Hz, 16bit 6MB 127 s 1 A 48R chE B X B3 B F 23R » T 83 ek &
Zoom H2 ~ Zoom H4n ~ TASCOM DR-100 ~ Roland Edirol R-09HR -

32w E 4 A e

AL foeri o B AR R L ST BB AR WAV HY i - B &k
o XHF A F RS DEFRT > T o A :tzrrj-&a“ P RA e G e WP o g A
AR A Y G A FE S AP > Mg AT TR MR T
MY AP R e A A &R T o FRES R T A Flet o NIIEL o Flet 5 0 i@
%&Eﬁﬁiﬁﬁﬁﬂﬁﬁﬁ$ﬁ$’ﬂwaﬁiﬁﬁaﬂﬁﬁ%%’ﬁi%ﬁ%%ﬁﬁ
FHSEFP BN SAIL c §FALED BBER TSNS RS B PR
Bt AREA PRt B RS gd Rk B2 EREBED AL Linri r dupak
BLF LT AJTEA L AT R BA R P Sl s ) R R Sk
(Wavelet threshold function) » #— faeyfk 5™ > 2 f2W kit %31,?1 digv v AiE G

Dy = £ (g(h(Dy, 51,52))) (1)

HY D& 5 R4 EL 0 s fos, » B & & e kk g (Coarsest level)fr o # + it F
(Quadrature mirror filter) h ~ g f= f & %] % & 3 -] & # 4% (Forward wavelet transform) ~ #k F* 1§
& ¥(Soft threshold function)fv 5] -] i #& #% (Inverse wavelet transform) o & d 2 i end 525
oo WO - B P IRFRRNT] R o URFRRS G iR R o B ARR T Ao Bl = T e

Hith % 45 1

EE 051

P =3

A

A ERARSR > F AT
B A
A 4
AR R E S8
¥ " L
it E <
v
R UL S

Ble o B4 323 ed? /i 42 ]

oo



Fourier Analysis =13 wless & 5 Az oM edchddic £ 3 kSl @A > T €4
AL F R RERDE K fRE oA R RRIMELHF &AW
EERIESFETSUNEY B E L F RS E L E IR R RS [ETE S
FUB S 213 et IS B~ 3 e F B0 Rad P T 06 0 s TidRgL ) o £ 3
MA REE R BB B XA BRERLATREZIEE > pBd P R ITR

L L

R

BT A4 e AP E

A

Bl= 2 3020 s 48 A PR )



A h s g RS=yEL Ikt &) - H A ;giehi £ 0 s (Energy curve)
S
4

A% F 500 H(Zero-crossing rate curve)fie & F & p e B0 Rk H| I MK Y FOES Rk
At 2 o M ke g B Rzt _50

<1> & %

R RRIEES AT B A A G P2 A B R HETAR - EREER L BRI
A BET G RS B R REE S 2 R Bl A o R Sl B S R
ARG T3 fodd 00 ol 2 BREfr S APPSR AR BHETLEK
P A KRRERERE > FIRBHEfon? 2R XN FF > B dHET F T2
B a i EER L G oA g d o v L AR IR i si(real-time system) pF £
BEERE o HAPM SN e

W-1)
2
B =+ Is(p + D) (2)

==0=1)

e CEMEF N BAIEDREREE > p AA TR B A B AR i
BEOoONRGAHIEE R > 50 R A PR b R eh 3 0 U4 2 28 F Jesih

AR AE A B NEn g BBAIIESN E B R B2 TIE 0 G A B
EoRRARLATEOREGRERI AR EFRE S T ETT O EBRE 2
AT

AR S

N
E'(n) = E(n) —%Z E(0) (3)
i=1

10



08 - ' !

0.6 - -
Y RER ARG
- REEME
—_— BEER

OOéOOOObOOOOOCéOOOOOdO
ﬂngm\Ol\meHvam\ol\mec—c
<t 00 «~ o$oo~zo-«mosmr\-cmcnm|\~u:>
<t 00O oo N N ommgooNl\v-cxooccnmooN
- = N N MO 0NN ™ < N N VW O N NN O OO
AL
R = N LY S -]
g]‘ﬂg__ﬂ’fﬁ/,&gl
<2> AXE X

ARR H 2 RAp iy LR Behid o 4 RASBFRAF LG A Roon 5L
ARE S B AR VE R BB R T B B R BF S
ﬁ&%ﬁﬁ’ﬂﬁﬂﬂ%ﬁﬁﬁf—ﬁﬁaﬂiﬁ$’%u?%g&#ﬁ%ﬁ&&aa%
ﬂﬁ%%ﬁﬁﬁaﬁ%aia:ﬁiﬁm&%ﬁ&ﬁE¢%%’ﬁiiﬁéﬁﬁibﬁﬁ
PIELT ARE R Ecn oo 2 TARE K Sl

0.9
0.8

0.7
0.6

. B
fic 0.5 h v

- M

0.4

0.1

0 4410 8820 13230 17640 22050 26460 30870 35280 39690
I

W~ AR

&?{r

Hoor & B

11



v

ERIFE S T

ZCR(n) = Z u[Sgn(—s(p + 1) x s(p + i + D]E(n) = E(n) — %2 E() (4)
i=_(1\;_1) i=1

¢ u(x) 3 FE i s Sgn(x) & 5Lk

1,x=0
0,x<0

1,x=0

-1, x<0 (5)

u(o) = { ; Sgn(x) = {

<3> R-S:zELid B

FAAPLRD GRS S EN) - £ AIT R i P E Thde % N - kT &
g E N B R LEEE o do Pl B P2(AcBl4 ) AP A R LEA BE s AP
A2 H|ETeng B2 Azde i B A

L& (6)
Thdg = C; X max[E(n)] + Nz E(i)

=1

12



E(®)

A
Thdg | |
I I
| |
I I > 1
I I
| |
ZCR) | |
4 | |
| |
| |
I I
| |
| |
| |
| |
| |
I I
|
|
Thdz : :
| | -
e Pl P2 i
B4 a2 RERET LR

207 R H# PLNP2 R A B R % L F ST P BAre 3 anuELY i
G BEE - N B onf3 I § & B NG 0 0 @Bk Y RAk
Bhen B 0 S PE I ARE 0 B K RH S A AR P ECThd o iF A 2 kT AR o

-—«

-

A R R

Thd, = C, X max [ZCR(n)] (7)

w4 o TR AP BEFPL A P2E oA EFu R 0 45 N L HREE R
o mEL g

HEAP ARSI D PLahzg > T vEHRBIART IS RE(RL T B) 0 2

<I>F R AT o ARF F D O P HEE Thd 58 > RIS P RET 2 PLOE AR
EEE el RN LS

<2>F 2 FAF P EIThA 5 A PL S L F 5 0 - L2 R AT
13



HHARE F ehis £ 7 4 0 PHEE T § 45 51 % - BARE %) 2UThdy” 2 A 47428 B3
BT S P Y BT 0 Pl R e 4B o

7} RS BAOF S ST A G P2 B L W

1.2 350
1 300
0.8 250
b ]
200 e — B
_ X
i=ig ¢ 5 B —BER
04 M — emw
100 He B i
0.2 | o 48 A
il i)
- L) i — — — — i i i i i i L] — — —i
:'&‘EEEEEEEEEEEEEE
TR AN R R2IFIeEALRIER
HEUE
B+ R-SzhEpiipliz o & B
4.2 ¥ B~ (MFCC)H e

% 3% § FFs (Speech Recognition) (fp A= 7 AR % = o » &% 4_WGE 5 read KPIJFZ
FREL (Speaker Recognition ) » & % * F|eiid § FacEse 8T F g % x‘&ﬁq ( Mel-scale
Frequency Cepstral Coefficients » f§ - MFCC ) » iz & d 0t fd S8 2 5 3+ %1‘,h’ B4 B
FESR C ARFBEFRE 2 (P AN ERLE 88 2 EREN L d iR A Y

B g SRR 0 A s £ T S Gl TR Rk Senp o SR e -

MFCC & Mel #7 & i5]3# 1% #(Mel-frequency cepstrum coefficients) g8 o 85 rdZ
# » MFCC 4.4 MFC(Mel-frequency cepstrum) % et & = s> & & £d - fa 45
PERCPEREA AR K o Fl o Mel e gE R A A B R TR ko AT
AE S N RS RRE TR0 4 d el 2 AP 2EAR i R TR w2 1 MFCC iR
Péﬁﬂki‘“ AEF ARG P HFE R Y M2 AR T 0@ 2t 8 MFCC # g B 55d Tk
#H 3

<1> 3g5# (Pre-emphasis)

TR ANl B F F A M E T J\ (Quantlzmg Distortion) » # i* 2 £ v .- f&

il F R E A @ﬁt B - TARR 0 d FR R4S 4 R @

ﬁi%lm% L EEA] o R FER wﬁ’ *#r W.a ME LB I AAIRGE ] » @ F IR

£ OEMEFORIARE B AL o A ROTIRRIL S SR U] SR - R € 4 e T

Fob e bits K fzed o @ R 1F G At wﬁ%}%d’&'mﬁi_}r ORI I I B N = |
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B d s RAE2 LT 0 Flpt g i * AR g7 A e AR 0 XUk
BB AR L B BT eT

BARFEA A s(n) WiE- BB UELIpAE

H(z)=1-axz'ai ¥ 43 09-1.0 (8)
PR GEE R VR AT o FER A S aUEL Sy(n) A
S,(n)=S(n)—axs(n—1) (9)

<2>

Ciriginal wave: s(n)
1 T T T T T T

-1 1
0 0.z 0.4 0.6 0.8 1 1.2 1.4
After pre-emphasis: sy(nj=sin)-as(n-1), &=0.950000
I:I'd' T T T T T T
02r 1
g O 1
02 .
Play
'I:I-"l 1 1 1 1 1 1
0.z 0.4 0.6 0.8 1 1.2 1.4

-+ - FFRAT LR

% =1 (Frame blocking)

dor g e L g (Timevarying) 8 > BEAEFRERT B AR o FP > i
FHg BB St e 0 B L - R B 3 5 (piece-wise
stationary signal) = @ ##3) 424 45 [7] » { L1 % 85 3B S Frlb o 1R - fE
BT % B U 1 AT A T G A,—H R H R E R o
fofi i MFCC chi il » § £ N BOiRBE £ - B YR A THL - B3
t=(Frame) ® = N e - 4 2% 5 256 & 512 H & ¥ e P vk 3 & 10~30
Ms &% e B AT 50 REAAPHS FHRNRL G A F ] - AL HRS
a2 L Ef%FEe 77 M BRHREBET MAOEHEL N H12 8
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13) o A iz drirt cng MaB R F P~ 5 441KHz » fi=£ B 5 256 BP~4k
2goa £ RS LRSS TSR E B E (256-256+3)+44100x1000
=3.8776 ms o

S

overlap
—

>

frame block

Blt=- ~t=r LB
<3> &M % (Hamming window )
BERAS RFER I EPTAE LS T Z g i

1 B3 F HEEE T HEERTA AL R 0 &L R N RERE
k7 0 AT A AT ¢ A HE-H L R S | B o

QEE BRI H L P BN (e B
BM-E — BFAER L EM T o A=A R E g L
Bk § =it g8 5 S(n),n=0,...N-1-

FREF FEP T LS (M) =S) xW(n) > W(n) 4T

W(n,(x):(l—(x)—acoS(g),OSHSN_l (10)
B LR AR S 0 i

PdaERg AL FauEP§
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Generalized Hamming YWindaw: (1-ou)-o"cosZ2andM-1]), O=n=N-1

=0
03 o=0.05 [
08 =01 ||
' 0=0.15
07 a=02 |
=025
06 0=03 [
ol =
E 0.4 =045 ||
2 =04
0.3 \
02
0.1
% 0 = a0 4 s e 7 80 S0 im0
EUFTE(%)
Bl-L= 2P %4 AT LB
—A =
1 il A
.00 | | 1 \ | 0.00 4 -Hrr‘ ” ‘x I [ [ Tl
- il NW ==
-0.02 ‘
0 gﬁ{ig 400 600 0 i&)ﬁ{ﬁg 400 600
Bl-Lw WEFFIEPT ST LB
<4> P-if &4 @ (Fast Fourier Transform, FFT)

BB KRR G T g > A g (Time domain) e i i3 TR
A1 ﬂ_ﬂ_*ﬂg h-H e S AF B (Frequency domain) £ kBB H g £ 4
PR EALST o F RN RN AT RE S B AR Y K
FRAUsdE FFT ki@ x

72X
T
%
iw ERHEE Y i & AT o

> m
e
G RFFT B > ¢ LR

BTN ARUELIN A - B W LR dok U EL 7 Ak

Meants 27 R BE L *’%Eéﬁm%xh CFFT 22 - 2 7 3 A RAELp i £
AT IR - I ]

SR P R L o T E H_ BB fERE f} Aig iz e 2
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TRREHOFES o et A SRR LR S

Tuning Fork A4 in Time Domain

1 T T T T T T

Amplitude

|
0.z 0.4 06 0.8 1 1.2
Time (s)

Bl- 3 #%agprs (Timedomain) 7+ 2. Bl

Frequency Response of Tuning Fork Ad
25'] T T T T

200 .

150 .

Armplitude

100 F .

D ' . 1 1 1
0 0.5 1 1.5 2
Frequency (Hz) w1t

B+~ 5 FFT #4% 2 4% (Frequency domain) -+ % B
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<5> = & ¥ i g B (Triangular Bandpass Filters)

AR Ry BV Eia R - e 5 A A& 20 1 20000Hz 2 B o e T
L PEAFE BAR NG AP AT R o A RUIEIRG > A B ehl St gl
#

:I—Fj—m ’ ‘([J'KF{I
b @ BBAEc 2 o A BEBEX R R R EIREP R d A0 o S
FABENIE RGP E R 0 TS B A RERANE R R 2 UL R o

AU AFERAEFABLED

LHHFHE AT KRR AES hE RS @ .

N

ng

1=
=

o

(

e
=

Fro A PARIEFR TR - 20 B EF AT U REF - Bipik
rﬁé"%ﬁzé‘é £ (LogEnergy)> @ FA L i iz 20 B = & %“izza;ﬁt Bh i
1 (Mel Frequency ) F & T34 G @ $ B4 S fo— SO S f enbl 3% 4o

A® W P
55
N \:t:.

mel(f) = 2595 x logy, (1 + ) (11)

700

R
mel(f) = 1125 x In (1 + L) (12)

mel Frequency Response of Tuning Fork A4
BI:II:I T T T T

700 .

B0O0 .

m
=
O
T
|

=
=
=
T
|

Amplitude

I:I A ey 1 1
a 0.5 1 1.4 2

mel Frequency (Hz) « 10

Bl-L = %3 E4F 455 (Mel Frequency) 7 2. )
19



<6> Zpirspsz g% (Discrete cosine transform, or DCT)

éﬁzf#ﬁéﬁﬁﬁa— BRF -V EOEFER v I - A7 PRI IS mﬁﬁ%ﬁﬁﬂ’
S DCTH# G B 57 8B MIF Glcenlc @) > a3 A enfilich] § ABT
SR DCT 47 i o B 7k o

\r B - BHI LG = bk B BN B 20 BBl R OB o
Ex 3 » 3acipss i 4 5 L F# 7 Mel- scale Cepstrum  4-#c(— 4 8.2~ 12 >
R _§1\~ i I\:»L/?J‘,é‘]b ’ ﬁ&—L j\ bl e d -V: )°

BATAE I O N T

Cm=z%=1cos[mx(k—0.5)x%]xEk,m=1,2,...,L (13)

Y N £= &gt Behipdico d 3tz 5 7

Sz m ('3 FFT » #rridx* DCT ik gt w
PR (Time Domain)
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5 if 1L il
5.1 /4§ HH(Decision tree) 4 # -3

AR EF Y AS Y - BLAERIEC R A AR BEEH R EL T -
PRETRE TR B A BSBAT R B FRLRREMAADRT BT R DHIEE > A
B & BRI R AR S B FIRAATE S BT ORI A T D % DI o G H -
A AT A B T 2 g2 e A R g e i R S R RS
P AT URGFE KR AR CBR S PR EFTIRASER ZE -3
PR Sl R F - RSBTSRBTS T
VU HRL 1 AR e TR SRR R R R 2 R B RREF L SRR o

B+ ~ A HH(Decision tree) » # i % 5T &,
BA s o E R F RO B RS GTRAE Sl o R AR B A
AFERER < FR Bk AFER RS o T BITRIRAR R 5 b HyRRF T 64.71%
T B T 94.12% 0 ALK AL HHEED B R NS EEL S oo
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H#h{b LERGFRAE - x | B#b EERERAE

LR A | bmwx
sEERRas e | CWUsenLiDeskiop R THESE SIS VIVIEE 20070814 BRbATRR sRERRaSeE e | CWUsenLiDeskiop R TS GV 20070814 ]
wip FRE. g BRE. © gy BRE. ¢ gey BRE. = win FRE. - wawm BN - g tH - ey BRE. s
| mamRnE [2+n@ | 255 | I=en | ZemE | wead | | aERIIE | [2+n@ | 25a% | X=en | Zomm | wxrad |

e . ) e

1832 64.7059 % 1832 04,1176 %

SES51:3 SESE1:3
1832: 29.4118 % 1832 5.8824 %
A

1832 5.8824 %

B4 %A% A(Decision tree)é\iiﬁxmpaw

52 RiEH(FLR) A e

*PER K SLanih oo PR e S Ot 4% (Fuzzy Lattice Reasoning) » &' ez ¥ o
TR EE AL - B %?/?'J’é; ez = > 4 (hyper boxes) » @ A4z = = 4 ¢ - B R
Bl A2 G enBhaTiy KT R B o AT YR IR R B TR R andiedp i 7 0
KB Ao RTAR] 0 KE - BRTH PRI E IR G T AR > K3 E U i R (fuzzy
degree) » 14 ; i—fr;fa' njﬁ BE G AN IERG PRPEFEE - F R ’,é‘+~ T[a; #\frﬁﬂ,z%h—i fa s
P g L3R AEE L BARLR] i %“r‘/a;)i(lnclusmn degree) > TV kS o

T FLR A 8cnpeiz » ¥ P g A 2 d BIFE D DTREBIE o U T FLR ERERY
* p Kaburlasos ** 2007 & #73 ! e~ %> Fuzzy lattice reasoning (FLR) classifier and its
application for ambient ozone estimation ” -

(= )" g B

FLR ~ #F % % - 44 leader-follower #g 3] crna 57 % > B9 Rl v e Sa v § &
- adpgjiem B8 AL E A FLR ¥ "‘ﬁz K &ﬂ\mﬁg?l 2% i RAA AN F R E Doy
koo FPL A BnF Y B T A AR RS o PR 2 AR R TR 3R
Pl E3 HZ51 83w > @ (81 \mﬁsl >Rt UM 2 ATH AR & AL eIy R e
m AR & 3 B PR EC 5 Rule Induction — Generalization e
Rule induction
R AE ATt i B
1 22 RRFHRE
2. ji%] » P
3. FEFL LA

A APAEE - BARE S 2 (4 fjf;{initially L=0) 30 T4 & RB:
RB={4; = Cy, e, AL = C1} (14)
®F ﬁ*uﬁ'r«“ e R B F AP ARIVRT AL ka2 2 R T PREN F R AP SRR FTHRE RB o
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# 2 L ﬁ%l%iﬁ#ﬁﬂ'laiﬁci, i=1,....n

B 2 E e ek ek K
v(Ap)
| < =——F 15
K(a; < 4) v(aVAl)'le{l' ,L} (15)

A 30t TR S MR
A; - Cywhere ] = argmaxk(a; < A;) (16)
HE AN ERATPRAFRPAAPFL AP E T thdiag, (a; VA])

HF SrEdiag, Rl 3 AT AR E Doy 0 Rl = G F 2 32a; = ¢ ERAEAR al=as Wl ¥
HE > FRL+1o

BEFFATLBTRER R AP EALLTS ool e Sy, B e Sl 0 T4
:}%ﬁ%]% TRERE » BRAPRES - B “’ﬁ.&ﬁ?%"' ai3,4) Pl&AEFLT réhixrgtvl(x) =x>
R f e S k;(x) =1 —x,i=1, 20 it L ARAE 0 AP R a{(3 —2),(4,-3)} B4
Bt Bl +¢ s B PpHREDTRB T m%fﬂ"“mﬁﬁlb SRR o

A

1]
i

RS

\/

FI IRy

B L 6&&&@%@%%&%%%ﬁ%@$éﬁﬁﬁﬁ%m

FAEHBLIH IS OHRHE IR AB A L TP APTLHET AP
R TR R

Generalization
BRI TR EERE T - BB P A R R
# 2 L @?]% AL 7R Pay

’53? 22 8w i e K
v(A;)
K <A)=——1€{1,....,L 17
(ap < 4) v(aOVAl)' {1, , L} (17)
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B 3R L SRR

A; - C; where | = argmaxk(a; < A;)

B ehig g Rp

L_#”féflv\i L’FJJ'E_,E]J\'—" ﬁ;\;}’.q.x"/rmv— p °

FLR classifier execution

T m
Ay =g
T:E’:Dcrit = 1.05

Az = ¢y

ﬂfkfru*% 7 FLR " RpFiE ey 8 %
FFAPG

(18)

Bl R BP0 AR g = BARRIAL - ¢

WH - o kAR - B ARk

B EE &5

#%%ﬁs?]%(%ﬂ Ya—> ¢, 4Bl L - (a) ﬁ;l%‘ml a-c H¥Yagadgs
{A; > co, Ay o ¢, A3 > o}

A cy HAR R Pl A F Bde 2k

4'0—'

WwWAHRPA, = cl&),’:?f ¥ “reset”

1.05 = Dy

Agﬁcl’ﬁfﬁ%;gw
R L I L LL T Ay

FTHR S AL o cq 0

sl

PN
1B 1% =

% 7 set”e 3L ERB =
Bl= L - (b)R 2 4% &RB® K B 2R » HEwE 18 DRl A, 500 7
e P AR
@ Bl- L - (C)% 7 %R ERB? %
» 2 A5 40 diag, (a V As) = 1.0434 < 1.05 =
A4 » BFEEA; = aV Az R F 0 {

» A5 4ediag,(a Vv Ay) = 1.10 >

BB BEEL 1S o %A g £

Derie > W)

y A b t Au
(a) 12— - ( ) L2
1+ YT
in 08—~
0.8 A Az
s A
0.6 —— Ay 06 ?
s 04—
02 - ) 0.2 4
LTy | | | L || I N
i i i i i R [ Frr T r T T Tl
02 —— 02 04 06 08 1 12
02 == 02 04 06 08 1 12 02 ' : '
02 —— '
(C) A As (d) A As
] N
1 — .
08— s
A, 08 Ay
0.6 —{— As 06— As
04— 0.4 ——
02— s
1 a 02 a
[ S Y Y A Ay T Y
[ Frr T T T T ] T rrrrrrrrr
02 —— 02 04 06 08 1 12 02 == 02 04 06 08 1
02| —— 0.2 7

FLR 4 #5347 el f2.
= )Rl B

BABPRIP RS 0 e g2 a FRE AL PIRR AT RF R SR
A S E UL I R RN e L SR T R (VR e
RAPRET AFEAY G 08 10 8 P amd G4 N 5 A~ Ay ~ Az A, ~ As > F e
= (D) > RIS T i b e b ST BB a1 F 20 F EAeRl - L - ()
ﬁ%_—wﬁm PRI IR A R A R K(b < A3) 2 K(b < Ay) B R RE

£ AT AT TV R P
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A x
A
A As
Az 1
A,
(a) 0
i 0 ~ A / S
/ Ay Ay
Az
A, A ]
A A3 b
ol 1 [
A As £

(b) (c)

- L= FLRA#EHA &S iz ie
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PR FREa L
6.1 B ERE
R AFTER N T ER R AR B FRER A T T o )
L2 80 NE BRI ® 2 ikp TR nrwww AT B AR 18 B
408 ¥ e h > £ MATT P B R AP ARE AT P ERAPER RUEREKE A G
2:1 5 i ”jﬁ;‘ﬁzﬂ S —*ﬁ s PR A(Training Data ) 5 ¢F — i P @ 5 R38R ﬂ\(Testlng
Data) - & {7yE S sz -

6.2 RIFHERE

PR A OTIP Ak SLECE AR A KL B R AR FHER - AT B 5 WAV
Bl AR RSD pR IR F AT RAN TR ERESEFT g T i
£ R-S zhBE W PIREE S B :téwr,; %&MA P2t B A AR A
BlFEE A > d FLRVR N & FfBeniplis » L HplEE A7 as é\ﬁma‘r”%;"é °

%\‘2 w*ﬂl"—\;:‘g‘ %EpﬂJ?IJFﬁ*%%Tgt

¥ Lo R 1S P Bk FLR 2.7 #c 8
¢ R R 5 111 12
- At A 42 213 11
)R g 79 1158 89
RN o 45 375 54
A 43 568 56
# R Abx 26 323 86
Rt 12 114 32
s 5 66 22
g gt 13 432 362
TR 23 158 158
# % fﬂi}_ 105 803 803
% 1 11 11
| R 1 20 20
P L O 1 4 4
B AR 2 42 42
W vﬁ% 45 3 40 40
¥ 32 ek 1 29 29
2 wﬁr ¥ 1 10 10
Total 408 4477 1841
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6.3 %8445
d T A OB R TR 0 Ak erEas S N mR Bk o B Tioapp B m sk
3 0.903 > @ Ak SLFERNF R * Nk E 0 Aot ﬁ;ﬂrﬁ ’ iﬁ&%dx%‘ﬁu’a\ 22013
Wiz Ak E KRS PR A (Training Data) % |34 » (Testing Data) - u#”!f
2 *ﬁiﬁﬂx (Training Data) % jpl:&t% & (TestingData) * 2 b - ¥t~ » ERF A AL
CH 2 FE o oA AP T R T A R B E ER 2 %47% :

TP Rate : E F5 {44 % oE#JLH&Wthﬁ’Qw?ﬁ*f SR CF Rl R
WRmr&%ﬂ%ﬂoah£¥&v~a TP R AR RIS G A T
Precision : M Fe & o dp » S BIES S 2P A FRA o 2505 ¢

Tpﬁ'ig_

" TP #c® + FP #c® (19)
Recall @ plif 4k A 7 FER T T AR S o o SNRIEHE A E 5% - R ag T E
% TPRate 4p -

F-Measure : F1324 o 2534 ¥ 11 & o7 DPIERGEBEE R o 34T 974 ¢
precision X recall
F=2Xx—— (20)

precision + recall
ROC Area : Receiver Operating Characteristic Area » 35 # »rzdﬂz W T R B A
AR ET N HTR RIR T R RN R 0 AR F AR o

1R 4w i % o RS SR R g B 0.667 ey d 0 4R 1 R
PRAMRFBUORFILE U TAB I ZPFAEFRAE" > P - 4L ERPRN D
RpL @R G RRZLETHRALD phd k2 RSAEH 5?‘Jﬁ~ﬁif¢ v #2020
B #*4”“:1 Bl FIR L 40 A 8 B BA il FE e o B gy < (Overlap )
MABE » 9T § ERIZPFAFEET RN 2B EINZFRL BT A Bt
,{%t;\ FLE 18 > Ap 1 % Ae = d’&'“’(—}v g i&ﬂ—ﬁ—?ﬁﬁ;&“—} °

bR g AR B AR B 0 o] RO S B X ADE L E 0 4 3
B P B4 % 0 g B A (Training Data) s ™ » i 20 PR %
PRFRAC GOS0 pRR RS o B A S RE R AR B APRES A B e A
A %m,fﬂfé Cblde P OB S F o 2R B BRI ke ik Ak 4
Arim g B 1= B mﬁ':;&i » AN R BTN EE G ﬁ eavg e %»ﬁp_, s H MLt sF
T RS p R R AR > WA G ok “%T BB TP P T
e ﬂxﬂfmrvﬁ H- Ba o p R8s el e asidt (Overlap) Faykim i
SRR MR R 0BG Y F SRR R

g mz?l’fé B0 PRI R L SR G r.fg.i #v»;féé] v & * MFCC i
SR R PR B AR AR FLR R S AR F OORhREE S 2 0 D FRREER T
@ %if & F'“"J:f‘% BT pran b FEasid v o 2 g g K:‘ f‘f‘u CH TR EER R RE
Boh- ot P EXANERF 257 8 FF v EE i«i‘f?%’iilﬁ “73 $ B otk A (Data)
AR & sl > A Pl S S > AT EARR F AYRIRT o R Seaay 7R g 2
R o s BRI B A DT AR Tk yuw*?\, S5 F B R4S ,}E‘[%B .ﬁ,
”Lry m“"%&?’l‘ ’ L_g‘a p%‘gi{ﬁ Q%l# %J#Eﬁﬂmﬁ*ﬁ'f v p o Lb;\y - ;EL‘”Lr
FLehfz o BV IR AR B R AR 0 @2 AR 7 g o



Low R

TP Rate |FP Rate Precision |Recall F-Measure |ROC Area |Class

1 0.001 0.952 1 0.976 0.999 ¢ R A

0.905 0.002 0.95 0.905 0.927 0.951 oA Rt

0.891 0.035 0.897 0.891 0.894 0.928 G S

0.82 0.014 0.851 0.82 0.835 0.903 P~ AHE

0.941 0.008 0.946 0.941 0.943 0.966 = o T

0.883 0.007 0.892 0.883 0.888 0.938 FE RN

0.882 0.001 0.938 0.882 0.909 0.941 CRoT

1 0.001 0.92 1 0.958 0.999 TR

0.799 0.018 0.831 0.799 0.815 0.89 Bt

0.946 0.006 0.855 0.946 0.898 0.97 TGS At

0.973 0.019 0.915 0.973 0.943 0.977 H o A

1 0 1 1 1 1 ~

0.667 0 1 0.667 0.8 0.833 o] R

1 0 1 1 1 1 L BE

1 0 1 1 1 1 B F) j I

0.842 0 1 0.842 0.914 0.921 5 & 5g

1 0 1 1 1 1 2 iRk

1 0 1 1 1 1 eSS

0.903 0.018 0.903 0.903 0.902 0.943 Weighted Avg.

=== Confusion Matrix ===
a b c d e £ q h i 3 k 1 m n la] = o r <—— classified as
40 0 0 o o0 o 0 0 o o 0 0 0 o o 0 o 0] a = DEHEE
o 57 0 0 0 & © ©o ©o © © © © ©o © o o 0] b = ik
o o035 14 9© O © ©0 13 © 7 ©o o ©o © o 0o 0] c = /EEEE
o o 13 1124 2 0 0 0 1 0 9 0 0 o 0 0 o 0] d = HAE#EEE
o ©o 5 211 1 © © © © 4 © © ©o © O 0o 0] e = =EiF
o o 2 1 ©o 8% ©o ©o & © O © o © 9 o o 9] £ = EEEEHEEE
o o 0o ©0 ©O ©0 30 ©O 0O 4 0 ©0O O ©O @ 0 0 0] g-=7 oFEOEE
o o © © ©o © © 2% ©o ©o © © ©o ©o © o o 0] h = FREE
o o 16 1 0 2 2 2 123 4 4 0 0 o o 0 o 0] i = EEdE
o 0 0 o 0 0 ] 0 3 53 0 ] 0 o 0 0 o 0] i = HEERSTE
o o 4 2 0 1 © ©0 © ©28 © ©O ©O ©O O 0O 0] k = EFAEEE
o 0 0 o 0 0 ] 0 o 0 0 3 0 o 0 0 o 0] 1= 7=
2 1 0 o 0 0 0 0 o 0 0 0 & o 0 0 o 01 m = Fg3e
o o o ©o o ©o ©o o0 o0 o o 0 0 2 0 0 0 0| n=[EEELEE
o o © © ©o © © © © © © ©o ©o 0 14 O 0O 0| o = En-EEEE
o 2 0 o o 0 0 0 o 1 0 0 0 o o 16 o 0] = =EEE
o o © ©o © © © © © © © © ©o o o o 7T 0] q = SEEE
o o © © ©o © © © © © © ©o ©o o © 9 0o 5| r = EFFM%E
Bl= = el
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7B EAUFTHRE
T1IEF AR (FREF)

oo foitfE ST Tibid e RE Y R o B o B R A FT B IRAL S TR 3
WEEELELF BATRRTFLT PERAIE R

o - A #H+ (Rhacophorus taipeianus) 5 & % & (5 % a2 2 5)
BeAEe oA ARELA1978 £d DA REAZIRFERBPERPF LD B L

SEERTY B - 5 SR AERT b L b PREAEE L L ER LA -
B A PR R AR B0 5 A B ST B 5 A AP -

[ -] o3 ki -
¥ = ol R I PO (S
C\“ b o R

Mm és# Rhacophorus taipeianus is an endemic and
At N \ 3{? protected species in Taiwan. Their
[ sasicss + \ ] distribution is limited to northern and
g <5 J i central Taiwan in mountain regions under

s

o2 4o 80 120 1500m.

AR E D 102 P& 30

HELA

1. ¢ /]3] » 33.5-4.5cm » Q% 45-5.5cm ~ # R4k 4
2. 4p (i) ®F g

3. PRPFLiE PN 4

LN RGO ] RS ALk

&
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o” FAHE (Hylachinensis) 5 £ #F 4 (7§ mdZe =)

Y 7 RpYE G 1850 &4 A K F 1€ < Albert Guenther 3 £ 45 P> & & 5 Hyla
arborea var. chinensis > % P f 1€, % 32 % #_Hylaarborea & 48 - 2 & 1864 & » FAL L& 4 2
Foo%d { & 5ATH 0 & £ % Hylachinensis »

[Pl BshitteE] 55 i Bt -
HI[ESZ[-J\@HPFEBEFH??B N F’[ﬁ%’,:{z‘@ .

Common tree frog distributed from

R N J / .
mry S éﬁ? lowlands to 1000m mountains.
B G | } o~
0 20 40 80 120 X ‘/%
— — Kilometers VN

igRwEEF: 371100

HELA

1. ]3] » 32.5-3cm » Q4cm

2. %M
3. dp(E)h > ¥
4. TG FR I R
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o | & 3+ (Microhylafissipes) 5% %% A (3 &2 = 4)

B oA R A 4 1841 #d A-M.-C. Dumril (1774-1860) % G. Bibron
(1806-1848) 1Ip 4k p PR B % i A b ¢ ;; Engystoma ornatum - 2_ {5 % 1882 & d
# H & ¥ G. A Boulenger (1858-1937) & #7é % 5 Microhylaornata > )yt 4.8 Z e &%
b3 AV *rsz,,\ do- BB AT RLE R MG - BRAE & Microhyla fissipes {

G. A Boulenger #1884 21354 B p ~ % o 3 mﬂﬂwbrv Z oo

LS 2 Eﬁiﬁl

FIBS R AR L~ 0~ I R SE
Fo~ N wblgw

Common species widely distributed from
lowlands to montane regions.
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e P »#i+ (Buergeriajaponica) 5% HF A (o AL 2 4)

FEEL P AbEd R R eh- 2 F 4 H 4P RS 4 Edward Hallowell 345 4
BAp AR AdrR Lo L R E AW 8- & 1861 & 4 A% £ - E. Hallowll
Ja#-p ARHE & £ % Ixalus Japonicus > 1970 # 5 S.S. Liem %47 3 BREFL s 2 F

pF o #-H #3746 L 5 Buergeria japonica e

[F R B 53 7

7 ASREERL § T ) S

Pyl o
Common species distributed widely from

lowlands to forests below 1500m.
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e %3+ (Fejervarya limnocharis)
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PEEBEFHRA (BEAILE )

A E_p 2R4% B K Heinrich Boie *+ 1934 & & % » & £ et a3 B2 o

% limmo ‘Jfﬂ P ~ ek o oharis £ B #F A ¢ ndn AL e
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2. L’r}i’a 3 4 iEFd R
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Common species live in plains, farmlands
and hillsides.




o 7 ¥ A+ (Rhacophorus prasinatus) 5% #5fx (% % AJZe 23 )

gr’&f% fﬁ%ﬁ&d—1983'&£f’r r/?‘ﬁ”‘ fé #mff’ r@ﬁi}ig\-ﬁ'hi?"*"ﬁ’“g"&
b SFF & B CRIE PR o3t 1983 12 % 30 P o d Y.-P Mou 4f %78 & & ¢ 5 Rhacophorus
prasinatus » I T % {2 R OF R I F oo om E Hiie Y.-P Mou 1% - #H5VEA 0 B
1984 & 1% 10 p*» S8 2B a7 ¥ S FEAHEE 4 & £ 5 Rhacophorus
smaragdinus - RRIERES LER o FEY AG LR L BB S RAR L TR
¥2 il * «§_ Rhacophorus prasinatus - # i 5 7 £ € #F¥ #H+ 3 Iflfﬁ B/ S ?—“F{;’K Ui
% gci¢ * Rhacophorus smaragdinus » F]3* FRAERE AR 7 5 A5 L8 o

EERELLCI WA
R [Jﬂkﬁ@’WW%$
YT Hj‘ﬁi %t[qf H'F%F”]EE?J# '

a’mwﬁuﬁ%vaﬂ* SURY

\ P B

St = It is an endemic and protected species in

— 1 L Taiwan. Their distribution is limited to low

mountains of northern Taiwan.

AE®wE 193 11 A 5 & 40 & LS
L

1. ¢ < 4] > d5-6cm > Q% 6-8cm > F WA &% J

2. 4p (i) %3 =¥
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oot it (Kaloulapulchra) 5% %3 4+ (5% dJg2e )

Fopd iR A FERE Y ) E Gray (1800-1875) 1l i ¥ B A h Lo
8 ¢ pulchra .7 < g & {5& Joenfei s Bt R v e A gp b Al e e

[[-2 18] 53 Jgrmz

ﬁﬁ# S < YRR EL -
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b&*&apﬁwﬁﬁwéiﬁﬁﬁdﬁ

,Wf”é“ G [ PR F 1T 2005 £
e \\ﬁ PR 5 Syl
B s + é ) - , F’j SRR 7

(AN aoula pulchra is an introduced species in
—_——— -’ southern Taiwan. They were found in

Kaohsiung since 1997.
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o A 3+ (Hoplobatrachusrugulosus) 5 & #F k& (% % &gZe 2 3)

FrE LA RE § A F A Wiegmann (1802-1841) »+ 1834 & {1454 f p 4 i
A LB LT 2 rugu e E L B BT R P LA R SRR A E L .

oA dkeng L. 3 § 4 * Hoplobatrachus tigerina rugulosa » » 3% 4_Hoplobatrachus tigerina

z_iI; 78 - e §_Hoplobatrachus tigerina & *t & & 7 & ¢ B » ¢ K fa g 2 Hoplobatrachus
rugulosa » #712 #u% S5 B TR %> 5 8% 3 % A Hoplobatrachus rugulosa ©
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o3 e 1~ H I[ES"%JE%B B
Rana rugulosa is distributed in farmlands
and plains.




e ¥ % i+ (Ranaokinavana) 5 & #F A (5 B agle =)

LR BFMEAp A5 4 T Kuramoto = 1985 & {3454k i 5isk & £ § ik A b £ 0 48
L4 v psaltes dp R BF 0 A F A B wwEF B o p oA F ¥ Matsui (2006)3% 5 B
Fi+ ¥ _Rana Okinavana k f& 8 % o

(] 53 )t -
VY Pl s 2 R

It is a rare and endangered species found

B N : 4 .
[ ] pomsctene ) only at Lienhua Pool in central Taiwan and
B oo 4/ Jieushi in northern Taiwan.
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oF 7t &3+ (Ranaguentheri) 5% %3~ (F 3 A2 23)

B LAY AN AMEE B 1882 &4 W 4 George A. Boulenger 2 # w ¥ Albert Guenher
(1830-1914) ¢ % - George A. Boulenger % Albert Guenher $8PR73>% i 5T+ &8 4= 48 >
I PP PR GRS & B HAmehiBF < 3L & chd B < Rober Swinhoe (1836-1877) - % B
PR R I Y B R ERE 0 R FE R RS FEIRE & LIS AT
-

§
Lo
T @
Q;;\%
Yoo [y R B 55 7] T
BT I~ Y - £
=
E A Rana guentheri is abundant in plains and
Efﬁ:;: jL, lowlands.
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e % = #+ (Kurixalus idiootocus) :5 4 & A (% A2 e =)

FeEL o A AHELd pAF 4 MKuramoro 2 ;5%%?—"1 BEL 41087 & & L3
# ehirfd - # 48 ¢ idiootocus 4y m{% e en A ﬁrﬂ?'] B0 F1 5 6 % e A foe o S

o T A - B ARG - B0 (e FEA FAIEETF A B HRA P 5N ST R
L7 fE FR-H 48 2P % idiootocuse I T IE LG X BRER|E T L SR A R B S B
AN LG X LR o ATILEE Lo

[

[l o)

H% T[J il lﬁuﬂ [Eﬁa ) s
%

Chirixalus idiootocus is an endemic species
widely distributed in lowlands and
mountains below 2000m.

Kilometers

ABREHEE 29397 > 6T AF R
hEL A

A > 3% 2-3cm > Q¥ 4-5cm
Fmg - B XA HA GEd m
w okl v ¢ RERR
B rdhd G4 7 g

=

Mo
/%’éii

39



o{‘z),’f (Caprimulgus affinis) 1 & #F#H A (&% &2 =)

gL m% ( Caprimulgus affinis) &_¢ Robert Swinhoe *+ 1861 & 10 * 10 p & 2 &
g BEnTAE 0 H AP BE 3 T 1863 # ¥ 4 [ The Ornithology of Formosa, or Taiwan ; > <
),;‘Je.:?ﬁn%i : B0302r01 -

[fle] 53 )it -

B3 J{ e R RS B
ES R *EI%[w‘ff?%iiﬁHlo

% o 2 Caprimulgus affinis is an endemic in
AR R AL = -

i lowlands and mountains.
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o & # (Apusnipalensis) 1% FFH 4 (FE I 2 4)

¥ R R /] & # (Apusnipalensis) %4 Robert Swinhoe *+ 1861 # %% 223 & L3 R

#7480 H4p M 3R>t 1863 & 3 £ T The Ornithology of Formosa, or Taiwan ; » < )}%ﬁn%fu :
B0304r01 -

[ Fhe] 537 i

PSS B PR A 3

N ES N Il J\T@%ﬂ‘ﬁ‘ﬁﬁ'ﬁ bhEEZH -
s} \ 4 Apus nipalensis is an endemic in lowlands
W s | & 2 and mountains.
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o+ *f & 58 (Otusspilocephalus) 3% %3 k& (% ¥ g2 e

¥ g 1§ 4% (Otusspilocephalus) #_¢ Robert Swinhoe *+ 1864 # 3 » 29 p & -
A BhACRE epATAE > B Ap B R 1865 & 4 2t T Letters to the Editor ;o v gt il
B0299r01 -

FEE] 5 7] s

[Lufﬁiﬁlu#*ﬁquTQJ
GRS > ) SR B PR AT -
Otus spilocephalus is an endemic species
A widely distributed in lowlands and
mountains below 2300m.
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[ 3:4 %‘*}ﬁﬁ‘ ( Gorsachius melanolophus) : 1 %

g ¢t ¢ - 2% (Gorsachius melanolophus) £ ¢ Robert Swinhoe *+ 1865 # 6 * &

Bk (FRASEE 24)

2

A enRTE > H Ap B3 IR 1866 & {3 >t [ The Ornithology of Formosa, or Taiwan | >
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Gorsachius melanolophus is an endemic in
lowlands and mountains below 1000m.




of5 1 ., HJHE (Tannasozanensis) 1% #F#A (& E/&d2e )

(VR R 53t

FFEE I RS Sﬁ 300-1000M {Xyaifs
[{.yj g\fgr &,

and mountains about 300 ~ 1000m.

Tanna sozanensis is an endemic in lowlands
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e % #)j- 3 (Cryptotympanatakasagona) :2 ¥ &3 # 4~ (% AJ2e = 4)

SRR " ! -8
E \ 1
I #iszesk / é
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B NLEFERF I 6~10 2
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2. mizE 1 4% 47-52mm ~ Q% 50-52mm

[PV 53 s -

A T - (T
1200M [ ESHIf R - Bl LA L -
Cryptotympana takasagona is an endemic
species widely distributed in lowlands and
mountains under 1200m.
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oF s 2 ik (Gryllusbimaculatus) 1 ¥ BF A (% A2 24)

HREE

HESELS IR

PIRIRA > 1) ’_Ffl ~ Gz BOD
N Ty m[ﬁﬁrt :

Gryllus bimaculatus is usually in the plains,
dry river sandbar, farmland, especially in
south part of Taiwan.
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123 &FAFRS (FREF)

e - i A+ (Rhacophorus taipeianus) : 50 (5 &

Time Domain Frequency
1 - - 1200 - -
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Amplitude
Amplitude
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0

0 2 4 6 0 0.5 1 15 2
Time (s) Freguency (Hz) X 104

Spectrogram

- . e —
% i : .(.'i\ )

N
T
0- R Tt T ;mrmmmmmmn f
05 1 1.5 2 25 3 3.5 4 4.5 5
Time (sec.)

-4.221009309 5.414137195 -8.716954976 -15.18369747 -25.66236047 -19.48525747
-12.44042804 6.014647653 15.19227654 22.99915725 15.80803906 8.402713033
-3.796778634 -6.75586593 -8.384741127 -4.251615525 -1.911456289 1.399348939
1.353687046 0.892365309 -0.204605759 -0.17816047
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o° E#E (Hylachinensis) : 50 &% &

MFCC
Time Domain Frequency
: . 500 . :
400
S S 300
2 =2
2 2
g g 200
100 ‘ M
L 1 1 O 1 1
0 0.2 0.4 0.6 0.8 0 0.5 1 1.5 2
Time (s) Freguency (Hz) %10

Time (sec.)

-2.465898761 -18.69451519 -25.14894211 10.07265059 -12.61296123 8.001235341
1.896286099 4.977979299 -2.723430043 25.06254266 8.257157624 -3.059226431
-10.92036386 -9.713542047 -1.647519958 4.426165041 5.144596012 -1.333161699
0.057079078 -0.72035283 0.366829411 -0.018066149
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o | & 3+ (Microhyla fissipes) :50 £ &

MFCC
Time Domain Frequency
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L L
= =
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-6.91359231 -16.97388826 -16.90570806 2.81389521 12.45267852 8.067597182
-4.766508777 7.108308334 4.737427635 -11.61112565 -4.856584593 2.442743067
0.399827315 6.629060175 2.145211951 -2.303365393 0.260007456 -1.545830592
-0.771881474 1.99864972 0.307142559 -0.284297699
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e i A K+ (Buergeriajaponica) : 50 5 &

MFCC
Time Domain Frequency
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Time (sec.)

-5.973674903 -6.124247923 -24.19640409 -7.816082814 0.254624735 25.35260615
7.647936376 -7.520136767 -20.60439692 -0.717302636 2.230347694 11.61380186
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e %3+ (Fejervarya limnocharis) : 50 K3 &

MFCC
Time Domain Frequency
1 - ‘ - 150 - -
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o o 100
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= 2
a O 3
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8 8 50
-05
-1 : : : 0 A : : :
0 0.1 0.2 0.3 0.4 0 05 1 15 2
Time (s) Frequency (Hz) %10
%10 Spectrogram
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1.115686895 -0.778394406 -25.79406026 -18.36546103 -11.80184397 9.265580078
2.713353088 3.473196132 -8.231828977 5.394468074 7.561076109 17.1894985
6.356060688 3.837345923 -8.662508226 -5.488160678 -3.739626371 2.374806742
1.019150656 0.711997047 -0.457370222 -0.12304015
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o ¥ ¥ i+ (Rhacophorus prasinatus) : 50 £ ¢

MFCC

Time Domain Frequency

Amplitude
]
Amplitude
[#3]
o]
]

0 0.5 1 1.5 2 0 0.5 1 1.5 2
Time (s) Frequency (Hz) %10

‘ Spectrogram

05 45 2 25 3 35
Time (sec.)

-2.404965711 13.90983374 4.999899841 7.663499594 -5.036256817 -4.480876791
-14.6000155 -12.57786719 -18.27398071 -14.30358591 -15.95613967 -12.21905906
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e i) r i+ (Kaloulapulchra) :50 £ 4 &

MFCC
Time Domain Frequency
. . 600 . .
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o o
2 =2
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e 7. 4 i+ (Hoplobatrachus rugulosus) : 50 £ &

MFCC
Time Domain Frequency
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e &% i+ (Ranaokinavana) :50 f§ &

MFCC
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55



o 7 4 X # i+ (Ranaguentheri) :50 3§ &

MFCC
Time Domain Frequency
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o5 % 3+ (Kurixalus idiootocus) : 50 £

MFCC
Time Domain Frequency
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0.420366945 1.119583746 -0.245146738 -0.109635398
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ol

o % = (Caprimulgus affinis) : 11 £ 5 &

MFCC
Time Domain Frequency
0.4 - ‘ - 100 - -
0.2 80
S 5 60
=2 =2
g’ g
g g 40
0.2 20
-0.4 : ‘ : 0 : : :
0 0.2 0.4 0.6 0.8 0 0.5 1 15 2

Frequency (Hz)

Spectrogram

0.1 02 03 04 05 0.6 0.7
Time (sec.)

-1.091574577 -11.26135858 -21.97107202 6.976500715 14.53739102 17.33372281
-2.90193705 1.686756877 -10.31350909 2.026303975 -4.277794055 4.481682384
-1.765933345 6.849289517 1.095439527 3.135034918 -1.762051034 -1.283382872
-2.980154854 0.812255745 1.231020532 0.217033651
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S A4

o *§ & 28 (Otus spilocephalus) : 40 4 &

MFCC
Time Domain Frequency
0.4 - - - - 1000 ‘ -
0.2 800
5 S 600
2 2
g g
Z = 400
0.2 200
-0.4 : : : : 0* ‘ : ‘ :
05 1 1.5 2 25 0 0.5 1 1.5 2
Time (s) Frequency (Hz) X 10'1
X 10‘1 Spectrogram
2.
15
N
T |
0.5 SIS
? - e 1 —
0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 22
Time (sec.)

-3.273898063 8.106094063 -1.586570843 -1.50040659 -10.13973222 -7.756446716
-11.84675173 -3.660922374 1.131254164 12.63866846 14.10637482 15.437291
7.797032439 3.858664788 -2.751459234 -4.298468649 -6.461813733 -3.810471214
-1.459777597 0.931017284 1.05945812 0.438141759
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o 2 =+ ¥ (Gorsachius melanolophus) : 10 &5 &

MFCC
Time Domain Frequency
0.4 - ‘ - 600 - -
500
0.2
o o 400
= =
=2 =2
= 0 = 300
£ £
< < 200
-0.2
100
-0.4 : ‘ : 0 : : : :
0 0.2 0.4 0.6 0.8 0 0.5 1 15 2

Frequency (Hz) %10

Spectrogram

01 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Time (sec.)

-0.2040373  12.38433147 6.487839245 12.08839754 9.861413894 11.54244644
3.700427516 4.412400999 2.680409729 7.134429128 1.434456052 -0.224501125
-4.36867786 -1.15936157 -1.256774161 -0.623003225 -2.947762259 -2.153221422
-1.644309123 -0.317547293 -0.195745085 -0.112670404
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> A4

of5 PP L B JE (Tannasozanensis) :4 B4 &
MFCC
Time Domain Frequency
1 ' ' 1200 '
1000
0.5
o o 800
= =
= =
2 9 £ 600
£ £
< < 400
-0.5
200
-1 : : 0 —— :
0 2 4 6 0 0.5 1 1.5 2
Time (s) Frequency (Hz) %10
%10 Spectrogram
1.5 I','l [ il ||I'I [ i i :”': it J |
N I-,'- ji | ‘A B (R ._ ] ml_ | N ) I‘
s B bl kel Bl B BT O T Wit 5. )
T ke , %
' 4 Rl ' 4 I ¥ g yili l
05 sl ﬁ ) Ly i
. R | i Imllﬂ\nllll‘-IIH"I““FIIIIII ’ i ) I i
o AR TR T | “ ] Pl [ [
0.5 1 1.5 2 2.5 3 3.5 4 45 5 55

Time (sec.)

-16.62981538 -19.69772107 8.830859907
0.408717633 1.453796118 -18.8807083
-11.44587699 -10.78801695 2.699442975
-0.281821521 0.909207651 -0.376295318

-1.524068174 5.289792972 8.858283284
-7.428344519 21.64100838 10.21276457
6.085595842 -1.505829649 -1.243184026
-0.343125827
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o % #) j< & ( Cryptotympana takasagona) : 42 4 &

MFCC
Time Domain Frequency
0.4 . . . 60 . .
50
o o 40
o o
2 2
5 5 30
£ £
< < 20
10
0.4 - - - - 0
0.2 04 0.6 0.8 1 0 0.5 1 1.5 2
Time (s) Frequency (Hz) %10
%10 Spectrogram
2
1.5

0 ju.mi.irla"mluni.hmluu-m F ] A e A AR A e ol I|-||m- i Pkl b A o
0.1 0.2 03 0.4 0.5 086 07 0.8 0.9
Time (sec.)

-13.55611387 -12.49521482 14.86161846 3.383325728 2.055333378 -0.123991806
-8.333486321 5.083271195 0.198013114 6.291732308 -1.561743818 -3.34847695
2.788424033 -0.92597309 0.208745337 -0.420742397 -1.362780631 0.344043645
-0.335723813 0.003625103 0.172811429 0.00761943
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o m 2 ik#x (Gryllus bimaculatus) : 29 £ &

MFCC

Time Domain Frequency
600 ' '

500
400

300

Amplitude
Amplitude

200

100

L 1 0 e 1 ‘L. R . JU—
0 0.1 0.2 0.3 0.4 0 0.5 1 1.5 2
Frequency (Hz) %10

Spectrogram

Time (sec.)

-9.451684963 -11.36523567 -9.917401987 14.5311845 6.115196496 3.428931378
-14.09014209 0.806779139 12.63823486 21.39395316 -14.7821105 -7.036728104
10.5587692 12.67889374 -3.974494204 -1.615801628 0.407507267 -0.073597962
3.140128445 1.373031554 -0.603119443 -0.235180206
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[ frog @99nightmare (134.208.3.60)

(o] o =]

Ex #= &= 8]E RER
EEAzE BEsgs O | O #6es D=es | [ & B8 288 | 4 Ease >
frog_id name name_binomial_first  name_binomial_last elevation_low elevation_hi airte
1 EE Microhyla fissipes 0 G942 i
2 TEEE Hyla chinensis 3 945
> 3 BEEviEE Microhyla butleri 50 416
4 AEEE Buergeria japonica 1255
5 Rana catesbeiana 7 599 E
6 SRFE Limnanectes kuhlii 7 1000
7 EAEEIEE Micryletta inarnata 27 450
8 24FE Rana taipehensis 312
9 &dbigie Rhacophorus taipeianus 7 942 L_
10 EEEE Polypedates megacephalus 1340
11 FEfE Kurixalus eiffingeri 25 2320
12 AEEETE Rana |latauchii 5 1350
13 EHOE Kaloula pulchra 50 34
14 EEE Hoplobatrachus rugulosa 3 483
15 28E Rana plancyi 5 1053
16 EHTE Rana longicrus 11 1162
17 BxEE Kurixalus idiootocus 4 1187
18 EE Fejervarya cancrivora 4 12
19 SEETE Rana guentheri 921 il
< [ r
o4 > r ok = a ¢ o "I X P
ELECT * FROM “frog” LIMIT O, 1000 EISETHF(HBERELR

Bl te ERPFUETHEEESIHITHFET LE
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8 i WP BAT

8.1 A%
i M % EEX
12:30~13:00 3R 3
13:00~13:20 AT AR &SRS | e
13:20~13:30 AEET R et 2 A%
=SV 1% ,}gxq%fbpa

AN1A- F i ¥ ZE ":}; z
13:30~14:00 Py
14:00~14:10 3= S - Rt

ELIEN 22— N

:10~14: , e s _ a4
14:10~14:30 o ﬁ&ﬁéi'@%?i:ﬁ‘lbw r-/%?ﬁﬁéif‘ Tﬁnﬁr

_ an 2011 B REH AL CARTH B2 R E I 5o ok
14:30~15:00 T Z=

01l #rFReEsi A8 AAFTHEFHEFTREN]

015" S
15:00~15:40 T B oxig
15:40~16:00 Fé FaRon
16:00~16:10 ¥ LR AL ¥z
16:10~16:20 b AT BY A P S

2011 # £ 1 £81 %

:20~17: ! » 54
10:20-17:00 R BRI 2 T R L
17:00~17:30 T 7 5 B PRk SLEP AT T RE
17:30~18:00 5 it
18:00~19:00 * g p I
19:00~20:30 | BB -F B % ) EEY

27 0827 T E Rl A T 21 R 1 (F9 fe i
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L . ° ° . ° ° ° ° ° . °
4 I?Z]JF{H)% ° ° ° ° ° ° ° ° .
2 P in . . o
TR
REFED RGEFFFERPFLETHEGR-FE KR ~BR IR P)
\ 7 (m) 7 2(C) Kk (C) B (%) N
MIN MAX MIN MAX MIN MAX MIN MAX

o] g 0 942 12.9 34.6 5 33.9 10 100 371872

v A 5 945 13.7 32.1 10 35 10 100 371 10°%

TR A 50 416 15 31.2 5 33.9 10 100 5377

P~ AHE 0 1255 7 34 7.5 38.4 10 100 273107

e 7 599 16.5 32 16 31 52 90 573197

+ N ARt 7 1000 7.9 325 115 315 45 100 173127

oAt A E 4 312 15 32.5 17 31.9 50 100 473187

e A 7 942 21 34.4 23 30 55 95 107 2 & 372

gL EA 27 450 4 30.6 7.5 30.7 20 100 5713177

9 4F Ahid 9 1340 115 335 10 33.2 10 100 5% 10 *

YA AHE 25 2320 8 30.7 9.5 29 38 100 FRRE 303290 5 AME90 TR & 3

J}i‘?a’ﬂﬂf = 5 1350 4 32.5 7.5 33.9 20 100 19731127

Fo £ 50 54 20.3 31.8 19 32.1 66 95 573197

AR 3 483 16 34.4 16.5 33.1 28.4 100 473187

£ S 5 1053 13 34.4 18 33 58 100 41 31817

£ Hr d 11 1162 7.9 324 7.5 33.1 45 100 107 Zrp& 27

% % Ehii 4 1187 8.1 32.5 10 31.6 52 100 273197

RS 4 12 18 33 17 34.3 55 100 37197

TS A 3 921 12.1 34.1 10 33.9 10 100 5413817

HAL S A 103 2385 4.5 304 5 28.8 42 100 4235?9793 12"

N g 13 2328 4 32.3 10 32.3 18.1 100 1312

LA E 5 320 23.1 30.1 23.1 31.8 49 89 5713110 *

22 R X 7 2450 4 325 7.5 315 25 100 273107

2 it A 3 1144 13.6 34.6 8 35 20 100 273197

250 < 9 1139 15 33 10 32.3 48 100 573197

Rt 9 1204 11.4 32.1 12 32 20 100 37 318"

FHEERE 46 950 7.9 32.1 11.6 31 45 95 9" ZHp& 47
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5 2575 7.9 32.5 7.5 31.5 20 100 91 IHpE 2
20 1139 12.6 33 14 32.3 10 100 5731817

9 483 18.1 32.6 19.4 33.1 54 95 31 107

301 733 12 26.1 13 22 71 100 47387
641 1144 16 25 19 24.5 51 91 53 10

0 1126 13 38.5 7.5 33.2 10 100 37 110°*
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B X ZEAN

3872

LPC-10 files

Macintosh HCOM files

Amiga MAUD files

AMR-WB & AMR-NB

MP3

MP4, AAC, AC3, WAVPACK, AMR-NB files
AVI WMV, Ogg Theora, MPEG video files
Ogg Vorbis files

FLAC files

IRCAM SoundFile files

NIST SPHERE files

Turtle beach SampleVision files

Sounder & Soundtool (DOSY) files

Raw files in various binary formats o
Raw textual data s
Amiga Ssvx files .
Apple/SGIAIFF files @
SUN .au files °
PCM, u-law, A-law .
G7xx ADPCM files (read only) .
mutant DEC .au files o
NeXT .snd files ®
AVR files .
CDDA (Compact Disc Digital Audio format) e
CVS and VMS files (continuous variable s
slope) -
Dialogic/ OKIADPCM files (.VOX) °
Microsoft WAV files s

PCM, u-law, A-law

MSADPCM, IMA ADPCM

GSM

RIFX (big endian)

WavPack files

Psion (palmtop) A-law WVE files and Record

voice notes

Maxis XA Audio files

EA ADPCM (read support only, for now)
HTK files

Grandstream ring-tone files

GSM files

Yamaha TX-16W sampler files
SoundBlaster . VOC files
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o Nk s ih ok B (Wavelet threshold function)ff 25
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R-S% 47 'fﬁ ;ﬁ'h‘f (Rabiner & Sambur method)
o F L6 At & (Energy ) wh 43 #1488 K & (Zero-
crossing rate)wh 4z » & F| 7 A A ECUSE b % 25 A
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5 80 3 B (MFCC)
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MFCC (Mel-Cepstrum Coefficients)
o TEM P HEETIENHAFEIELRIUIEL 0 BEES
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BAT Sy 3 RATIE B R
o $33M8 > ATH AT

sz 48 =a 2= mE
[CAASE [DEsaE O eEas () Sees O EEes O GE (80 SEe 4. @amz )
frog_id name name_binomial_first  name_binomial_last elevation_low elevation_hi airte ~
1hEE Microhyla fissipes [ 942
2 =EER Hyla chinensis 5 945
» 3 BEARE Microhyla butleri 50 416
4 BIRE Buergeria japonica 0 1255 |
Rana catesbeiana 7 599 |2
Limnonectes kuhlii 7 1000
v Micryletta inomata 27 450 |
8 237 Rana taipehensis 4 312 |
9 LR Rhacophorus taipeianus 7 942 L3
10 EMEE lyped hak 9 1340
11 XERE Kurixalus eiffingeri 25 2320
12 NEREFTE Rana latouchii 5 1350
13 EROE Kaloula pulchra 50 54
14 €58 Hoplobatrachus rugulosa 3 483
15 2aE Rana plancyi 5 1053
16 RETE Rana longicrus 1 1162
17 EXgE Kurixalus idiootocus 4 1187
18 B8 Fejervarya cancrivora 4 12
19 RASTF Rana guentheri 3 921 =
il = '
M4 - () el A
ELECT * FROM frog’ LIMIT 0, 1000 MINESGBBANIR 5

BATIES) AR A M

-5

Decision Tree
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REEEEREHERK O
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(B FRETPHRA L) —verson 10

(

P

ERER RN

L 23 | ExXE® | #mas | E= |

inERf Hynobius arisanensis REILNLRE SHEREEMELERELLR  S—TNEE=T 8. %51 RF1E2008)
Itis an endemic and protected species in Taiwan * their ...

WinERt Hynobius formosanus &ELNE AP RIUNEP L SR TE=TARE - 1512 (RETE(2008)
Itis an endemic and protected species in Taiwan * distri... =

JITES5 S Hynobius fuca BELns AEHTIILEAE LR S —T=2—TLtEARE- f$E1E (RETE(2008)
Itis an endemic and protected species in Taiwan * distri...

&R Hynobius glacialis RIS RRRAWR ARG,  SR=TE=THEEAR.. 51 RF1E(2008)
Itis an endemic and protected species in Taiwan * andf..

WisR Hynobius sonani BEELNE  SHERPRUGEPILE  SERFELR  EITTRE..  Ha1E RF1E2008)
Itis an endemic and protected species in Taiwan * distri...

FREER] Rana latouchii UEFF R EINHREEF - PESILE
Rana latouchii is a common species widely distributedi...

FREER] Hoplobatrachus rugulosus ~ FERERE SR EIE - PEMER - REIFH
Rana rugulosa is distributed in farmlands and plains.

FEER] Rana plancyi At BEZAWH PERAR « IEREE - FRE1E(2008)

FREER] Rana taipehensis ‘it EHATIEILARR AEHEEIL R R FHAVENE - FRE1E(2008)
Rana taipehensis is a protected species with a patchy di...

FReER] Limnonectes kuhlii TR BRI IRFRAESF—TARUTAILE
Rana kuhliiis a common species occurred in lowlands.

FREER] Rana catesbeiana o SRR » BRSO ML EBBRIFKD ShKAE
Rana catesbiana is an introduced species living in plain...

FREERE Rana longicrus REIFREE ERATRPILEAILR - SBFEEHL P -

Rana longicrusis distributed in norther and central Tai..

83

.




B#hib_ERFR @ -

R : B
FRERERELRE e
(o BEE. - saw DR, - fp BUR. - gaw WL

o

~

-

H#h{k LRFSRN | =
EEE A
seEnmssnns : ClUsesUiDskop Bt B RF RS e EEs [aE., | | R |
Wik RE. v g B v By 7H v tSEH FIRIE.. &

| FRERNIE ‘
- S/

84



-

Bl SRS T TR

LfEER A

miEsnEeaey | ClUesUiDskop B BRI RS TN EFE (#5F.. )
s HRE. v g AP > Bp7H v fEam FRIE. -

| EmERIIE &N || £RHH | TEEE
2 R | o
1#5: 93.3333 %
TERME
185 6.6667 %
Rana plancyi
£84
FREE(2008)
— g =

85



" BRAT IR B HRRR

AR

86




FHEP R FREE RASHOPH TR e F R F oY AR RE
EEY Z2FEHRBFELORL FREIEE ARFEE P B RS 2 il

Witz 23 -a»;lfle

=4 ?'L;J%{ir"f :

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

Rolf Bardeli, “Similarity Search in Animal Sound Databases,” IEEE
TRANSACTIONS ON MULTIMEDIA, VOL. 11, NO. 1, Jan. 2009.
Chang-Hsing Lee, Chin-Chuan Han and Ching-Chien Chuang, “Automatic
Classification of Bird Species From Their Sound Using Two-Dimensional
Cepstral Coefficients,” IEEE Transactions on Audio, Speech, and Language
Processing, vol.16, no.8, pp.1541-1550, Nov. 2008.

Huang, C.-J., Yang, Y.-J., Yang, D.X., Chen, Y.J. & Wei, H.-Y. Realization of
an Intelligent Frog Call Identification Agent, Lecture Notes in Computer
Science. 4953 93-102 (EI) NSC 96-2628-E-026-001-MY3, 2008

Huang, C.-J.,Yang, Y.J., Yang, D.X. and Chen, Y.J. Frog Classification Using
Machine Learning Techniques, Expert Systems with Applications. 36 (2)
3737-3743 (SCI, El) IF:2.596 (NSC 95-2221-E-026-001), 2009

Huang, C.-J., Yang, Y.J., Yang, D.X. and Chen, Y.J. Applications of Data
Mining Techniques to Automatic Frog Identification, Applied Artificial
Intelligence. 23 (7) 553-569 (SCIE) IF:0.795 (NSC 96-2628-E-026-001-MY3
and 96-FM-02.1-P-19(2)) , 2009

Huang, C.-J., Liao, J.J., Hsu, P.A., Yang Y.J,, Yang, D.X., and Chen, Y.J,,
Developing the Identification System for Anuran Vocalizations, International
Journal of Innovative Computing, Information and Control. 6(10) 4421-4433
(SCI, EI) 1F:2.791 (NSC 96-2628-E-026-001-MY3 and NSC
98-2220-E-259-003), 2010

C. K. Catchpole and P. J. B. Slater, Bird Song: Biological Themes and
Variations. Cambridge, U.K.: Cambridge Univ. Press, 1995.

S. E. Anderson, A. S. Dave, and D. Margoliash, “Template-based au-tomatic
recognition of birdsong syllables from continuous recordings,” J. Acoust. Soc.
Amer., vol. 100, no. 2, pp. 1209-1219, Aug. 1996.

J. Kogan and D. Margoliash, “Automated recognition of bird song elements
from continuous recordings using dynamic time warping and hidden Markov
models: A comparative study,” J. Acoust. Soc. Amer.,vol. 103, no. 4, pp.
2187-2196, Apr. 1998.

[10]A.L. Mcllraith and H. C. Card, “Birdsong recognition with DSP and neural

networks,” in Proc. IEEE Conf. Commun., Power, Comput., vol. 2, pp.
409-414, 1995.
87



[11]A.L. Mcllraith and H. C. Card, “A comparison of backpropagation and
statistical classifiers for bird identification,” in Proc. IEEE Int. Conf.Neural
Netw., vol. 1, pp. 100-104, 1997.

[12] A.L. Mcllraith and H. C. Card, “Birdsong recognition using backprop-agation
and multivariate statistics,” IEEE Trans. Signal Process., vol.45, no. 11, pp.
2740-2748, Nov. 1997.

[13]A.L. Mcllraith and H. C. Card, “Bird song identification using artificialneural
networks and statistical analysis,” in Proc. Can. Conf. Elect.Comput. Eng., vol.
1, pp. 63-66, 1997.

[14] Tyagi H, Hegde RM, Murthy RHA, Prabhakar A. Automatic identification of
birdcalls using spectral ensemble average voiceprints. In: Proceedings of the
13th European signal processing conference, Florence, Italy; p. 1-5, 2006.

[15]Erika Vilches, Ivan A. Escobar, Edgar E. Vallejo, Charles E. Taylor. Data
Mining Applied to Acoustic Bird Species Recognition. In Proceedings of
ICPR (3)', pp.400~403, 2006.

[16] A. Hirma and P. Somervuo, “Classification of the harmonic structure in bird
vocalization,” in Proc. IEEE Int. Conf. Acoust., Speech, Signal Process., vol. 5,
pp. 701-704, 2004.

[17]P. Somervuo and A. Héarma, “Bird song recognition based on syllable pair
histograms,” in  Proc. IEEE Int. Conf. Acoust., Speech, Signal
Process., vol. 5, pp. 825-828, 2004.

[18] P. Somervuo, A. Harma, and S. Fagerlund, “Parametric representations of bird
sounds for automatic species recognition,” IEEE Trans. Audio,Speech,
Language Process., vol. 14, no. 6, pp. 2252-2263, Nov. 2006.

[19]D. Mitrovic and M. Zeppelzauer, “Discrimination and retrieval of animal
sounds,” In Proceedings of the IEEE Multimedia Modelling Conference
(accepted), 2006.

[20] Guodong Guo and Stan Z. Li, “ Content-Based Audio Classification and
Retrieval by Support Vector Machines” IEEE TRANSACTIONS ON NEURAL
NETWORKS, VOL. 14, NO. 1, January 2003

[21]D.A. Reynolds and R. C. Rose, “Robust Text-Independent Speaker
Identification Using Gaussian Mixture Models,” IEEE Trans. Speech and
Audio Processing, vol. 3, no. 1, pp. 72-83. January. 1995.

[22] Samuel C. Lee, Edward T. Lee “Fuzzy Neural Networks” Mathematical
Biosciences, Volume 23, Issues 1-2, Pages 151-177, Feb. 1975.

[23]L.F.Lamel and L.R. Rabiner, “An Improved Endpoint Detector for Isolated
Word Recognition,” IEEE Trans on ASSP, Vol.29, No.4, pp 777-785, Aug.
1981.

88



[24] A. Hussain, S.A. Samad and L.B. Fah, “Endpoint Detection of Speech Signal
using Neural Network,” IEEE Trans on ASSP, pp 271-274. 2000.

[25]V.G. Kaburlasos, I.N. Athanasiadis and P.A. Mitkas, Fuzzy lattice reasoning
(FLR) classifier and its application for ambient ozone estimation, International
Journal of Approximate Reasoning 45, pp. 152-188. 2005.

[26]H. Ishibuchi, T. Nakashima, T. Murata, Performance evaluation of fuzzy
classifier systems for multidimensional pattern classification problems, IEEE
Transactions on Systems, Man and Cybernetics — Part B29 (5) 601-618. 1999.

[27]J.-S.R. Jang, C.-T. Sun, Neuro-fuzzy modeling and control, Proceedings of the
IEEE 83 (3) 378-406. 1995.

[28] V.G. Kaburlasos, A. Kehagias, Novel fuzzy inference system (FIS) analysis
and design based on lattice theory, Part I: Working principles, International
Journal of General Systems 35 (1) 45-67. 2006.

[29]J.C. Platt “Sequential Minimal Optimization:A Fast Algorithm for Training
Support Vector Machines” Microsoft Research. 1998.

[30]L. Zanni, Thomas Serafin, Gaetano Zanghirat, “Parallel Software for Training
Large Scale Support Vector Machines on Multiprocessor System” Journal of
Machine Learning Research 7, 1467-1492. 2007.

[31]C.C. Chang, C.J Li “LIBSVM: A Library for Support Vector Machines”
Journal ACM Transactions on Intelligent Systems and Technology (TIST)
Volume 2 Issue 3. April 2011.

89



