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Abstract

Artificial intelligence can accelerate the achievement of the United Nations
Sustainable Development Goals (SDGs), such as: SDG 15's Life on land uses species
identification and the widespread use of the AloT(Artificial Intelligence of Things)
to track the migration of terrestrial animals, population levels and other activities, and
then Enhance sustainable terrestrial ecosystems.

According to reports, Taiwan's birds account for one-twentieth of the world's bird
species, so many bird watchers come here. Therefore, this research applies the rapidly
developing artificial intelligence to sound recognition technology. The characteristic
data of the sample is used to build a module with the convolutional neural network in
Al deep learning, and the module is installed in the APP to meet the needs of many
bird watching enthusiasts. In order to explore the service needs of Taiwan's endemic
bird sound recognition system, we took young people with experience in using APP
applications as the test objects, cited the service experience engineering method as the
theoretical basis, and discussed the hidden meaning in user behavior through
interviews and observations. , summed up the service requirements of Taiwan's
endemic bird sound recognition system.

Interviews were conducted according to the five aspects of the service experience
engineering method, and the interview data were compiled into five models to analyze
the potential problems and needs of using the sound recognition system for endemic
species of birds in Taiwan. Based on the results of the research interviews, the needs
of users were identified:

(1) The current recognition rate is 77%, and the accuracy of prediction needs to

be improved.
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(2) The system design needs to strengthen the art part and the richness of
information feedback.
(3) Improve the factors that the sound is easily disturbed.
The above three items can be used as the main basis for future follow-up services.

Keywords: Bird sound recognition, Deep learning, Service experience engineering
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TR S SRR B MR GRS R R X R iR
OEARY X AP E T
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PR EHA L BRATER G LA IR AL el RS ek Y
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ETIR
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FHAR A B0 N A E o A B T T
(Flow Model) ~ < i* $-3](Cultural Model) ~ & 7| i=7] (Sequence Model) ~

1 E #57) (Artifact Model) ~ § %% -7 (Physical Model)(+& % i4,2010) °
2.6/ &

AL AR AT e g i R R E R

FH G B PR 2 T FEREY P B A SRR
oo S A ks e R PRAMEER 1 4272 0 InnoNet [ &2 > #734 d)
R BRI E R T R o % 32 A L 2R NERE
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Feng Ko RESE LR hT A K3 3 & 03 (Flow Model)
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~ it #-3](Cultural Model) ~ % 71 #-%|(Sequence Model) ~ 1 £ #-73)]
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- »

v + Fx & (precision) » w & ¥ (recall)®2 Fl B £ » 1 24035 03] e

Y

£ 0 10T EACATER AR K B 0 4] 3-4 47

Confusion matrix

Arborophila crudigularis
0.8

Tarsiger johnstoniae

Pyrrhula owstoni

Heterophasia auricularis

ro.6

Locustella alishanensis

Ture

Taiwan bamboo partridge
Myophonus insularis

0.4

Urocissa caerulea

Lophura swinhoii

0.2
Syrmaticus mikado

0.0

Predicted

Bl 3-4 8%
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(precision) ~ Z. = F (recall) % F1-source °
()™ & & (recall) :

w2 2 5 % TP/(TP+EN)
(2)#% £ = (precision) :

FFx % 1@ 258 L TP/(TP+FP) »
B)Fl-k £ :

F1-& & &_ precision ;fv ' recall | £123 4oL 54 (harmonic mean ) -
T FEE S R At R R RO A R o 2 55 e
N3 3-1 T
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— 2
Bkt (B2 xprecision) + recall

;8 3-1FI1-B &
(4) & Fi
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" A gEd python #r A 2 chitg FAACH] 3-5 1 0¥ U

oSy 5 88.49% 0 w KX 5 89.94% 5 F1 R E_89.21 » & fx

89.38% - %

F1-source -

3-3 AR L I K BTERS

A1]1_prediction 89.38 %

WD = Mo W= O

]

e RS 8

Lophura swinhoii prediction= 98.04 %, recall
Urocizza caerulea prediction= 93,91 %, recall
Heterophaszia auricularis prediction= 97.1 %,
Locustella alishanenszis prediction= 92.31 %,
Arborophila crudigularis prediction= 90.74 %,
Taiwan bamboo partridze prediction= 51.61 %,
Wiophomiz insulariz prediction= 100.0 %, recall
Fyrrhula owstoni prediction= 97.4 %, recall
Tarziger johnsztoniae prediction= 92,86 %, recall
Syrmaticus mikado prediction= TO.89 %, recall

prediction= 88.49 recall= 88,94 Fl= 89.:21

Bl 3-5 HFES -~ 2w F ~Fl g%

% 3-3 B rra e e

i

9615 %,
23,72 %,
recall
recall
recall
recall

I

T 5 3

| T

f1 97.0%
f1 88, 52
89,33 %,
80,71 %,
80, 33 %,
100.0 %,

f1 93.08
f1 88,89
f1 86,22
f1 68,08

T.78 % fl B7.5

497.4 %,
90. 7 %,

f1 97.4
f1 91.77

98.25 %, f1 BZ.36

LY - E precision | recall Fl
e T Arborophila crudigularis 90.74% | 80.33% | 85.22
R Heterophasia auricularis 97.1% | 89.33% | 93.5
: A EA Locustella alishanensis 92.31% | 85.71% | 88.89
TiRg Lophura swinhoii 98.04% | 96.15% | 97.09
S D Myophonus insularis 100% | 77.78% | 87.5
o Pyrrhula owstoni 97.4% | 97.4% | 974
2 E R A Syrmaticus mikado 70.89% | 98.25% | 82.36
AT Taiwan bamboo partridge | 51.61% | 100% | 68.8
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T ARTH Urocissa caerulea 93.91% | 83.72% | 88.52
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mpd = AudioSegment. from filef
*foontent/drive/My Drive/2020MAL voice/ Wi/ B/ EEEH/ 1’
.format (each), “mp3”) # MBInplIEE
# # mpl(17+1000+500:]. exportifilename[0], format="mp3") #
size = G000 # HIEIMIZEILE  10s=10000

chunkz = make chunks(mp3, =ize) % EEENE S 16—

for i, chunk in enumerate (chunks):

chunk name = “{}{}.wav".format (each. split(”. ") [0],1)
print (chunk_name)

chunk. export {
" foontent/drive/My  Drive/2020MAT voice/B3 {F/ {17

Lformat (chunl name),  format="wav")

H BB ARG

file_name = wos=.path. joinf(data dir, str{row. ID}+ . way )
print (file_name)
LEY.
X, =zample_rate = libroza.loadifile_name, res_type= kaiser_fast’)
mfococz = np.meanflibresa. feature.mfeoc(=N, =sr=sample_rate, n_mfco=40).T, axiz = 0}

except Exception asz e
print (“Error encountered while parszing file: “, el
return None, None

feature = mfccs

data id = row ID

return feature

T
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import numpy as np
¥ = np.array(df.feature.tolizt(}). astype(np. float32)

v = np.arrayldf.Class=, tolist(}))

¥

mfcc_mean = np.mean(¥, axis=0)

mfcc_std = np.ostd(d, axis=0)

X = [ - mfcc_mean)  (mfcc_std + 1le-14) for X in X]
¥ = np.array(¥).astype(np. float3z)

X

CNN #ic e :

def categorical classifier():

model = Sequential(}

model. add (Conv1D (100, 10, input_shape=(40, 1), activation = "relw’ ,padding="=zame’) )
model. add (Conv1D (120, 10, input_shape= (40, 1) , activation = ’relu’,padding="same’) )
model. add (MaxPooling1D(pool_size =2, padding="=zame’))

model. add (Conv1D (160, 10, input_shape= (40, 13, activation = ’relu’,padding="same’ ) )
model. add (Corv1D (320, 10, activation = "reluw ,padding="same’) )

model. add (Dropout (0. 1))

model. add (MaxPooling 1D ipool_size =2, padding="=same’})

model. add (Dropout (0. 3) )

model. add (Corv1D (200, 10, actiwvation = "relu ,padding="szame’)
model. add (Com 1D {100, 10, actiwation = "relu ,padding="=ame’) )
model. add (MaxPoolinglD(pool_size =2, padding="same’})

model. add (Drepout (0. 23 )

model. add (GlobaldveragePooling 1D}
model. add (Drepout (0. 51 )
model. add (Flatten(})

model. add (Dense (units=400, activation = " relu’})
nodel. add (Denze (units=200, activation = "relw )}
nodel. add (Dense (units=100, activation = "relu’})
model. add (Dense (mits=10, activation = " Softmax’ )}

model. compile (loss=" categorical_crossentropy . metrics=[" accuracy’ ]. optimizer="adam’)
return model
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