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ABSTRACT

In present day there are illegal deforest and illegal hunting. We foresee a lot of
problems such as flash flood, global warming or wildlife extinction etc. This project has
the duty monitoring and protects incident abovementioned. We use raspberry Pi which
have similar small computer by bring sound module to analyzer. In the analyzer,we will

use neural network in training sound. Then send the information to the park ranger.
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2.1 Raspberry Pi
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Python Shell

=il File Edit Shell eru'g’ gp;cions Windows . Help

Python 3.2.23 (default, Jul 6 2012, 13:39:51)
[GCC 4.6.2] on linux2
Type "copyright", "credits" or “licensel )" for more information.
55> 3 +.2
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2.2 Python

Python Aefamwilliluniadeulusunsuniwiuds Ssgnitauntuinlagligedardy
wnannasy NaNABAINITASUNIYY Python I@RsuLsEUU Unix, Linux , Windows NT,
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14.ﬁm@aaﬁum§wﬁmﬁ’uLﬁwﬁ%ﬂ Tusiaa wsa recular, expression, xml, GUI wagBuy
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17 ffsrFuatiuayugudoya 1y MySQL, Sybase, Oracle , Informix, ODBC uazdus
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20.51laus1Sdnsuastuenans PDF lnglidas@nfe Acrobat Writer

21 Slaus13dmiuadne Shockwaves Elash (SWE) Ingliidashngs Macromedia Flash



2.3 Tensorflow

Tensorflow AawisuB$niiadslnuGoosle ilaa¥1iDeep learning models dududn
Uszunnwiiiaves Machine learning models it multi-layer neural networks

Machine Learning vilsanansaihluuuldlunuiifeududesdoninuusiug i
anfumsidenin 33le Fany wieldes Machine Learning ansnsaudtamifuldedis

AUNA18 Tensorflowdsanusathaaaudfianneguuanldlianuusssg
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2.4 Sound Classification
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2.5 Spectrogram
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2.6 \wasuasaiind(Solar Cell)

2.6.1 AUNLNBYBY Solar Cell w38 PV
Solar Cell va PV fitaFsniuluvangetn 1y waduaofing wadedes v3owad
photovoltaic Fswinafiiifitnaind1in Photovoltaic Tnausnesniliu photo wanea uds uas

volt Mues wssdulni WesuAndinuned nszuiunsuanliiiainnsannsEnuTB LY

=

uuingiidmnuanunsalunsdsundsausandundsulnildleanss wuanudailagn

9

AuNULNaILA U A, 1839 uelwaduasanadadelianasia@uun aunsensiu U e.A. 1954 Fal

U

msUssRugaduaseriing wazldgmilldduuasiendsmliiuaiienlueinea e T

a.fl. 1959 daviu asuld
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o a g4 o =

aaLaeing Ao SeUseAwsnvitalnalsnafil wu Faeau (Silicon), wnaldey answwlun

(Gallium Arsenide), Buifaw Waalns (Indium Phosphide), wantdley waaslsa (Cadmium
Telluride) waznaUied dusion lnwwalust (Copper Indium Diselenide) usiu Fadaldsu
wavaniindlasassioziAsubummeihlni uagazgruentulszglwihuinuazauieliin
wselnihidaaewessaduaseniing lethdalwihwssssduaieninddadhiugunsel

1
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2.6.2 YAV UTAALEIRIARNG_

wsnutagiliidu 3 vliandne Ae

¥
Single Crystalline Silicon Solar Cell  Polycrystalline Silicon Solar Cell ~ Amorphous Silicon Solar Cell

g‘dﬁ 2.10 afinvaslaaivad

¢ o a

1. \wasuasefingfivnaindaneu vfinuaniian (Single Crystalline Silicon Solar Cell)
viofiinAuluiie Monocrystalline Siticon Solar Cell wavaiandn
591 (Polycrystalline Silicon Solar Cell) Anwailuunuidaoundiwazuiguin

2. waduaseriindfiinainasuesitadinau (Amorphous Silicon Solar Cell) dnwaiiy
Tduunafies 05 lumsaw (0,0005 i) dwminiuiunn wazdszansawidies 5-10%

3, |waduEsefindMinannansnedatindue wu wnadey andwlud, uaailen aiaalsd
LazaoUas Suien lawalud Wudu Ifeiiandniies (Single Crystalline) uagwan
731 (Polycrystalline) Wwaduasewnsfivhannunaden anfiwlud agliussavsnmasds

20-25%
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2.6.3 laseasrsvaawasusdsaiiing

Tseadiiounniian 1iun sessefiduvesmsfiafah asfednifinengniigauasiiinniige
vulan fie Fareu Tagninnaiaeaduaeiing lasihddnousnngs Lagsiudumaunsviliy
U3as aunseieilidundn MnuniEunsEUINNM NI Tua s Feuuieaiisessefiiu
Tnadleuansioneanasa axduarsiiiiediady (mesﬁﬂwﬁ'\éﬁUSLﬁﬂmau%ﬂﬁﬁiza}aU)
wasloduansidelusou auduansisinhwind (nsehliihdelsadsdiusequan dudu e
T iafinasduindeny asifnsesrefiiuiu lassadweseaduaceniinduiln
#anou enafiguiraduusinsnauviedwanudnda anumun 200-400 luaseu (0.2-0.4 3 i
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2.7 Lithium-ion
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3.1 N15PaNLUUATUTaNALIS (Software)
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5U7 3.5 wihee cmd wansadidusriiuusiugilunisiiiey
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58. Drilling
59. Dog Bark
60. Drilling
61. Drilling
62. Drilling
63. Drilling
64. Chainsaw
65. Drilling
66. Drilling
67. Drilling
68. Drilling
69. Drilling
70. Drilling
71, Chainsaw
. Drilling
73. Drilling
74. Drilling
Hp! Drilling
76. Drilling
#L. Drilling
78. Chainsaw
79. Chainsaw
80. Drilling
Bl. Drilling
82. Drilling
83. Drilling
84. Drilling
85. Drilling
86. Drilling
87. Drilling
88. Drilling
89. Drilling

30



90. Drilling

91. Siren
92, Drilling
93. Drilling
9d4. Drilling
85 Drilling
96. Chainsaw
97. Drilling
98. Siren
93 Drilling
100. Drilling

A157199 4.1 vaass 100 asdlasegluinaley

Han1sNnassnUITdonadouiuidgudntsunilanAIsiudas iy wulndedinane
Huahulvnazidu Drilling wag Chainsaw 114 91 Asslun1TMAaDe 100 AT Fadevas

— & o o a el v A A A ¢ o oAl o
Dnllmg LUV UELILATDIBUANARIY VTDLNUDULADYAUANIBLYULALINU

4.1.2 n9aad 100 ASIMBTIEEIAI8UENTUNIY

AT WABNS

1. Dog Bark

Siren

Children play

Drilling

Children play

Drilling

Drilling

Drilling

Olo|Nlolols|wln

Drilling
Dog Bark
Dog Bark

._,
e

fuy
—_

a4



12. Drilling
13. Drilling
14, Drilling
15. Drilling
16. Drilling
17. Drilling
18. Dog Bark
19. Drilling
20. Drilling
2L Children play
22. Dog Bark
23. Dog Bark
24, Drilling
25, Siren
26. Drilling
21 Car horn
28. Drilling
20" Street music
30. Drilling
21 Drilling
32. Siren
33. Dog Bark
34. Drilling
35. Drilling
36. Drilling
3. Drilling
38. Drilling
39. Siren
40. Drilling
a1, Drilling
42. Drilling
43. Dog Bark

32



a4, Drilling
45, Drilling
a6. Drilling
a7, Drilling
48. Drilling
49, Drilling
50. Drilling
51 Jackhammer
52. Dog Bark
55, Drilling
54. Drilling
55, Engine idling
56. Drilling
57. Drilling
58. Drilling
59, Dog Bark
60. Drilling
61. Drilling
62. Drilling
63. Drilling
64. Dog Bark
65. Drilling
66. Drilling
67. Siren
68. Drilling
59, Drilling
70. Drilling
T1. Dog Bark
fi Drilling
73. Drilling
74. Drilling
158 Drilling

b5



76. Drilling
7T, Drilling
78. Siren
79. Dog Bark
80. Drilling
81. Drilling
82. Drilling
83. Drilling
84, Drilling
85. Drilling
86. Drilling
87. Engine idling
88. Drilling
89. Drilling
90. Drilling
91. Siren
92. Drilling
]3¢ Drilling
94, Drilling
93. Drilling
96. Jackhammer
97. Drilling
g8. Siren
99. Drilling
100. Drilling

A157199 4.2 Aaa 100 ASIAETEEINI8UBNTUNIU

3q

nansnaaeswulLilenaaeuiudsudosaudfiunndeiuides iy wasluiesnide

sunIuTuIziidssuad Drilling Wes 71 A5e lu 100 ATY Fellaudanaingaunnidatiun

= = L%
WIHUMBUNUNITNAABILIN



35

4.2 ANSNNABINTIVIULALY
4.2.1 n1Innany
- Wunsiiuszezangesuidesng suns

4.2.2 IWHUAINW

dB/meter
70 _
60
50
40 =y
30 # NN / . N
20 e ¥ o, i
; 4
5m 10m 15m 20m 25m

gﬂ‘v"i 4.1 ﬂ‘i'}ﬂ\,m%masi-a-mm
4.3 MINATRINTHITaYS
4.3.1 N15NAABY
_ eaesdedyaoduiuide
- 4078 Serial commuinication
- Arduino . WumTaAunIsea

4.3.2 TUADUNISVAADY

Arduino Arduino

JUN 4.2 UHuAMNSIRURD



[ Exarvprntt w12 | Aatana 12 - o ] Eanvpindnt - BO-12] Aatens 1AF - o i
e Cou i ek S o A Mok e 2
—
{Bello i N 3
#includs -:iOE - 3 #in 54
) 4
SoftwareSae:| { SoftwareSers
14 Belug 3 sgtup(
Serial | Serial.bd
{
#C12.begil | C13
| {
1) ]
|
,.JL,-;..(I: o
while (HC |
Serial. flal monl j monit
: — = : I B
while (5¢ SOy, o data data
BC12.urite(Serial.read(}) /! Send that dat i /{ Bend that data to HC-12

d 1 i
31]% 4.3 A15a9UaAY

- sryEalungas

JU# 4.4 s88n1991ngo0gle map



uniis
AATINUALETUNANITNABDY

5.1 d@sunanivaasy

denaaaunuktiug eI siudesiosguafiunnanaiusIuau 100 A9 ililana
] o = o oA ow & ' < e . =
dwsie nanmsnaassluriesieu @esneanetudiulngazilu Drilling wag Chainsaw 89 91
asslunsvnans 100 ASY Fadeewes Drilling tussludiuvesduaniossunnaaionse
o P 5 oA o oA v oo A 1 & a A
willsuldossuamaiduiianiu Waneasdluissniideduunsnagaaentiulsiliiees
Drilling Wigs 71 53 Tu 100 A3 Falianukanaingunnilodsseuiisuiunimaaes

B3N

5.2 3915aiNaN1sNAag

TnsseusemunsainisynsntituilingUssasdiioudanoudvininuauguaiiuly

'
Y

dnludunudiidnasudnlel wieardailagld Raspberry Pi fidvuaianusiusz@nsaimues

9

mhgUszinanasaeneufinnes lunisdudssdeslviiiiisanmsinld Howeuniin
INANTANABUAIARN
Tassnuduiiiivaeginissdesdinnis dludinedusunsulunmsnsadudygaides
Tudmvesmahivewunnedunl¥iies Raspbery Pi wazaniauuamainulildlaei
. \\ 7 : 4
wasnunlgangadulglunissanuaeas(Li-on)
Tsunsudlasalunisveassithildvie sleutunaysingindesilasuiuaglidosnse
Y =4 = ] P =l o A o 5 =) = a | al
Aupuduasarinls ilesnniivateladevienavililusinsuiudanain Fsorainaindud

I3euidesioniululinseunquividesvessssunivaisqvile viielidesiidendnunsn

lalasivuyih liduidssduaandossualulafivinians



38

UISUYNTY

[1] https://phukphan.blogspot.com/

[2] http://www.electroschematics.com/

[3] http://www.acouseis.com/blog/spectrum-analysis/

[4] http://www.leonics.co.th/html/th/aboutpower/solar_knowledge.php
(5] http://www.diy-solarcell.com/

[6] https://beerkung.wordpress.com/

[7] https://coladev.com/machine-learning/neural-network/2017/

[8] http://www.nyu.edu/classes/bello/ACA files/8-classification.pdf

[9] http://www.mindphp.com/

[10] https://towardsdatascience.com/deep-learning=with-tensorflow

[11] https://pnsn.org/spectrograms/what-is-a-spectrogram

[12] https://electronics.howstuffworks.com/everyday-tech/lithium-ion-battery1.htm
[13] https://serv.cusp.nyu.edu/projects/urbansounddataset/

[14] https://github.com/lukeinatord2/transfer learning sound classification

[15] https://sithub.com/tensorflow/hub/tree/master/examples/image_retraining



NATANUIN 1.

# TAadsulndideadunim spectrogram

import csv

import os

import librosa

import numpy as np

import matplotlib.pyplot as plt
import librosa.display

import time

count=-1
with open('metadata/UrbanSound8K.csv') as csvfile:
spamreader = csv.reader(csvfile, delimiter=")
for row in spamreader:
count+=1

if count == 0:
continue

print (count)
if not os.path.exists('spectrograms/’ + row(7]):
os.makedirs('spectrograms/* + row[T])

y, st = librosa.load("audio/fold" + str(row[5])+ "/" + str(row[0]))
S = librosa.feature.melspectrograml(y, sr=sr, n_mels=128)
log_S = librosa.core.power_to_db(S, ref=np.max)

fig = plt.figure(figsize=(12,4))

ax = plt.Axes(fig, (0, 0., 1., 1.])

ax.set_axis_off()

fig.add_axes(ax)

librosa.display.specshow(log S, sr=sr, x_axis="time', y_axis="mel’)

plt.savefig('spectrograms/ + row[7] + /' + row[0] + “jpg)
plt.clos



NTANUIN U.

# 1ARY99N1T train AW spectrogram \Uuldn retrain ¥4 tensorflow

https://github.com/tensorflow/hub/tree/master/examples/image_retraining



SMANUIN A.

# lAan1sSuldesiazdadoya

import webrtcvad
import smtplib

import pyaudio

import wave

import os, sys

import librosa

import numpy as np
import matplotlib.pyplot as plt
import librosa.display
import tensorflow as tf
import serial

import time

ArduinoSerial = serial.Serial('comé',9600)
time.sleep(2)

vad = webrtcvad.Vad()

vad.set_mode(2)

FORMAT = pyaudio.palntl6

CHANNELS = 1

RATE = 32000

CHUNK = 960

RECORD_SECONDS = 5

WAVE _OUTPUT FILENAME = "file.wav"

audio = pyaudic.PyAudio()
stream = audio.open(format=FORMAT, channels=CHANNELS,
rate=RATE, input=True,
frames_per_buffer=CHUNK)
with tf.gfile.FastGFile("saved models/traindone.pb’, 'rb') as f:
graph_def = tf.GraphDef()
graph_def.ParseFromString(f.read())
tfimport_graph_def(graph_def, name=")
with tf.Session() as sess:
softmax_tensor = sess.graph.get_tensor by name('final_result:0")
while True:
frames =[]

frameCount = 0

while frameCount<5:
data = stream.read(CHUNK)



42

if vad.is_speech(data, RATE):
frameCount+=1;

else:
frameCount = 0;

print ("recording...")

for iin range(0, int(RATE / CHUNK * RECORD_SECONDS)):
data = stream.read(CHUNK)
frames.append(data)

print (*finished recording”)

waveFile = wave.open(WAVE OUTPUT FILENAME, 'wb')
waveFile.setnchannels(CHANNELS)
waveFile.setsampwidth(audio.get_sample size(FORMAT))
waveFile setframerate(RATE)

waveFile.writeframes(b" join(frames))

waveFile.close()

os.environ[TF CPP_MIN LOG LEVEL] ="2'

audio_path = 'file.wav'
image_path = 'tmp/tmp.jpg’

y, st = librosa.load(audio_path)

S = librosa.feature.melspectrogram(y, sr=sr, n. mels=128)
log S = librosa.core.power to db(S, ref=np.max)

fig = pltfigure(figsize=(12,4))

ax = plt.Axes(fig, [0., 0., 1., 1.])

ax.set_axis_off()

fig.add_axes(ax)

librosa.display.specshow(log S, sr=sr, x axis="time', y_axis="mel))

plt.savefiglimage path)
plt.close()

image data = tf.efile.FastGFile(image_path, rb").read()

label lines = [line.rstrip() for line
in tf.¢file.GFile("saved_models/traindone.txt")]

predictions = sess.run(softmax_tensor, \
{'Decodelpeg/contents:0": image_data})

top_k = predictions[0].argsort()[-len(predictions[0]):](:--1]



print(*%s (score = %.5f)' % (label_linesftop_k[0]], predictions[0][top_k[011))
#print(label_lines[top k[0l , " | ", top_K[O],"|", top_k)
print(™)

"™ if top_k[0] == 5:

content = 'Warining engine'

mail = smtplib.SMTP('smtp.gmail.com’,587)
mail.ehlo()

mail.starttls()

mail.login(my_email',password')
mail.sendmail('my_email', recevier_email',content)
mail.close()

print(™)
print("send_mail")

nn

print(")
elif top_k[0] ==T7:

content = 'Warining gunshot’

mail = smtplib. SMTP('smtp.gmail.com’,587)
mail.ehlof)

mail.starttls()

mail.login('my_email', password)
mail.sendmailmy_email', recevier_email’,content)
mail.close()

print("™)
print("send_mail")
print("") .\

if top_k[0] == 5:

ArduinoSerial.write(b'0")
print ("Wraning Drilling )
time.sleep(1)

elif top_k[0] == 2:
ArduinoSerial.write(b'1")
print ("Wraning Chainsaw")
time.sleep(1)

elif top_k[0] == 7:
ArduinoSerial.write(b'2")
print ("Wraning Gunshot")
time.sleep(1)

else:

ArduinoSerial.write(b'3")
print ("stop")
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time.sleep(1)
pﬁﬂt("")
stream.stop_stream()

stream.close()
audio.terminate()
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