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Abstract

Research and development on the agricultural machinery for production of exporting
high-quality orchids

Commercial Level Bio growing Medias Production Machine for Orchids with dimensions
(Width x Length x Height) 0.5x2x1 m. It uses a semi-automatic hydraulic control system with
electric valves. Pressing the planting material at a pressure of 10 MPa the capacity of the machine
to produce 100 cubes of planting material for orchids/hour. (Width x Length x Height) 22x36x8
cm. 1 cube of planting material can grow 4 orchids. Orchid planting tools can be used to produce
orchid planting materials that are strong and suitable for growing orchids. The service life is not
less than 3 years: The agricultural materials used are chopped acacia and chopped palm oil Fly
ash mixture to be mixed to reduce cement consumption reduce production cost It can be used
to replace 40% of cement with its physical properties. The growth response of orchids was not
different from the use of cement as a binder alone. The results of engineering economics analysis
revealed that the cost of producing commercial-grade bio-planting material for orchids was 8
baht/piece. 213,333 cubes/year, payback period about 1 year at the selling price of orchid planting
material 9 baht/piece.

Design and Development of a Remote Control System for Orchid Pests and Precision

Application of Chemicals in an IPM System
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The prototype of a spray system which moves on the rail in the Green house consists of a
3-part structure. Part | is a frame for the movement of a mechanical spray arm. Part Il is a
mechanical arm sprayer and Part lll is a chemical spraying system. The mechanical sprayer arm
can move on the frame via drive wheels by using servo motor power. The frame is made of
aluminum attached to the house roof frame. The mechanical arm is composed of metal made
of aluminum sheet. The handle is equipped with a 600 mm long sprayer boom consisting of four
cold fogger nozzles, each with a distance of 200 mm. It covers 200 pieces of orchids. The spraying
system consists of a 50 liter tank, diaphragm pump. Solenoid valves are installed together with
the nozzles and control unit for spraying system. The pump delivers the chemical solution
through a three-way valve along the pipe to the solenoid valve and the nozzle. The control unit
is responsible for controlling the spraying automatically through the solenoid valve using SPWM
(Servo Pulse Width Modulation), resulting in the same average spraying rate for all nozzles.They
have a few error.

Research and development of automatic conveyor belts insect pests screening
machines for orchids cut flower

Exported orchids cut flower need to be inspected in order to prevent insect pests that
might be mixed with orchids cut flower, especially common cutworm, orchid midge and cotton
thrips. Specialist is required for inspection procedure but continuous working for a long time will
decrease inspection efficiency. Hence, we develop an inspection machine that using image
processing technology to be used in.an inspection process. Comparing between multispectral
camera, thermal camera and general cameras. We found that only a general camera is possible
to use in this process by wsing multiple cameras to take a photo from difference views and
analyze using neural network. The principle of machine is using conveyor to transport orchids into
photography chamber and take a photo from difference views, then analyze with a convolutional
neural network (CNN) to classify categories of images which consists of common cutworm, orchid
midge, cotton thrips and non-pest image. For the testing result, the accuracy of image
classification from each category is 78.6% for common cutworm, 68.0% for orchid midge, 39.8%
for cotton thrips and 39.1% for non-pest image. Error from the inspection result was affected by
the size of insects are too small such as orchid midge and cotton thrips that make similarity
between pest image and non-pest image, so the inspection system has more difficult to classify

between these images.
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ABSTRACT

Commercial Level Bio growing Medias Production Machine for Orchids with dimensions
(Width x Length x Height) 0.5x2x1 m. It uses a semi-automatic hydraulic control system with
electric valves. Pressing the planting material at a pressure of 10 MPa The capacity of the machine
to produce 100 cubes of planting material for orchids/hour. (Width x Length x Height) 22x36x8
cm. 1 cube of planting material can grow 4 orchids. Orchid planting tools can be used to produce
orchid planting materials that are strong and suitable for growing orchids. The service life is not

less than 3 years. The agricultural materials used are chopped acacia and chopped palm oil Fly
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ash mixture to be mixed to reduce cement consumption reduce production cost It can be used
to replace 40% of cement with its physical properties. The growth response of orchids was not
different from the use of cement as a binder alone. The results of engineering economics analysis
revealed that the cost of producing commercial-grade bio-planting material for orchids was 8
baht/piece. 213,333 cubes/year, payback period about 1 year at the selling price of orchid planting
material 9 baht/piece.

Keywords: Bio growing Medias; Production Machine
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ABSTRACT

Thrips and Orchid midge were major insect pests of Dendrobium orchid crops which could
disperse every year. The prototype had two major parts. Part | was a mechanism of detection for
thrips and orchid midge. Part Il was a mechanism of spraying the chemical. Part | was tested with
orchid in an orchid greenhouse 30 clumps Dendrobium Mueang district, Nakhon Pathom province
as compared to a human labor. The experimental results showed that the efficacy of detection
for thrips was 81.19%, the efficacy of detection for orchid midge was 88.1% and the average time
of detection was 25.10 second/clump which were detected by the prototype, the efficacy of
detection for thrips was 75.8%, the efficacy of detection for orchid midge was 83.3% and the
average time of detection was 53.37 second/clump which were detected by a human labor. Part
Il was tested with Dendrobium orchid in an orchid greenhouse 1,240 square meter Mueang district,
Nakhon Pathom province as compared to human labors. The experimental results showed that
the decision for spraying was 92.12%, the quantity of chemical was 120.66 liter/rai and the time
of spraying was 69.12 minutes which were sprayed by the prototype, the decision for spraying
was 88.10%, the quantity of chemical was 168.70 liter/rai and the time of spraying was 74.25
minutes which were sprayed by the human labors. The cost of a Spraying Chemical Automatic
Control System was 183,800 baht at-hiring cost of 200 baht per rai for Spraying Chemical
Automatic Control System operated at 8 hours per day for working, the Break Even point was
307.61 rais.
Keywords: A Detecting System for Thrips and Orchid Midge, A Spraying Chemical Automatic

Control System, Dendrobium orchid
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ABSTRACT

Thrips and Orchid midge were major insect pests of Dendrobium orchid crops which could
disperse every year. Farmers found the thrips after an outbreak because they had a small size.
Orchid midge could detect an outbreak by considering from the vitrification .and distortion on the
orchid flower buds that they difficult observed. The objective of this research was to design the
mechanism of detection for thrips and orchid midge which could reduce an error of the human
labors. A Convolutional Neural Network (CNN) had been used for images classifications. It was
tested with Dendrobium orchid as compared to.a human labor. The number of growing media
was 30 clumps. The experimental results showed that the efficacy of detection for thrips was
81.1%, the efficacy of detection for orchid midge was 88.1% and the average time of detection
was 25.10 second/clump which were detected by the prototype, the efficacy of detection for
thrips was 75.8%, the efficacy of detection for orchid midge was 83.3% and the average time of
detection was 53.37 second/clump which were detected by a human labor. When a human labor
first detected orchid he'worked it better than prototype but later on, he worked it worse than
prototype because he was fatigued.
Keywords: Thrips, Orchid midge, Dendrobium orchid, Convolutional Neural Network
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ABSTRACT

A Spraying Chemical Automatic Control System in an orchid greenhouse had a robot arm
which could be moved for spraying thru a boom sprayer. It consisted the 4 nozzles of the cold
fogger which was controlled by Servo Pulse Width Modulation (SPWM) controller. The SPWM
controller will drive a servo motor which connected the nozzle thru gear box. The result of SPWM
controller was an averang spraying value that they had an equal value of all nozzles. It was tested
with Dendrobium orchid in an orchid greenhouse 1,240 square meter Mueang district, Nakhon
Pathom province as compared to human labors. The experimental results showed that the
decision for spraying was 92.12%, the quantity of chemical was 120.66 liter/rai and the time of

spraying was 69.12 minutes which were sprayed by the prototype, the decision for spraying was
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88.10%, the quantity of chemical was 168.70 liter/rai and the time of spraying was 74.25 minutes
which were sprayed by the human labors. The cost of a Spraying Chemical Automatic Control
System was 183,800 baht at hiring cost of 200 baht per rai for Spraying Chemical Automatic
Control System operated at 8 hours per day for working, the Break Even point was 307.61 rais.

Keywords: A Spraying Chemical Automatic Control System, SPWM controller, Dendrobium orchid
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ABSTRACT
Exported orchids cut flower need to be inspected in order to prevent insect pests that
might be mixed with orchids cut flower, especially common cutworm, orchid midge and cotton
thrips. Specialist is required for inspection procedure but continuous working for a long time will

decrease inspection efficiency. Hence, we develop an inspection machine that using image
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processing technology to be used in an inspection process. Comparing between multispectral
camera, thermal camera and general cameras. We found that only a general camera is possible
to use in this process by using multiple cameras to take a photo from difference views and
analyze using neural network. The principle of machine is using conveyor to transport orchids into
photography chamber and take a photo from difference views, then analyze with a convolutional
neural network (CNN) to classify categories of images which consists of common cutworm, orchid
midge, cotton thrips and non-pest image. For the testing result, the accuracy of image
classification from each category is 78.6% for common cutworm, 68.0% for orchid midge, 39.8%
for cotton thrips and 39.1% for non-pest image. Error from the inspection result was affected by
the size of insects are too small such as orchid midge and cotton thrips that make similarity
between pest image and non-pest image, so the inspection system has more difficult to classify
between these images.

Key words: Orchid cut flower, Orchids Insect pests, Automatic conveyor belts
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unaguuasdaiauatiug

wHuITegay NMIdEkarimuATRIININaLNYAsAISUNISHERNSIEllinun BN 5dIeaN

[

Tdszzianmsaiiue 2 U (2563-2564) Gudlowasadunsaiivanlinadnsied
1. funuusesndndanUantinmseduidamdvddmsunaield anuaunsoveniedlunis

'
Y v [

nanneudanUannaleldla 100 Asu/galue Jagugnnareldndauaifivnuin (NT1axe1Ixee) 22x36x8
wuRng feudanuan 1 dew awnsadanndleldla 4 du nansiesieiiuasygAmansinngsy

wuhednianuantinmseruidsmnasddmsundeliididunualdiglunisudnieuianuannaeld 8

% P

vw/neu sesilendnieuianugnndigliifiyadunuiiievinisuanneuTanuannaielyd 213,333 fdeu/dU

9 9

syogaAuuUszina 1 Y Asmueteuiangnndels 9 vin/deu

2. gaszuUnTIv@euLNasdngdfylundreliiiioniuqunisifansiafiaiuszuy IPM
AuEnsalunsasIaEeuIaELln 81.1% G‘hmeﬁgﬂﬁﬂawmﬂﬁaﬂﬁwiﬂ 88.1% La1lun1snsIadeu
\dy 25.10 Juriidedou luvnsiussnuauiianuaansalunisasiaasumasia 75.8% ﬁWLLMﬁQﬁQﬂ
Fansantanaelsl 83.3% natlumsnsiadeuady 53.37. 3uifinerou AIUTBUUMIVANNITHUANSLAL]
wuudalusialulsaFeuugnndelsfanannie fanuwsivilunsdndulaviuansiafinde 92.12% Usinu
nsldansiniiiede 120.66 ans/ls wazaildlunisaanuasiadl 69.12 wift Tuvasiiuvssnuauiiay
wriuglumssndulanuasiniiade 88.10% Wuansldasiniiedy 168.70 d03/l3 waznaniildlunis
Anviuansiadl 74.25 uii IngdukuuaysarinaulansnuingUssasduadlasins Ae @1NN50ATI9E0U
waeli wazthndelslduiugannniiusesnuay yonaininiswuasieilagniosisnsinisaanulae
Wdsiiriuynidaunndnannmsldissnuay dwalinslivinuasieaiveanisaiosniiuseuau
wlsEanSnmiindu wieRnislrUsendnsulssananisldasedl sadanatlunisinnuveasos
Upen 6?1!&{]@1%’8mdwﬁﬁa"'imqﬂizaqﬁ%aﬁzwmw%miﬁ’mgﬁ% (Integrated Pest Management : IPM)

3. ﬁuLL‘UUm%’lmmmaauLLmaqﬁmgﬁﬁuﬁm%’Uﬂé’aalﬁéfmamwumawmﬁﬂLﬁaqé’miuﬁa 1Ay
wiuglunsnsradeuuuaingluviesaienin 78.6% dmiunueunseiin, 68% dmsutandaelsl,
39.8% dmsumaslu way 39.1% dwmdunnilituuas Ineldssuunisnsaduunasdionissiuun
winany (Classification) wldsauiumaiinnisutsnimeenidudiuges (Segmentation) waduwUUE
{Jiwﬂuﬁmmwmamé’aaiajﬁﬁLmeﬂzUuLLasz%amé’aalﬁﬁhjﬁuuawua&uj fiaundnendaiu B

'
v a o

deralvianuwiuglunisnsiaaeuiuasdngdeliussansnneiney
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M99 1 AauanTAnIaNenImYesiauTanUgNNgn @I UHaN 19
ANUUIUY QRELH Vg
TanUgn (g/cm?) (%/m)
1. n3gdiu+yudiuud 1.49a 30.63b
2. madauddu+uBaud 1.47a 42.64a
3. AsgiurYuBuud(iasunuyudiuug 20%) 1.45a 32.45b
4. NTefu+uBuudasLnUYuBLUA 30%) 1.44a 33.67b
5. Ngfu+uBudiaeLnuyuBiuus 40%) 1.42a 35.28b
6. MaU AU UTUAGIER BN UYUTLIUA 20%) 1.46a 43.35a
7. mataud U uTUAGIa BN U UTLIUA 30%) 1.43a 44.53a
8. MeUdunhsiu+uanid(inasgunuyudiang 40%) 1.41a 45.69a
M19199 2 nsiesaiulavesndeliluTanugnusiazsiinengugn 9 e
snnaaels
iandaelsify iandaelsilv snndqeldihu Tnaad Tundeld Tunelwsi
YEqUgn
W | e |81 | 3w | adae] ee | Fwau | 810 | dwau | 810 | 3w | nd1e | e1n | dwau | adae | 8
(i) () (wu.) |-(de) | (ww.) | (@) | (570) | (ww) | (570) | (2) (lv) (w9.) | (w4.) (lu) (g.) | (9.)
ATERU+
- . 3 1.8%a 28.3a 1 1.24a | 5.5a 11.7a | 5.01a q 2ab 6 4.6a 10.4a 4 2.5a 3.9
JuTLIUe
y1aUdu
Wilu+ 3 187a | 29.5a 1 1.19a | 52a | 114a | 5.35a 4 1.8b 5 4.63a | 11.9a 3 20a | 3.1a
Yudiud
LU+
(GRGRE]
LU
o . 3 181a | 28.0a 1 120a | 5.0a | 11.1a | 4.52a 4 2.0a 6 4.55a | 10.2a 3 24a | 35
YU
20%)
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nyzhiu+

(Wave
wnu

Yudud

30%)

1.84a

28.1a

1.18a

5.2a

11.3a

4.65a

1.9a

4.48a

9.7a

2.5a

3.6

nyzhiu+

(Wave
wnu

Yudud

40%)

1.88a

28.1a

1.19a

5.1a

11.2a

4.44a

1.9a

4.41a

9.6a

2.35a

3.4

meUnay

(Wnave
UNnu

Y

20%)

1.79a

28.3a

1.18a

5.1a

11.0a

5.12a

1.7a

4.353

11.9a

1.89a

3.0

mMeUnay

(Wa9e
UNnu

Yudiud

30%)

1.82a

28.5a

1.19a

5.2a

10.9a

5.23a

1.8a

4.32a

11.2a

1.94a

2.95

msUnay

(Wany
wnu

Yudiud

40%)

1.86a

28.2a

1.18a

5.0a

11.2a

5.09a

1.8a

4.38a

11.6a

1.88a

2.89
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ﬁ']ﬁ']\‘]LLazﬂ'TW?laﬁiﬂﬁ\'iﬂqﬁaﬁﬂﬁ 2
AM519VBINISNA[BIN 1
A15199 1 NANISNAGEUAINNEILNTalUNTTATIFERUVRITEUUASIRd ULl wasTandaeld

WIgUMigUNULSIUAY

No. Thrips The quantity of position damaged  Detection of Detection of
Orchid by orchid midge prototype human labors
(clump) Real prototype human Real prototype human (second/ (second/

value labors value labors clump) clump)
1 5 5 5 0 0 0 25 a6
2 2 2 2 1 1 1 24 43
3 7 5 7 1 1 1 28 52
4 0 0 0 0 0 0 20 41
5 8 7 7 2 2 2 28 62
6 3 3 3 3 2 2 24 a5
7 0 0 0 2 2 2 22 42
8 6 a4 5 1 1 1 26 58
9 9 7 8 2 1 2 29 76

10 0 0 0 0 0 0 21 a2

11 7 5 6 2 2 2 26 52

12 4 4 4 1 1 1 24 48

13 9 7 8 2 2 2 28 65

14 0 0 0 2 2 2 22 48

15 0 0 0 0 0 0 20 a4

16 6 5 5 2 2 2 26 55

17 9 8 8 2 2 2 28 69

18 8 6 7 2 1 2 27 68

19 0 0 0 3 2 2 25 a7

20 7 5 6 1 1 1 27 54

21 0 0 0 0 0 0 22 a6

22 a4 3 2 1 1 1 25 49

23 3 3 1 2 2 2 24 50

24 6 5 3 1 1 1 28 55

25 0 0 0 2 2 1 24 48

26 8 6 a4 0 0 0 26 62

27 7 6 a4 2 1 1 27 61

28 0 0 0 2 2 1 24 48
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29 5 4 2 1 1 0 26 56
30 9 7 3 2 2 1 27 69
Sum 132 107 100 42 37 35 753 1,601
Error 25 32 5 7
Mean 25.10 53.37
T-test 0.32% 0.33N 15.91"

Note: * = significant at 5% level, NS = not significant
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A1519VBINISNAFDIN 2
A1519% 1 HANISNAABUAIINAINI5ATUNITASIEUVRISEUURASIvda LAl wazTrnarelsl

WIgUMigUAULSIUAY

No. Thrips The quantity of flower damaged by  Detection of Detection of
Orchid orchid midge prototype human labors
(clump) Real prototype human Real prototype human (second/ (second/

value labors value labors clump) clump)
1 1 1 1 0 0 0 22 43
2 0 0 0 1 1 1 24 45
3 1 1 1 0 0 0 22 a4
4 0 0 0 0 0 0 20 39
5 2 2 2 1 1 1 29 62
6 0 0 0 0 0 0 21 a2
7 0 0 0 0 0 0 22 40
8 0 0 0 0 0 0 23 a2
9 1 0 1 0 0 0 24 46

10 0 0 0 0 0 0 22 a4

11 0 0 0 1 1 1 26 49

12 0 0 0 1 1 1 24 48

13 1 0 1 0 0 0 28 56

14 0 0 0 0 0 0 22 46

15 2 2 2 0 0 0 28 57

16 0 0 0 2 1 2 26 58

17 1 1 0 2 2 2 27 51

18 0 0 0 0 0 0 25 ar

19 2 2 1 0 0 0 29 61

20 0 0 0 1 1 1 24 a9

21 1 1 1 0 0 0 24 a7

22 0 0 0 0 0 0 23 48

23 2 2 1 0 0 0 27 56

24 0 0 0 1 1 1 24 50

25 0 0 0 2 2 1 27 54

26 1 1 1 0 0 0 24 49

27 0 0 0 0 0 0 22 a4

28 0 0 0 0 0 0 24 48

29 1 1 0 1 1 0 28 57
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30 0 2 2 1 27 59
Sum 16 14 12 15 14 12 738 1,481
Error 4 1 3
Mean 24.60 49.37
T-test 0.38"° 0.40" 19.78

Note: * = significant at 5% level, NS = not significant

A15199 2 wan1snadsun1sinaulanuasiadl uwagn1saanuasiall spinetoram way thiamethoxam

Tnew3aaUSeuigunuNS T wIsILAL

Decision for spraying the Decision for spraying the Using the spinetoram Using the Time for spraying
spinetoram thiamethoxam (liter/rai) thiamethoxam (minute)
(clump) (clump) (liter/rai)
Real  Prototype  human Real  Prototype  human  prototype human prototype . human prototype human
value labors value labors labors labors labors
21 23 26 16 17 16 120.65 164.78 120.67 172.61 69.12 74.25
Error 2 a4 1 0
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A1519U891ASIN578N 3

M19199 1 AnuiugvaInsTwunmnavieuimMsiinteyauas nasinsiudeya

RUIARY

AULUULIVDINTITIUN

(feuvimsinudaya)

AULUULIVDINTITIUN

(mdwinsiiutaya)

wae

24.32% (9/37)

59.76% 147/246

Tanaelsl

10.64% (5/47)

79.07% 238/301

v

VUBUNTEVIRN

44.83% (39/87)

83.82% 435/519

Tainuwyas

97.01% (1104/1138)

86.99% 990/1138

M19199 2 HANINAFDUUTLENTNNVBITLUUTILUNNLIAVY]

A3l vuaunsziiin | Uandaeld wael linuuuag
1 77.5% 70.0% 67.0% 72.0%
2 62.0% 93.5% 66.5% 82.5%
3 92.0% 93.5% 79.0% 83.0%
4 83.5% 93.0% 67.5% 66.5%
5 87.0% 90.0% 41.5% 79.5%
6 77.5% 95.0% 56.5% 65.0%
7 79.0% 93.0% 56.0% 88.5%
8 91.5% 84.0% 73.0% 80.0%
9 84.5% 82.5% 76.5% 81.5%
10 81.0% 86.5% 62.5% 90.5%




1 dl
ALY

81.6%

88.1%

64.6%

78.9%

S.D.

0.081

0.073

0.106

0.082

ANYNIUAWALID ML UIA

ASsdi vuaunsziiin | Uandaeld wagly Linuuuas
1 56.0% 75.5% 40.5% 40.0%
2 74.0% 74.5% 38.0% 39.0%
3 82.5% 71.5% 41.0% 39.5%
4 88.5% 66.0% 46.5% 31.5%
5 81.5% 69.5% 36.0% 48.0%
6 92.5% 72.0% 17.5% 40.0%
7 87.5% 63.0% 31.0% 33.5%
8 77.0% 63.5% 38.5% 37.0%
9 66.5% 62.0% 63.0% 40.5%
10 80.0% 62.5% 45.5% 42.0%
Fnladt 78.6% 68.0% 39.8% 39.1%
S.D. 0.104 0.049 0.110 0.043
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(Region-Based Convolutional Neural Networks, R-CNN)
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ATNKUN N7 Neural Network Model

TWsunsudildiamnAe Python V.3, Anaconda laus37ild NumPy, OpenCV, Scikit-Learn uas

Keras #8431n91fafd Python AU Anaconda walwilasa Anaconda Navigator Fusnudiiden Launch
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#1 jupyter notebook &4 jupyter notebook a¥AR1Y IDE AblTaunsafiuimdsualiuszananards
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Huld wazduansnadnsaeneynAdIUetasiiug 67 notebook 114U code wazAa markdown

nglvinanstoyalunuuiienlanieg uandluninauin ng

(e v @ ) ) Anaconda Navigator
{D ANACONDA NAVIGATOR

Documentation

Developer 8log

and reproducible computing, based
Jupyter Notebook and Archicecture.

glueviz
0133
Multidimensional data visualization across
files. Explore relaticaships within and among
related datasets.

environment. Edit and run human-readable
docs while describing the data analysis.

L]
orange3
3130
Component based data mining framework
Data visualization and ¢ lysis For
novice and expert. Inter: workflows

multiline edit h syntax highlighting,
graphical calitips, and more.

rstudio
1.1.423

A set of Integrated tools designed to help
you be more productive with R. includes R
essentials and notebooks

ﬁ
Applicationson | base {root) ~|  Channels Ry
Environments

s o o o o
i

o N AW

N Learning Jupyter IPTy
N’ «
.

2 jupyterlab notebook qtconsole spyder
a% Community
032 550 431 328
An extensible eavironment fo int Web-based, interactive computing notebook | PyQt GUI that sup nline figuees, proper Scientific PYthon Development

EnviRonment. Powerful Python IDE with
advanced editing, inzerzctive testing,
debugging and introspection features

J

vscode

22
sereamiined €ode editor with suppor for
devetopment aperations like debugging,
task running.and version control.

with a large toolbox.

Feedback

Yy & 7

AMNHUIN N8 Anaconda Navigator

Na991nL80n Launch a2 Anaconda aglUtUnA2 jupyter notebook Fuuuway notebook

server Ag5uf http://localhost:8888/ Landlumnwin N9

4 kitphon — jupyter_mac.command — python « -bash — 149x31

Last login: Sun Sep 23 16:02:38 on console
kitphon@Kitphons-MacBook-Pro ~ $ /anaconda3/bin/jupyter_mac.command ; exit;
614 N A JupyterLab beta preview extension loaded from /anaconda3/lib/python3.6/site-packages/jupyterlab
JupyterLab application directory is /anaconda3/share/jupyter/lab
Serving notebooks from local directory: /Users/kitphon
@ active kernels
The Jupyter Notebook is running at:
http://localhost:8888/?tok 5a9838e 730e48ee3183efd17106dfdbof
€ 8 t JoUse Control-C/to stop this server and shut down all kernels (twice to skip confirmation).
[C 16:36:45.738 NotebookApp]

Copy/paste this URL into your browser when you connect for the first time,
to login with a token:
http://localhost:8888/2token=5398. 3183efd17186dfdb9f&t 381
lot Accepting one-time-token-authenticated connection from ::1
404 GET /apple-touch-icon-precomposed.png (::1) 6.75ms referer=None
404 GET /apple-touch-icon.png (::1) 1.43ms referer=None

06967

b696730e48ee3183efd17106dfdbof

AMNHUIN NI jupyter notebook

189910 Un jupyter notebook Tuuuds Tiasns folder iefinzinulwduazdayasiagdiniu
N34 project Tuassll nasa1nadng folder waalnmany New udaidon Python 3 wieasalwaluiians

Tunwuuwan n10
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localhost

- Jupyter Quit | Logout

Files Running Clusters
Select itens to perform actions on them. Upload |New~ | O

~ W/ Documents / deep_leaming_workshoj Nam - k
0 P g P ame ¥ Python3 4
0.
he notebook list is empty Text File
Folder

Terminal

AWaUN 110 nsaselngdlu Python 3

amildlumsasunuudrassfunmarelulsaseulgnndrelsianannegdiuau 840 awm usiay
amdeun 128x128 finea wundu 2 vana fo amndsd iy 290 Mwkasa kARt NYaE
nthndeldiduau 382 am sauviteun 672 mwlunisiinaeuliuvuaesiouiduu 100 seu dw
168 amldnageunugniodvauUIIRed ihnmvienuaun Blldamesideaiulng python vl
fedenaFentd Inededolnawasivaiin orchidséinsects agnuurinseuamanivainesamlén

ANUAS

import cv2

import matplotlib.pyplot as plt

from imutils import paths

image_paths = list(paths.list_images('datasets/orchids&insects/"))
image = cv2.imread(image_paths[10])

new_image = cv2.cvtColor(image, cv2.COLOR BGR2RGB)
plt.figure()

plt.imshow(new_image)

NAANSAAINAITTULAAILUAINHEIN N11
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In [2]: dimport cv2
import matplotlib.pyplot as plt
from imutils import paths

image_paths = list(paths.list_images('datasets/orchids&insects/ "))
image = cv2.imread(image_paths[10])

new_image = cv2.cvtColor(image, cv2.COLOR_BGR2RGB)
plt.figure()

plt.imshow(new_image)

Out[2]: <matplotlib.image.AxesImage at 0x1134fla20>

100
150 £
200 §
250
300 P
350

400

AMHUIN N11 BrunnAnnaines orchids&insects Tu Python 3

PntihmMsUiunn auasiden uwazdvemnnmain 128x128 finwa Wu 32x32 finwwa Lile

azaInlunsimsudeyanulans a1l (AMMNWIn n12)

import random

import numpy @s np

random.shuffle(image_paths)

data = []

labels = []

for image_path in image_paths:
image = cv2.imread(image_path)
image = cv2.resize(image, (32, 32))
labels.append(image_path.split(/)[-2])
data.append(image)

data = np.array(data)



labels = np.array(labels)
data = data.reshape((3000, 3072))

data = data/255.0

In

In [3]:

import random
import numpy as np

random.shuffle(image paths)
data = []
labels = []

for image path in image paths:
image = cv2.imread(image_path)
image = cv2.resize(image, (32, 32))
labels.append(image_path.split('/"){-21)
data.append(image)

data = np.array(data)

labels = np.array(labels)

data = data.reshape((3000,/3072))
data data/255.0

AMURUIN N12 MsUTudnvagvesmnliingavdviunansudeya
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waansusunmihamuawdaddudeyadiavgivaeduumEndaun 1x3 auldnduais (A

WNUIA N13)

from sklearn.preprocessing import LabelBinarizer

lb = LabelBinarizer()

labels = b.fit_transform(labels)
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labels = 1b.fit transform(labels)
print(labels)

[[0 0 1]
[0 0]
[0 10]

=

[010]
[0 0 1]
[0 10]]

o

awauan 113 wasnmbiludeyadiaguaedluamdnduun 1x3

Hewdasnmludavaeuiinnesazidilan abels lnadin orchid midge tUu [1 0 0] way

thrips 10w [0 0 1] uandlun1mwuIn n1d

In [6]: from sklearn.preprocessing impert LabelBinarizer
lb = LabelBinarizer()

labels = 1lb.fit transform(labels)
lb.classes_

out[6]: array([‘orchid midge’; ‘thrip’], dtype=‘<U5’)

ATNHUIN ﬂ14La%§1uaafh&mw§ﬂﬁﬂu1ﬂ1x3%@ﬂcwchkiﬁﬂdgeuazthﬁps

ilofiuiFnds Ubiclasses: Liteaan labels Mannsaduunyszian lngAmdnuunuszinnesnsidl
2 Uszinnife orchid midge wag thrips @usafigauladn labels a1unsaduunmnoussnunlias

wsold Tildmds tb.inverse_transform Fadumdinisuvasanmiasnauluifudmisdeiduminoun

ALLURYUAILAVTIULDY

lb.inverse_transform(np.array([[0.6, 0.4, 0.2]]))

gAY egldfmeudu orchid midge ws1zAn [0.6, 0.4, 0.2] fiAnlng [1, 0, 0]
output: array(['orchid midge'], dtype="'<U5")

lb.inverse_transform(np.array([[0.6, 0.5, 0.9]1]))

sausuiifayldmnouidu thrips szen (0.6, 0.5, 0.9] fielnd [0, 0, 1]

output: array(['thrips'], dtype='<U5)
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&191nil data dvsuaeuuuUSIaesfu labels Mduusindneuazideyaiilsddumnsu lne
Tnsensiseidlang Image Classification lailé14 Neural Network #291U w#ild CNN (Convolutional
Neural Network) %ﬂLﬁugﬂLLUUﬁﬁwaﬂ feed-forward wardnidu Deep Learning Uszunnuils Tnadu
284 hidden layer 493 CNN 23l Convolutional Layers LﬁwﬁumﬂudwmsﬂumﬁlaLmai‘gﬂimsJﬁ
Kernel function Lﬁais’almaq@mé’ﬂwmz wazhenadUsznovseny wu veugU @ dnwargunse llusu
uazdl Activation Function fithsutasenledlusuiitesenisduiuuarldnadwsietu siwdedud
3unh Pooling lnsdautiagyimiifiusuleduesdeyalidivuadnadlaefiseandonvosdoyatusng
in (Fanseglildunniige) uazludiugavinede Fully connected layer ifausousiaz perceptron lu

LAASTULINPIETULAAILUATNNEIN N15

C1 51 Cz 52 n n;
input feature maps feature mapsfeature mapsfeature maps output
32x32 28x 28 14 x 14 10x10 _ 5x5

convolution

= S
j%a )
22 5x5 _ \\ O fuly N\

\ subsampling convolution connected
suhsampllng \ AN

feature extraction classification

AMMNNUIN N15 Convolutional Neural Network: CNN. or ConvNet.

(%
Y

Funeudenndunsafuuusiaedulasinisinaiein orchids&insects Ingld keras 1@euidy

[

TAnmail

from keras import backend

from keras.models import orchids&insects

from keras.layers.convolutional import Conv2D

from keras.layers.core import Dense, Flatten

from sklearn.model_selection import train_test split

X_train, X_test, y train, y test = train_test split(data, labels, test size=0.2, random_state=5)
model = orchids&insects

model.add(Conv2D(32, (3, 3), input_shape=(32, 32 ,3), activation="relu’, padding='same"))
model.add(Flatten())

model.add(Dense(3, activation="'softmax’)
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ATNNKUIN N17 ANSVIN9IUVR9 Flatten
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In [5]: from keras import backend
from keras.models import orchids&insects
from keras.layers.convolutional import Conv2D
from keras.layers.core import Dense, Flatten
from sklearn.model selection import train test_split

X train, X test, y train, y test = train test_split(data, labels, test_size=0.2, random state=5)

model = orchids&insects

model.add(Conv2D(32, (3, 3), input shape=(32, 32 ,3), activation='relu', padding='same'))
model.add(Flatten())

model.add(Dense(3, activation='softmax'))

aweuan n18 laatulusinsu python dusunislalausns keras

In [6]: model.summary

Layer (type) Output Shape Param #
conv2d_1 (Conv2D) (None, 32, 32, 32) 896
flatten_1 (Flatten) (None, 32768) 0
dense_1 (Dense) (None, 3) 98307

Total params: 99,203
Trainable params: 99,203
Non-trainable params: 0

AMNHUIN 119 Sgazstdgan1gluLuuIasIiasns

° I3 [ = Vo ° ' ° v 9 Y Iz . =
nsdmanszuIumssguiiiviuudtassneuasi lUldmsudeyameilendu compile d

[

TARRIT

model.compile(loss='categorical _crossentropy’, optimizer="adam’)

model.fit(X_train, y train, epochs=10, validation split=0.2)

MRIINNITSUAEIITIUNaNTSuloyausay epoch Tuwn wazasiiiuidoya  nsuiInun

840 Mege Ineiveyanlidmiunsvii validation 168 feguandluninxuin n20
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In [7]: model.compile(loss='categorical crossentropy', optimizer='adam')
model.fit(X_train, y_train, epochs=10, validation_split=0.2)
Train on 840 samples, validate on 168 samples
Epoch 1/10
1920/1920 [ ] - 2s 952us/step - loss: 0.9770 - val loss: 0.7679
Epoch 2/10
1920/1920 [ ] - 1s 402us/step - loss: 0.6900 - val_loss: 0.6954
Epoch 3/10
1920/1920 [ ] - 1s 329us/step - loss: 0.5945 - val_loss: 0.6858
Epoch 4/10
1920/1920 [ ] - 1s 485us/step - loss: 0.4927 - val_loss: 0.7360
Epoch 5/10
1920/1920 [ ] - 1s 384us/step - loss: 0.4325 - val loss: 0.7650
Epoch 6/10
1920/1920 [ ] - 1s 362us/step - loss: 0.3537 - val_loss: 0.6620
Epoch 7/10
1920/1920 [ ] - 1s 514us/step - loss: 0.3049 - val_loss: 0.7201
Epoch 8/10
1920/1920 [ ] - 1s 5l4us/step - loss: 0.2580 - val loss: 0.7172
Epoch 9/10
1920/1920 [ ] - 1s 457us/step - loss: 0.2135 - val_loss: 0.6680
Epoch 10/10
1920/1920 [ ] - 1s 35lus/step - loss: 0.1859 - val_loss: 0.7063
Out[7]: <keras.callbacks.History at O0xlaldfaael0>

ATNHUIN N20 LEARINANTTUTRYALAAY epoch

AEVRIINNTIMIULUUTIReRtlddayamaninaaetlniuuiiaeswinnig classified Ineld

flaridu predict

y_pred = model.predict(X_test)
from sklearn.metrics import accuracy _score, classification _report

accuracy score(y_test.argmax(axis=1),'y. pred.argmax(axis=1))

Naosld y testargmax(axis=1),y pred.argmax(axis=1) Tun1514 W9 uaccuracy score
A 1 av v . I | oAl I a 1 [ 1 < % 1 aill
\8997nA" y_pred fAl#ann.model.predict 1uriilsliSesratu wagliaansaerunludivedinig
classification 16 gaadlarrileidu accuracy score 1y test Lag y pred WUUsIINAREWUAU error

LUUTN9aN9

Valuekrror: Classification metrics can't handle a mix of multilabel-indicator and multiclass

targets

AMunEneAsldausald label MduAwauwuuills Aesldiendu argmax(axis=1) ¥09 numpy
= . aa a s L4 ! 1 1 [ | I 1 s s aa .
Wiey index MAINTNgAT0I015L 5B YRY wazAgniangu Iy y_pred {WuA1915458 2 R axis=1

AooWsENAN 2 vesd v pred Hutes (GUTulifusn axis=0) uanslunmeuin n21
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y_pred.argmax(axis=1)
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lb.classes ))

from sklearn.metrics import accuracy score, classification report

accuracy
0.820

Méﬁ%ﬂﬂﬁu accuracy score 3

print(classification_report(y test.argmax(axis

In. [10]
target names

Out[10]
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In [11]: print(classification_ report(y_test.argmax(axis=1), y pred.argmax(axis
precision recall fl-score support
orchid midge 0.78 0.79 0.78 289
thrips 0.86 0.85 0.85 311
micro avg 0.82 0.82 0.82 600
weighted avg 0.82 0.82 0.82 600

AMNKNUIN N23 LARISI8aZLIEA classification

P | < ! ° ' .. a 1o o N
LBLEAIAIDDNUICLVUININANANITNIUIUAN precision fanuududtunisduuniade 82%
lnauvadu 2 Ussian e orchid midge fiauusiugilunisduuned 78% waz thrips dannuuiugilu

Ms3UNBY 86%

wuuaeeildlunisiSeusiuseansnine “Accuracy” WU 82.06% N3 save kuud1aed
AzlauuuIaste orchids&insects model 91 Keras waatialulalu Production Server Inaisanldanu

AUAAS

from keras.models import load_model
model =gdoad, model( " .forchids&insects_model ')

WUUT1a94 orchids&insects’ model Unlul4lu Production Server agiintinanvaslusunsuniy

AMNHUIN N24 Lag N25
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5 ; ol + No Environment v o D
127.0.0.1:8080/predict
pOST J : :I I 3 x T m g‘-’vr. K
Body ®
one - n-cata & &d Nar
KEY VALUE DESCRIPTION
DSC_0042_3.jpg [04, 0.6, 0.9] latency : 102.74 ms
% : — ik .
Prem v - W Q
“Prediction dass” : [thrips]
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127.0.0.1:8080/predict e +

127.0.0.1:8080/predict

POST v 127.0.0.1:8080/predicx

KEY

{
}‘Prediction class” : [orchid midge]

VALUE

[0.8, 0.5, 0.4]

No Environment v ©

“ i i

DESCRIPTION

latency : 131.62 ms

MuEuaINn 125 TJUskNsusEuunTIRaeuynnsssynmuIngeliivinnsnsiany
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DR LULR
AIANUIN .

TAalUswNsH Matlab d@visunisasiadusuasnialuniw

net = load([path to CNN model], "net"),
testimg = imread([path to image]);
wBlock = 4;

hBlock = 3;

[h, w, d] = size(testimg);

sWidth = w/wBlock;

sHeight = h/hBlock;

res = [I;
for hh = 1 : hBlock
hFrom = (hh-1)*ceil(sHeight) + 1;
hTo = hh*ceil(sHeight);
if hTo > h
hFrom = h - ceil(sHeight) + 1;
hTo = h;

end




for ww = 1 : wBlock
wFrom = (ww-1)*ceil(sWidth) + 1;
wTo = ww*ceil(sWidth);
if wTo > w
wFrom = w - ceil(sWidth) + 1;
wlo = w;
end
Image = testimg(hFrom : hTo, wFrom : wTo, 3);
rimage = imresize(lmage, 0.5);
[YPred,scores] = classify(net.net,rimage);
if max(scores) > 0.9

res(hh,ww) = YPred;

else
res(hhww) = 4;
end
end
end
detectionResult ="

if any(res(:) == 1

detectionResult = "Worm"
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elseif any(res(:) == 2

detectionResult = "Midge"
elseif any(res(:) == 3

detectionResult = "Thrips"
elseif all(res(:) == 4)

detectionResult = "Not Detect"

end
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wDatasetPath = [path to worm dataset];
mDatasetPath = [path to midge orchid dataset];
tDatasetPath = [path to thrips orchid dataset];

bgDatasetPath = [path to no pest orchid dataset];

imdsW = shuffle(imageDatastore(wDatasetPath, ...
'IncludeSubfolders' true,'LabelSource', foldernames"));

imdsW.Files(1001:length(imdsW.Files)) = ";

imdsM = shuffle(imageDatastore(mDatasetPath, ...
'IncludeSubfolders' true,'LabelSource','foldernames"));

imdsM.Files(1001:length(imdsM.Files)) = "

imdsT = shuffle(imageDatastore(tDatasetPath, ...
'IncludeSubfolders'itrue,'LabelSource','foldernames"));

imdsT.Files(1001:length(imdsT.Files)) = "

imdsBG = shuffle(imageDatastore(bgDatasetPath, ...
'IncludeSubfolders' true,'LabelSource', foldernames"));

imdsBG.Files(1001:length(imdsBG.Files)) = ;
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imdsTrain = imageDatastore(cat(1,imdsW.Files,imdsM.Files,imdsT.Files,imdsBG.Files));

imdsTrain.Labels = cat(l,imdsW.Labels,imdsM.Labels,imdsT.Labels,imdsBG.Labels);

conlayerSize = 3;

layers = [

imagelnputLayer([324 324 3])

convolution2dLayer(conlLayerSize,8,'Padding','same")

batchNormalizationLayer

reluLayer

maxPooling2dLayer(2,'Stride’,2)

convolution2dLayer(conlayerSize,16,'Padding’,'same’)

batchNormalizationLayer

relulLayer

maxPooling2dLayer(2,'Stride',2)

convolution2dLayer(conlayerSize,32,'Padding’,'same’)
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batchNormalizationlLayer
reluLayer

maxPooling2dLayer(2,'Stride',2)

convolution2dLayer(conlayerSize,64,'Padding’,'same’)
batchNormalizationlLayer

reluLayer

fullyConnectedLayer(4)
softmaxLayer
classificationlLayer];

options = trainingOptions('sgdm, ...
'InitialLearnRate’,0.001, ...
'MaxEpochs',8, ...
'Shuffle','every-epoch!,....
'ValidationData',imdsTrain, ...
'ValidationFrequency',16, ...
'Verbose' false, ...
'Plots','training-progress");

net = trainNetwork(imdsTrain,layers,options);
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