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ABSTRACT

This thesis presents the application of CiRA CORE program in waste
classification. CiRA CORE is a deep learning that used with computer vision to process
images. In this day and age, we can improve deep learning technology by mimicking
human intelligence. Moreover, it can apply the knowledge to process and solve the
problems. CiRA CORE is developed by Windows operation system, the program will
process and show the results in form of image symbols by machine learning theory.
First, taking variety images and recording the results by using webcam camera to detect
the objects. Then, using Arduino to control slide rail that connected with belt for
controlling the direction of slide rail and rotate around the objects which is real- time
object detection. In addition, it can be applied in waste classification including

industrial level.
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2.3.1 ANMFINNUVBIMNITITEUSLTEN
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Output [0][0] = (9%0) + (4*2) + (1*4) +
(1#1) + (1%0) + (1*1) + (2%0) + (1*1)

—0+8+1+4+1+0+1+0+1
%, =16

;

Input image Filter OQutput array
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Max pooling uag Average pooling Max pooling AUz A7
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2.3.3 Recurrent Neural Networks
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Recurrent Neural Network agldUsglavtiannsanea3iiu backpropagation through
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2) One-to-many RNN dwsudsennilidunsiieiayiagia1dng
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2.4 YOLO

o w =

udanesiiunsianingildasnisiisendn Fast single-shot detection @sasiduisns
= v v 14 1 1 ¥ = 3 a Y v !
PanusonsRduingla nnsdsinugunmdililussuuiiesesudes Ingldvdnnislaseing
Uszannuuupeuligdudanasiia YOLO dmsiaunegsiaiiiedlay YOLO divanesu (version) @4

wiazuazillassadanidnenssuniunneieiu [12]

2.4.1Y0OLO V1
YOLO v1 fauanslugud 2.19 fiviavian 30 9 24 Sunuumeulgdu dusiugen 4
] o ! 3 ] £ @ a U Y Y o 1
Fu uazduiveuseUssinvanysal 2 u l¥suamtudunauazUSuruaiieliddnsdiu
NI willvwn 448 x 448 Tagn1sifugunan wagldmsugu 1 x 1 A1ualens
WU 3 x 3 Lileand 1uautesdye, Leaky RelU WWuilantunisilialdeu waznsvinlimdu

WRsFIURUUNgUA UMY lmlunnnsg
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56 28
14
112
a8 1 56 2 " 5 y
as 7
30

3 192 256 512 1024 102¢ 1024
CONV. LAYER CONV. LAYER CONV. LAYER CONY, LAYER CONV. LAYER CONV. LAYER CONN. LAYER CONN. LAYER
TxTx64-5-2 33192 1x1x128 1x1x256 1x1x512 Sxhaizd
MAXPOOL LAYER ~ MAXPOOL LAYER  3,3,256 33512 P 31024 I 2 —
252 252 1x1x256 1x1x512 3x3x1024
33512 33x1024 3x3x1024-5-2
MAXPOOL LAYER  MAXPOOL LAYER
2252 2252

https://towardsdatascience.com/yolo-v3-explned-ff5p850390f ,[Online]

Ul 2.19 Tassa¥rsandnenssuvadaneiiiu YOLO V1

2.4.2YOLO V2

YOLO v2 Timsusuusalu YOLO vi Tusasiidsnsmnuiavasmsminmei Tassadng
guasuelbilugun 2.20 lun1susuysealiagg
5 § a o9 v & oA a O o

1) Batch normalization %30 M5yt dunsgiuiuungy Ao N1siudunsiie
Usudeyaliluumsg dwalvilinnssiududuvestunasitu dmalinis
Hni529u  weananddmunemnuiiaudeInisansulseinnni syl du

dll 1 v} o T d‘ Qll a
WINTFINBUY WU n1seannaedu gndneeniulagliinnudewmasiinnisle
wesiaRs  msinnshliduuaspuluungudaiunmiuwivdiaieeds
(mMAP)

2) High-resolution classifier vie AMARIEANTIIAINAZIBEAEY AB Lilelfig Uiy
YOLO v1 #sltBuandunnvesuuin (224 x 224) ud3 YOLO v2 agldd1113701
YR (448 x 448) \Wuduwe dwalmeasotneivnannniulunisusuiames
° ) aa P =1 a a | v a £
dmSunmnlauaziBynglu Maiuvndunngdnali mAP Windu 4%

3) Anchor boxes \Juilefitunisviiauges YOLO nsdiibuusiazn3aiiinguinndn
viltage ABN13aT1e Anchor box lugunsadngg uazdnalvi iella
HAANSNATOUAUIAY WUEININTY Feyreiiumnuuiuglun1sag sumv
Bounding box uagtdutudeusariuly YOLO vi ldfiemianisainaesiil
YOULRULING LU Faupndrsainaaidnenssuiilvindl wu R-CNN &3
mansalitinvesing lu YOLO v2 Yunideusenisvunlzgnaueen uavldngdes
gaunundesiiiiveu Tu YOLO v2 suamitdeuasgnuuseeniuwad 13 x 13
warnaaddnnnaadluwAavas LA3BUNYATIANITUINISINLNBIVBINTBU
fouTaU WU WARANENaN ANNET WarAUNINe wauAludurlainde

flag [13]
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N S Y e

52
aE 08 104
\
128 56 sz T
e gmam g ogmn gwem owm o
MAX POOLING MAX POOLING :::::a :::::i: ::::: ;:;:fxd Anlndl)
MAX POOLING MAX POOLING 1a1x256 11812

T3E12(A) 331024
MAX POOUNG

z

EIET T
Jadalo2s

https://towardsdatascience.com/yolo-v3-explned-ff5b850390f [Online]

SUTl 2.20 Tessassaanilnenssuvesdanesiiu YOLO V2

2.4.3 YOLO V3
Inadlagiudanesiiu YOLO V3 fiuszansamvisniuanuwiugn wazaanusalu

msUszianaingn lnelassadsanlnenssuvesguilfisiuiudy (Layers) 106 u Fadu

'
a o

° < XY [ = as Ao ]
Pundungnimualagian uezgnuisalunseuriemsuiisailisendt Darknet framework
FelutagiumeianndslialifinsuluvSeUsuaelaseaing - Feinuaen1svinaures
lassaiausiagdnuuturinmsihnuiuandeiu ngasudnuaenisvinnusiigg dail duves

Aoulg T TWIDINISHNONINFUTUYDINITIUIENG

A2 AA

@ 5

Input

91

U Convolution layer

D Detection layer
Predicting

. scale 1
Upsampling

@ Concatenation

94

. . W, .
-

Predicting

scale 2 w6

=0

« Further Layers

Predicting
scale 3

=0

https://towardsdatascience.com/yolo-v3-explned-ff5b850390f [Online]

UM 2.21 Tassadrsanninenssuvesdanasdia YOLO V3

u
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faildane3fiu YOLO azflanilsnssuuuy Tiny defimsasmeusuautuuisdy
ponll  vlilassasedimnududeutoanindanesiy YOLO wuvauysallagdananlun
AnuslunsUszanana usaugniesiugnIzanas

TuemAdeildidentd Tiny YOLOV3 Fadujuiifinisimundszansnnludiuni
gndsusiugilvinnduanguin Tag Tiny YOLOV3 Ssmnuturedassadaedetneusyam
Jew (Layers) $1uau 24 4u dsfisrunutiosnindaneiu uwuy YOLO Ussvauysalid
$1uau 106 Hu Vilvannauazaanislivineinslunisuszananaadifesnannludanesiy
YOLO msdndunisiuuningindusieesls (classification) wavdniunisvsiumnives

[

79 (localization) Ingldnseudening (Bounding Box) asyintunieu 4 fiu n35uisves YOLO

laldRasanduiiunisanameiean wazivsnmeeniludin 9 Fsnisuuuildmaniu
AUANSIVBINNTUSENRARA YOLO fdumeunisvinauves YOLO aululudnuugnisuus
sunmludue vsensa (erid) Mnluvhnisideunisiuulufiazganuiiutan3aly (Sliding
Windows) wieufiudiuinmriningasiegesuseld  unndeeiiteslsananuunaziluges
) a X A 1% \ ! = o ) |

Tgusingluiuitiiug A1enseuIuMs Intersection over Union (loU) 4Auiniaingnsnaiu
VOINUNGOUTIU (V09 HUNDVINNBAUHUNITI) AU NuTIn @oaiunniueiuiunags) Tu

mavhwensavdeningaslaveyalugadoyaussinvoniisd  Tausvneumedeyanisiled

Y

FBINYMIUMLY  wazvUIAYRINTavaeNdng  wazwiavesing nsflonlunsiazniaiing

!

wnndmiaegna YOLO finszuiuns Anchor box ileudtlaymdanan uudnfenisais
Anchor box lugunsiing waeduandnl ielrlduadwsfiaseunquuay usiugmndu e
TLUUATNNTBUABNINOIUNUALAT I21U18NT2UIUNTT Non-max Suppression Fadumeuilay
Hunsandraunseudeniagiiuingiieadu LLazagﬂuﬁuﬁLamﬁ’uﬁﬁ Authazlutoy
Adeniidvunly (threshold) Tnedanesfia YOLO griluuszendldluswiidudnuay vos
ms¥irfmgiivannvians wu  sruumsanaduieiesiuiiteneguuiiu fenisdieniwan
oA uuuUlEauty Sewansnnaesvesunarmiinud muwiugwesdanediin YOLO
v3 0tjil 81%-91% @1y Tiny YOLO v3 agil 72%-90% lusmuwesninaniilunisuszanana

{ Y

wuin Sanefiu YOLO v3 egfiuszanas 13 guUseundt dau Tiny YOLO v3 egftuszann 41

1 a =

5UABIUNT INUNAY FINaINUIIanesiid Tiny YOLO v3 Tdhatlunisussuanatiosnin

84 2-3 Wi duanuusludiantesas uidseglusyaunanansailuldauld [14]
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Conv_PDP_2 Conv_PDP_4 Conv_PDP_6
104x 10424 52x52%32 20x20x64

Conv_PDP_8 Conv_PDP_9
I3x13x128  13x13x128

Input image
416x416x3

Conv_3x3 Conv_PDP_1
208x208x32  208x208x16

Conv_1
13x13x

>
x1
640
_____________ Ii]-&_xi)-kl_-l__ flx:'\lx}ll 26x26x64 x
N
8 (_H_M(_H\ ~NU
i« .
gridt |s[x ey rel ]l ] | [ Upsampl
| . A ~ <
2 [ el P ATl ! oy 1 o et oot 1
: : ! 362618 263266402606 128 26x26x64
____________________ ] 13x13x18 |

Conv_1xI
https://www.researchgate.net/figure/YOLOv3-tiny-Network figl 340017457[Online]

Uil 2.22 msnatusunmlasaniiensmilassaiisves Tiny YOLO V3

2.4.4 aanUnenssu Features Pyramid Networks (FPN)

aondnenssy PPN Wunistnauenislivssloniananunaleninmaiy vy
spiufisziinvedlasaneaeuligiuiioasiszianadnvuy nefimsiunsidense fudns
L‘ﬁaa%"mLLmuﬂTWQmé’ﬂwmzﬁﬁmwwmaizﬁuqﬂunmzé’usﬁ”’uﬁizﬁm sULuUMsdesieves
annilmenssa FPN & 3 Uuuusaguil 2.23 16ud madeusieluuun bottom-up pathway n1s
Geusteluwua top-down pathway waznmsideuseluuus lateral connection lngusiay Wi
madousefisuazdundsil
1) Bottom-Up  Pathway Tudufiunsussnanauuumssudunisludnemii
(feedforward computation) weslaseting backbone Aeaulagdu iievhnnsuen

[y

UANUZAIN Iagazla NniivatsuInsaunseaunselnmIany 1neNseeu

1% '
a A A

A
q
fiszlingennuasiden WuUaranas AP UVNIEAMSN YA NEY HATNS

a

MnFugaTnevesavszauisylin - gnltiduununimannyaziionliunis

Y

wu7 lateral waarau i unsAiunsluiud Top-Down Pathway
2) Top-Down Pathway NINENBINNNATHTAAVNEVBILFRETERUNTEIALLLLY
bottom-up pathway anldidunnun miEuduiiornnis up-sampling Ly

Y

a & &g v a o, ] Y o = a & A
ety Wy 2 wh uwasdeyavsgnuiuanuasiduniganui
AIBN1INEIU (Addition method) 1W1AU NadN5I1NNIS convolution UBINTT
Woustaluww lateral connection IMNUUHATNENLN IINNITNAUAMAN Yo
wiazseiufisedinluiul Top-Down Pathway 3zgn convolution ieas1

WHUN AN Y gAYINeTIAIN1Ta aliasing effect 91nN15 up-sampling
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Bottom-Up prdc] Top-Down
predict |
Pathway =y Pathway
Lateral
Connection

http://nuir.lib.nu.ac.th/dspace/bitstream/123456789/2323/3/61061932.pdf [Online]

§1J‘17i 2.23 lassaswanninenssy Features Pyramid Networks (FPN)

2.5 msviliduninsgu wsa Data Normalization

o Y & [ [ v < @ ' !

e dunesgiu Wunsusvsnenuanuay  asdunisuiualugiaveuiunues
Toyanegludiaieiiuluusias Feature (Field) waztharluussananasie wu 93etaya [0, 1]
w3 [1, 1] stlanadnsegluyaeiinvun@asasiiondt Data Normalization lngisnasiiey
Wlvdnnisteyaneuuddazilumsudeyasold

lunisteudeyavesdanasiiu Machine Leaming viang o ¢1 ffuaglidaunsasudeya
wanvaie Scale lalnense newnazsosdnduiiagyiliidu Normalization deufisasyinnis
Uoudeyaliiulueals wasagvilidanesiudsazauisavinuls endiegraty L2 Loss

) Doty o | LY [ a < = dl' o w
%38 Mean Squared Error fe18eaniaiuan Loss Nazdanniduming 1eannenias
@03 vl Feature Weight Ainuauluginid 91slngini19nan azualds Feature Bu 9 lunun
uid1L51 Normalize 9)n Feature Tsidu [0, 1] wiriunua Aazuidamila nnsNormalization

Joya Vil danesiiu Gradient Descent @113 Converge 57Ty

2.5.1 Rescaling (Min-Max Normalization)

Rescaling e vsemsusuan Jumsvibideyaniirgeaauazesgaiuguiuy

Y 9

= o o 1 1 v 1% [ 1 1% o 1 £ =
WA Bedunmsuiuantugisvesteyalieglugad [0, 1] Aensia1vesdeyaanie v3e

Aaad 9 Ui tngasiinaihamidesngaiiluauudvinsmsaiietisestoya

,  x—min(x)

"~ max(x) — min(x)

X
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2.5.2 Mean Normalization

Mean Normalization ~9zdumsidayafiidnuagadneiuliurnn - Rescaling
AIUUY azliauuanA1afulgaIna1awuegn vilvdasues Output 7 [-0.5, 0.5] 14

UIN uazau Faagyiivillanyaunaiuresia 2 9

, _ x—average(x)
* T na x(x) —min(x)

1573792 Mean Normalization 3n35n15Anlaen151AT Standard Deviation TUng

Wizl Output Aivensndl Standard Deviation \u 1 lngls1agiSenin Standardization

The
Normal
Distribution

Probability

Probability of Cases
n portions of the curve

Standard Deviations
From The Mean

-40 -3a 20 -1a +1a +20 +30 +4a

umulative % 0,1% 23% 15.9% 50% B41% 97.7%

Z Scores -4.0 -3.0 20 -1.0 0 +1.0 +20 +3.0 +4.0

https://www.bualabs.com/archives , [Online]

glh?i 2.24 031913 Standardization 989 Mean Normalization

2.5.3 MSANUANINTZIU (Z-Score Normalization)

Standardization %38 Z-Score Normalization @8 A1siveyaiilanwugiany

visedeyanluwauihnsliandaminduaug wazdrudosuuuasgudaniiunis

laedane3fiuves Machine Leaming viany 9 filagaesinisuiuilieuteys

Tiduuvvineunzdeuliluwmalding  Tnedasvzdeuiualuzlvesanaisuasdiu


https://www.bualabs.com/archives
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Jesvunesgiuliong  naifisvegeuidedddanfiuiuneumsulunisuiudeya

Validation Set / Test Set

2.5.4 Scale to Unit Length
Scale to Unit Length fia nsnsdiideyaiialu Vector wasisnazinismsene

Euclidean Norm Wievilsia1ves Vector Usuliiduarves Unit Vector [15]

; X
Xom=m—

|1x]]

2.6 Threshold

a [

w3alean (threshold) Ao ANBUNANTBEIaANATBW IR (nstrument) 5 NS 1UaRIYDS

a

(transducer) L3usanua1sinneeny tnglutiasudunsosoinegludunisaud (diidunn)
A vy a A4 A o oo i ¢ O o a P A4 A o
dielasudunansealodindensliianuoiinnaaninaunssnfdunnAmile  wsedleinae
(3 [ § < [ =t = A v A9 vo o/ a
wanuewnmeenin (fegu) lnewsaleanlunudneugniveunsostiedanlidmivesue

nsinusallsn1sneavauss (dead zone/dead band) vaapIasiiainvisensiuamwes [16]

AOA:-‘IT
. Aq
Threshold

https://www.foodnetworksolution.com/wiki/word/1073/threshold , [Online]

Ul 2.25 19 winmuedThreshold


https://www.foodnetworksolution.com/wiki/word/1073/threshold
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2.6.1 Threshold OpenCV

Y =

NANAIINISYINUVDY Threshold Wundnnisnidainsianis TuniswSsudieuny

1Y
Y 1 N v a1 v 1

A4 Pixel Tunsaziiu 81A1209 Pixel Tununtuiletesnineiasd AaziUasua Pixel v84
WUy 0 wigA1ve9 Pixel TuiuntuiiAnuinninfaziuasuan Pixel vosnuitudy 255
Tmenw input azdealunin Grayscale [17]

pix value
255

030 %080 TS0l 140 160 180 200 220 240 255 pix value
threshold value

http://kengzer.blogspot.com/2013/01/emgu-cv-lab-6-threshold.html , [Online]

SUN 2.26 H1519HEAIDIANUDY Pixel

u

NANAMURT Threshold = 120 azdanadnAlmnianiesnin 120 axgn

USuliidu 0 usidhelydenanndnaegnusuliiu 255 deuaunisiletuived Threshold fie

glx,y) =0 if f(x,y) = Thresholdvalue
g(x,y) = 255 if f(x,y) = Thresholdvalue

#ledud Threshold & 5 wuy

1) Threshold Binary

2) Threshold Binary, Inverted
3) Truncate

4) Threshold to Zero

5) Threshold to Zero, Inverted


http://kengzer.blogspot.com/2013/01/emgu-cv-lab-6-threshold.html
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Original Image BINARY BINARY INV

TRUNC TOZERO TOZERO INV

http://kengzer.blogspot.com/2013/01/emgu-cv-lab-6-threshold.html , [Online]

5UN 2.27 UMeguanIn1svinauvesThreshold 5 Usziam


http://kengzer.blogspot.com/2013/01/emgu-cv-lab-6-threshold.html

uni 3

NANNITODNLUUBAZESS

3.1 gunsaluaziasaslienldlunisaiiunis

3.1.1 AUNIMDS

Nitro 5

https://notebookspec.com, [Online]

JUN 3.1 ampeuitines

M1319% 3-1 peuRIwesTldukasly Train Al dosinuauda Al

AUNTUAFNTUAT DN LTI anuuzindvsulAsaanlaauLay

Train Al NidAwiuegN

1. CPU intel core i3 1. CPU intel core i5

2. ram DDR 4 GB 2. RAM DDR saudt 4 GB 3ulU

3. 1A Nvidia GPU aud 4 GB 3wl

** dmTuszuud]iAniswWindows dasldWindows10 64 Bit WINUUTILANNTORAAS

CiRA CORE 1195%uBetals


https://notebookspec.com/

A15199 3-2 AUARBUNLABSNETIU

Graphics GeForce 1650

0S 64 bit

Disk 512 GB

Memory 16 GB

Processor AMD Ryzen 7 3750 H

3.1.2 naas Webcam 1080

hoco.

g‘l.h?i 3.2 nNasd Webcam

https://thaipick.com, [Online]

M15197 3.2 AR vesaunsal

Resolution 1080 p

Frame rate 30 fps

Lens 12 MP Optical lens

33
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3.1.3 Arduino Uno R3

https://www.thai-corporation.net/

5Ul 3.3 Arduino Uno R3

M13199 3-3 AaaNURveIUesA Arduino

Microcontroller

8-bit AVR family microcontroller

Operating Voltage 5V
Recommended Input Voltage 7-12V
Input Voltage Limits 6-20V
Analog Input Pins 6(A0-A5)

Digital 1/0 Pins

14(Out of which 6 provide PWM output

DC Current on 3.3 V Pin

50 mA

Flash Memory

32 KB (0.5 KB is used for Bootloader)

SRAM

2 KB

EEPROM

1 KB
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3.1.4 #1eunwdis Wi Jumper Wire 20 cm

https://www.spebanmoh-online.com, [Online]

5UN 3.4 angundiad iy Jumper Wire

1 %

Wuansihdyaadisdmanady dausnniinldunndumsideusegunsal

IS 6 al

AelunuNImMDS NIN1STBUABESAREAN, tASNTR way msinasUTdanluszuu ATA wag

lulaspeuiiwmesenusny veseuu wldeudenuaunsainieuen

3.1.5 @1unIuadss Conveyor belt 40x10 cm.

31]17; 3.5 Conveyor belt 40x10 cm

(n) @EWIUAIUVY
(1) @NYNIUATUNLN

(A) EBWIUATUUY


https://www.spebanmoh-online.com/
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3.1.6 Servo Motor MG995

=

*x &
g |

TTETX

https://www.cybertice.com, [Online]

g‘tJ‘ﬁ 3.6 Servo Motor MG995

A519% 3-4 AuaNURYe Servo Motor MG995

Operating Speed 0.17 sec/60 degrees
Stall Torque 9 kg-cm
Operation Voltage 48-7.2V

3.1.7 Power Supply 12V 5A 60W

https://www.ptsmartengineering.com

SUTl 3.7 Power Supply 12V 5A 60W

1x Switching power supply AC 100-240V to DC 12V 5A 60W module s¢uU

fnlnonlud@ Welln1ston19as


https://www.cybertice.com/
https://www.ptsmartengineering.com/

A9 3-5 AnuantAves Power Supply 12V 5A

WIIAUBUNG 100-240VAC
NIRRT 12vdc
QNG 60W

YUIN 110*78*36mm

3.1.8 PWM Motor DC Controller 12V-40V 10A

https://sea.banggood.com

, [Online]

sUl 3.8 PWM Motor DC Controller 12V-40V 10A

A1519% 3-6 AENUR PWM Motor DC Controller

wsasulni Aldauler: DC 12V-40V
wssulWHg: 9-50V DC
AIUANNTT IINATY 0.01-600W
nszugllain 0.02 A (@LAUAUIY)

PWM 8R5IN158UAI9E1

0% -100%

AL PWM:

13 kHz
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3.1.9 1Ased519%uu

(n) (v) (m)

sU 3.9 lasesaseduau
(n) IAS9835199 LU (@) 1AS9A5199 WAL () 1ASIAS9ANUNTNDN

32 ganduafildlunmsdniiung
3.2.1 Windows

Windows #® szwﬂﬁﬁ’ﬁmsﬂamﬁaLmaéﬁsuwﬁa (operating system) a¥1574
Tneusemlulasgend  Weswinanueinlunisldnuneariiiviusnlulasvensladnnswau
goNwIsATenI1 Windows ifldnwandu GUI (Graphic-User Interface) ﬁﬁﬂgmwwaq
Fydnvalnwnafindranunumsteurdiiazussin dlndiResiuuundunetlewa el
msldnunoaildietu  witulpderdililsszuuufifneeie desnifuasinuey
meldnmsmunuveineadnii  nandevdesiinisindineaneuiitsfintassuuUftinng
Windows wazgl¥avanunsaenlimasineiifleglunealdlnesinms Windows &3 Windows
gzdenamslinuunnined

sruuUfURnIs  windows  TdwdnnisuvswduduBendn  wisinsnu
(windows) Muanamadnsusazlusungy Jagtuiinssdnuagdmiinevanssu wu Windows XP ,

Windows Vista, Windows 7 Windows 10 iag Windows 11 Wusu
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3.2.2 Arduino IDE

Arduino 81w (@19eli ¥3e 01-9-8-1) Wuunwasvesudianynsetinduuy
Towmugesavuiiuguvessniauiuaseensiuaifiteonisldan aunsmiludszandldnu
anansegns i muaugUnsaldidnnseinduwiain Sruduges Inan N IRaoum 199 wa"
uansnilidugesannsns ilfeenimssuanmathlvsvenddndutiumumd dnnselin
desnemmazmnlunsET sz Hudy

ety Arduino feldinduunaniesuilisuanudengaanilan tesnn
nTAvefaueia Arduino lidesgunn ilewmumesaiimsnusiawiiuazeediiag
pouihdiaswossind  lunsnwmeuFesisatumslinusmfugunsaididnnsefindsingg

fvgslusunsulssiunarlaussdmsulsau wazdue

3.2.3 CiRA CORE
wwanrlesuildlunszuaunislunisuseaanauuy  Deep  Learning @Sy
Train Waste 19y nszdas vannatann naesuy 1anui uagldmusuiundss Webcam e
#5933U  Wastelngldeauiundss Webcam as3adulunissuninuazadaluuszananalus

TUswnsu Tnenannisyinauvadunanwasy CiRA CORE l9asavnsUssamiiienl

®

Save Project Open Project STOP  AddScene RemoveScene  ClearScene  SaveScene  Load Scene 1.06c

HOoOMBSOmME =Y

5U# 3.10 ns1anisldaru CiRA CORE



¥

Filter

@ ® % =

v General

1
@8 ButtonRun

’
@ DebugGlobal
() Delay
- FlowDataGet
=4 | FlowDataSet
i & IfElse
= Label
2@ PayloadCombine
20 PipeConnection
7% Relayswitch
@ SetPayload
i SoundPlayer
D Speech
< SubBernoulli
Z WaitFlows

v CiRA Al

3
. DeepCrop

7

v Script

324 nasunsasilenugilu CGRA CORE Al#lunisduduns

Filter

40

_— s
v Acquisition
& ImagefFile
VideoFile
[ ImageSlide

@ ImageSubscribe
5 |@ WebCam |
O IPCamera
v Export
) ImageCapture
v Image Processing
) AvgColor
& BgSubtract
(e8] Binary
. ImageCrop
™ ImageRotate
il QrBarcode
© RecordVideo
v Drawing
B® Rectangle
v DeepClassif
@ DeepClassif
¥ ClassifTrain

U 3.1 1Adosilonisldau CIRA CORE

TReVNNUDILARENAB AT

1) AutoRun A @MMSUNAMIBISUALNITYINU

2) Debug fi UAAIKALAYUBYAVBINTTVINIY

3) DeepDetect A® ATINTUNITHNIULTIAN
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1.1 Code \Hausaszyine CiRA CORE AU Ua%m Arduino

finclude "Stringsplitter.h"

finclude <Servo.h>

Servo myservo; //USsiddiilsun Servo
fdefine D2 2

fdefine D3 3

fdefine D4 4

fdefine DS 5

int analog size = &;

int digital size = 14;

int incomingByte = 0;

volid setup ()]
Serial.begin(5600);
myservo.attach (9); // fHuazn 9 AIUAN Servo

for{int i =2; i < digital size ; i++){
pinMode (1, INFUT);
}
Serial.println("ready");
1 { 3
sU# n. 1 Code msavAdIwUsuazUa Library

Project]

void loop() {
if (digitalRead (D2)==HIGH)
[myservo.write (0); // &vlvi Servo HHUHUDdﬁWﬁ 0

}else 1if (digitalRead(D3)==HIGH)

{
myservo.write (55); // &UTHM Servo HHHHUDGﬁﬁﬁ 1]

}else if (digitalBead(D4)==HIGH)

{
myservo.write (84); // aTW Ssrvo HNHﬂUDdﬁﬁﬁ [}
}else if (digitalBead(D5)==HIGH)

{
myservo.write (145); // &AM Servo WMHWIUDIAIA O

print();

} 5UN n. 2 Code MvauIng1vadlusunsy servo
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I
void print () {

if (Serial.availabkle() > 0) {
String read string = Serial.readStringUntil("\n");
//8erial.println(read string);
command(read_string);
delay (10);

} =lse {
Serial.print (String(analogRead(0), DEC));
Serial.print( "," + String(analogRead(l), DEC));

Serial.print( "," + StringlanalogRead(2), DEC));
Serial.print( "," + String(analogRead(3), DEC)});
Serial.print( "," + String(analogRead(4), DEC));
Serial.print( "," + String(analogRsad(5), DEC));

serial .println(-"," + String(encods digitals(), DEC));
delay (100);

N. 3 Code msv‘i’mumsﬁﬁagmmu Analog

/{encode digitals pin

CaN
[l
<.

int encode digitals () {
String str;
for(int 1 = 0; 1 < digital size ; i++){
str += String(digitalRead(i));
1

return strtoul(str.c str(), NWULL, 2);

void command (String str){

//update uno digital pin mode

if (str.indexof ("0:") == 0){
StringSplitter *splt_ = new StringsSplitter(str, ':", 10);
int i = splt_->getItemAtIndex(l).toInt();

String _digital mode binary = String(i, BIN);
while (_digital mode binary.length() < digital sizes) {
_digital mode binary = "0" + digital mode binary;
}
for(int j = 2; J < _digital mode binary.length(); J++){
change digital pinmode (], digital mode binary([digital size - 1- j]);
}
delete splt_;

return;

3U# n. 4 Code M591un1sns9ia Digital



fifdigital out put write

glse ifi{str.indexff("1l:"™) == 0}
StringSplitter *splt_ = new StringSplitter{str, ":", 1l0);
if{splt_->getltemCount(] < 2) [ delete splt_; return; }

String digital pins =
delete splt_;
StringSplitter *spltl = new StringSplitteri{digital pins, ',',

splt —»getltemAtIndex(l);

20y ;

forf{int i = 0; i < spltl_->getltemCount{); i++){

StringSplitter *splt2_ = new StringSplitter(spltl ->getltemhtIndex(i),

if (splt2_-rgetItemCount () != 2)

delete splt2_; continue; }
Index{0) .toInt{);

int wal = splt2 ->getltemfAtIndex({l).tolnt():

int pin =

if(wal = 0){
digitalWrite (pin, LOW);
JS/Serial println{"pin"™ + Stringi{pin))
J/8erial println("wal"™ + String(wal));
I
elseq
HIGH);
Sf8erial printlni{"pin™ + Stringi(pini) -

digitalWrite (pin,

J/Serial println{"wval"™ + String{wval)];
}
delete spltd. ;
l
delete spltl ;

void change digital pinmode{int i,char ch){
if{ch =— '1") pinModeli, INPUT);
else |
pinMode (i, QUTEUT).;

digitalWrite (i, LTOW);

g‘uﬁ n. 5 Code N15%1197uU Digital Output

.2 Gl'li’]\‘iNaﬂ’]S‘VIﬂaaﬂﬂﬂiﬁli’ﬁlﬁUgﬂﬂﬁWﬂlﬂﬂ%El%ﬁf?fﬂLLElﬂ 4 Ysgan
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