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ABSTRACT

Providing security in offices, warehouses and households are heavily rely on
human operators. Sometimes, lacking disciplines in security guards leads to loosen
security. There are often times security guards play a part in being thieves themselves.
This causes damages to the organization and person’s safety. Instead of having security
guards making rounds physically, our team proposes a security robot, Tubbybot, that
can remotely inspect properties and automatically alert if unusual events are

detected.

Tubbybot is a wheel-based mobile robot with differential drive. It can be
controlled via smartphones connected through Wi-Fi. Tubbybot has 4 ultrasonic
sensors. When he detects any object less than 20 centimeters, the robot will stop
walking. Tubbybot has a camera mounted on the head to process the image using
facial detection. If there are strangers detected, he will take a face shot and send a
warning message with the face shot image through email to those its registered owners

immediately.
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bit) Beaziinanmsuuasn g RGB uiluniw Grayscale lngldgnsnndinaanisil

Gray = 0.299xR+0.587x G+0.114x8
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Cascaded Classifier

MmIuunUsEINLUY Cascaded (Cascaded Classifier) fio 1¥u Classifier ane
fsteruluddiudauandduzuil 2.2 Fuile Sub-Window gndauszuamdu “llldlumia”
(Non-Face) agnufjiasyiuit uslunamseiudu &1 sub-window tu gniruunifu «d
Temadulumin” (Maybe-Face) axgnasialuds Classifier fdnlunudiiu uazdsdidnuau
Huveq Classifier snwivla Tomadl Sub-Window hilunhezsinniy

g‘dﬁl 2.2 Cascaded Classifier

1nnslsaneifiudunimihues Viola-Jones fia n1sldiinsiamnany q ase
UUNTILAY uidBuuafiuana1aiy SedHinesiiluniunnni il nadwsues Sub-
Window $unanndenaiiuay (Negative Non-Faces) datlymiludldlnglindnms “Ujias
asitldlelunih wnumsdumlunth” msensiadulaiusnula q lalldlumdidurinlégs
NIIMTAUNLURTN

fnsamildsuundlunseuinad whelaunuesnmuanaiu Tnos
psamIRanaIfiadieiulaeld Features 99 Haar Wavelets ﬂ“’ﬂgﬂﬁl 2.3 uay Integral
Image ﬁdgﬂﬁ‘ 2.4



-
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gﬂﬁ 2.3 Features 994 Haar Wavelets

(xy) =

E‘Uﬁ 2.4 Integral Image

Eigenfaces

Humsinseiesdusgneuiugumedundy fenssuaunsmsaiveslumii
fvannuanes Taemindnuamianizio WATBIRNWeTaNYMzIaNE (Eigen Vector) fianunsa
wildanuvsndenauuususau $aflen (Covariance Matrix) a31unuusassvaslumiin
AT 18nvaBAUATg q v wluntiiiiog1iuIus Ui e IR LaNIZII Y 99901
earUsznavuulumih Seluudazynmaasiiudanizyssyanatiu q fegragu Turk and
Pentland (1991) Ya1nsgaumuudandunninesiieniardnuasianizuayiiie
dnvuzianzvesstamudiyans waiaduuuudasmindnuuziomeifiodun
Aunidavaslunin 38813052978 (Distribution-Base Methods) tumsuaninisnszane
shrrasguuuudeyadedaniinrmduniuaseanildGumindelfiduussinglunis
andula fmegrugu Sung and Poggio (1998) wirfleiduin1diduu (Gaussian Function) 17
UsTnaingunIsnsyaevesAledenguiiegne fagui 2.5
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Face Sample a Approxemation with

Dastnbution = Gawsam clusigrs

o .
Froetal Face Pamtern samples to .M

appeoximate vootor subspace of ﬁm\
xl

cummnical face view

Face Contronds

Nom-Face Samplc Approvimation with
- «
Distribwation

Cisussian clasters

2
-
Spocial Noa-Face Patiern
saimples 1o refing vocks = —
-
subspace boundares of R — «
canonical T e vicws Noa-Face Uentmids

] o 14 s ]
E‘U"ﬂ 2.5 miﬂ'ﬁxﬁ]’mmwm’uayjam'aamq

N1 C++

C++ @8 n1w1 C Programming Language julnsl iunwlunisifigulusunsy
gniaunlne Dr.Bjame Stroustrup LHun3duegAviosujUAnns Bell Labs Uszina
anigowin lusenined w.a. 2525-2528 N1 C++ (nanunAnlunisifisyszansam
291 C Inglimnuannsaves nw € i Widulusunsuanwiifiaanundiu Object
Oriented Programming (IUsinsutdsing) a1nansianidviliyndsiiniw C ¥inlé a1
C++ Aazansavild uadsfintu Cr+ vhls avwn € enaaeviilalle

AW CH+ gnesnuuundmumsyhaumeliduindeussuuufiantg UNIX
fenw1 Cr+ floulusunsuannsndoulusunsuldodisiiuss ansnmuintu venvinil
madeulusunsuiteliannsnthndualdldlal (Reusability) Aanunsavinldinedy

IP Camera

IP Camera fia n#9419330AUszIANMIY Tnsifundesisasadszianiit
AINNANNITAVDINABI2995UA UALIEUU Computer Network 115287U laudandas ay
Usznauluaae Image Processing, Compression, Video Analysis haig Network function
uBNA NG IP Camera 6331 IP Address vasates vinlsaunsadeusefuszuy Network 7
thu fieewile viedinaulddessiues lifesigunsaliasy

uenanil nde42995Ua IP Camera fearunsnmannlek 7 Live Video %150
sevonansitu Web Browser liuasiannsananailunsdufinnmmiadale uay Motion
Censor L9
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2.1.4 Application Blynk

Blynk t9u Platform figaelsideusaszning Arduino, Raspberry Pi, ESP8266 AU
Mobile App l#i1etu Tefivas Blynk Ae aunsathgunsalfenanuildaulalaglidoanis

f a v N " - I v oa ¢ 4 qu
gunsnliasudnuiiy uideudeuseiudunesidadfieldau

U3N15204 Blynk & 3 daufa
1. Mobile App dwiumiuauvsagdeya
2. Cloud Service dwsuiiudayasingunsal

3. Library dwiu@isulaaieusianu Cloud Service

2.1.5 n1saanLuu

nsoenuuulaTiaintIsusudtuIzeeniuunulUsunsulupenfame 5o
s al 12 < = 1 2/ o ] a el
YTudguuuuudau pseaine wiesieazdeade 9 19 wagaiunsadiasedininassléan
%) ¢ - ] o o oA .
ot Falusunsudldlunisesnuwuuiy § 2 Tusunsudeiu fia SolidWorks wag Autodesk

Fusion 360

2.1.6 Servo Motor

¢ a P

Servo Motor t¥unawmasiiinisaivaunisindeuiivesiu (State) lidnasdussey
s yumsmig Tngldmsanuauuuulloundy (Feedback Control) Wugunseiiiananga
AuAuASesinana wieszuumsyinudu q IWhdulumuarudeans Wy muauaus
(Speed), MURuWIITA (Torque), ATUANLSIFHIUIUS (Position), svggmslumsipdeuiiuuy
i (Position Control) vesduatnesls Feaainedviluliannsoauauludnvuzey
Doauld Tnelfadndmunnudesnisiiflmiuusiugige

ALY Servo Motor gdinthiglunisuenvuinfuing Servo Motor soatadnazil

WIAAUA 100W-7.5kW virligldanidinnumanuatglunisléauunniu dagui 2.6
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g‘dﬁ 2.6 Servo Motor

1. Yszinnuas Servo Motor

2/
al o

lagyiagdivia DC Servo Motor uag AC Servo Motor lutSasdnsguii 4 ey
' al v o @ ] <
Wu31 DC Servo Motor finnsldlATasdnsnagnaivinssuuinnil AC Servo Motor 1194910
TRANULNNTAIUANNTELANTEUAGS 7 Tuardesld SCRs uatagiunsudanesldiamun
= Yo i v < v &£ = oquw
Iamuannsalisatensvuageuagldouiiruiligdu Suhlissuumuauuuy AC uas

s8UU Servo lagnthunldnuinniu Feamnsanenyszinnued Servo sl

waslhwawmesvianiulseniu (Brush Type)

Servo gfiaNNawmasazdultmdnains drulsimesdddduysigiuuaznoy

fumedseanszuainguaaineniuneei wileutudguemainly

wasliwaimasvianlifiuusedu (Brushless Type)

Servo lunguiluszneusefidiwasla (DC Brushless Servo Tsimosdsusinin
07179) LoTwes1y (AC Servo) Feliviawuudalastawesia azddlasiawesly (Msuidusadu

vowmesunliidussuniuedoueslvawmes) warawmutaresliuewnes
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2. laseadrevouaslauainos

¥ o w 1 =t @ 17 L g I
Jedninegrmilsvessruunlvgugesly Nfenistdeuszdealuuuy Closed
Loop wirdu msldeussuumunueslaldansadonaunuifuuuy Open Loop 1#

= a ) o = 5 1 a i -
WHDUAUTEUUVULAABULDY (AC Drives) ﬂ’]'im@uau@ﬂ’Uaﬂi%UULﬁa'ﬂ? LU BRI LLIIUR

1l s

o 1 A 1 s 3 L2 o o ld
wagdumdsimuay arliilulumuinguszasdmnbifidyaradeunduludyaduinieu

a3l

&
=

nsauAuMsaulussuuilgunsaldeunduniaduldames (Encoder) 9zl

q

o o 1 ﬂ‘ =l s 1 s - A =i 1 a!‘ e L2 v aowa
‘U‘VI‘U'W]F’]’J’]ﬁJﬁ’]ﬂQJIE]EJ’NEJ\“lLﬁNEJUﬂULﬂu‘UBQQﬂU‘UUﬂ‘WL‘iElﬂ’J’l'lﬂ@l‘iNﬂULLﬁ%ﬂu‘lﬂLﬂ 'lumaﬂgum

Mviweshusweiiazdulfnimes gnosnuuuiaskdnasaduinafuludnuusduuiaing

1 v (3

o a a il Y <
(Package @43l Encoder finagaiunsusiuaings mgﬂﬂ Sonl

v

Connectorization Gearfieids

Shafts

JUN 2.7 duusenauwas Servo Motor

Gearheads = ReddmsvananuSisouiiafiuussin

Shafts = NaNURINBADS

Flanges = whwaudwsuiasweinas

Feed back = gunitloundunie Encoder

Connectorization = tadeanglwidweines wasiareansdvmsu Encoder

Breakes = YALUSN

1
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1A598519209 AC Servo Motor azadtaduuainas 3 iarilu Feusenaudiy 2

1 o L =

dnidAy Ao dnmaiuazlaned lnvammoiazusznaumieunain 3 g vnainaeluay
1 < = i 48 % a 1
Aetlunuvanis (Star wio WYE) uazflaneremniidaseansfuuen 3 1§y (Radmseaazer
aly) dulsmesviviewdindna1ns (Permanent Magnet) liflunanwu, Liflnouiiag
wad uaglaifiulssau Brushless)
2/ a1 . i { o 2 a o a € a:? '
Iaseadeilifivaadeiuliuasuuseaiu asvlivssdnsamusweimasgetiu
= =i 13 © o d 1 I = d
imsgadeluvnmavans lifessednvidosinudssaiu liRsusenielviiesannis
Benszuannulssinuiiuneufiunesiufmwamanswnsiiueglusilsines
o s g A o } 24 1 d’) 1 s é’ 1o
dwiviagiinaiusinananisizuandeiuly Tnsduegfusiniuay
= a o ¥oa 5’_’, =) qg | a4 1 = (3 = Vs o]
walulagvesuiengniaty 1 daldunviansiaign wu wsilin (welse) sufamsldiani
=i 1 1 = £ =l [ v o =l g 1
famunwiegau mnseu Tavead wiedleladey Wuiu Uegtuedweslweimesdu
Ingjaglitagarsudmanuuuiiloladion 1losnfiguandAauduudingn wazaiu

o =l I a = =i o 1 =3 o as <
LRHNEANLIDITIAINNTN LlJE]LIJSEJULV]UUﬂU’]ﬁﬁ}ﬂ'ﬁLLJ.ILVI@HLLUUBU y WQ‘EUW 28

50 —
g
g ——
3
o
e
o —
§ __
€
S
Magnet Type

B Ceramic

B Anico

@ Ssmarium Cobalt

B Neodymiium Iron Boron
JUN 2.8 Jagninairaduwivanans
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3. NanN1TNINUTBRYRsIINBLNDS

NsYNuYRagaslinawesvintazeduiunisvinauvesdelasiauawas 3
@ - ' -~ o o ' % @ al
Wa Asguyn 2.9 nande Wednsauaulireulnsaiassinenseualwiidrludivnaind
I < I & ' < o v & =
aomed wnunanvasannasaznateilunivdnlii uasnyuindeuimisanuiafius
s a4 = i Y @ = [ 1 I
HUMNALD 9158091 AUSIB9LATTUE (Synchronous Speed) w3aausauuulinin
ct & ' a P o
vy uazazgalilsinesdndunsimdnansmyundoudiny
s v & s o =J = o o (¥} Kd!
NnanwazlasEs1svalswasuaznannsvaunmiloutuddasiauaines o4
] ¢ o M o1 | = a € = o 19 ¢ a o
Wunawasiuued unliduuseaiu (Brushless) lifldmauiinasines 39vliusmasesing
dA =l U s 1 -7 L 1
Hyassnuuuaneeiueanly 1w L3enviudwsian Permanent Magnet Synchronous Motor
.:5 = o s rnl 1 1 v =l 1 =l L3
(PMSM) @lamunefadalasuauawasniiiudsianu Uefiseninedieesluaines (AC Servo

Motor) #3athafitSenin AC Brushless 3o Brushless Motor tuguy

sU#l 2.9 n1sviauwes AC Servo Motor

4. TnseainvasszuunIvauaslauenes
dnuwairreIsruuAMIUANEEThnamesazdusyuuAlvauLUUUTA (Closed

Loop Control) #Usznaunisn1smuRa 3 wuufie n1saauAuLssda (Torque Control

Mode) Beagasseunsagulugn, nmsmurudnsuss (Velocity Control Mode) wagnmsauny

]
=l

By AI3UN 2.10

sl (Position Control Mode) #satigudnuuangn Tasilesdusznauiid

o
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<l v ¢
JU% 2.10 lassaireszuumupuigeshiuemes

wasluwelnasd (Servo Motor) (suws 4.2), yamuaumsiuiaeugasla Servo
Drive, Servo Amplifier n38138n11 Servo Controller (finune 4.4, 4.5,4.6), gunsnl

Usundu Feedback Device Liu Speed Encoder wa¥ Position Sensor (#lws 4.3)

29AUSZNBUNISNNINIUTD GOSN LA DS

NITYINIULNBSFN Servo Motor wWisgag adentuluanisayiiaule nisiagls

Servo Motor azmuANaNwMInaINdsutusadiosrUsznousn il

1. paulnsataas (Controller)

g

= o eiu -] s 1 2 v 9’.’/ d} qiv
Controller finuiumdsangldnuindeanistv Servo Motor Tuindouiife
| | v ' v a 3
AUS I Ivsuarszazvalnduselnanaluu wirinssgailazilu Controller 91Ty

fmualyinuii Servo Moter

2. waslalasWiies (Servo Driver)

@

Servo Driver 955 U& gy 11310 Controller waz&4n151¥ Ui Servo
Motor tadeuiiniudi Controller 301531 we Controller"Lijﬁbdﬂﬂ'imumﬂwmﬂﬂﬁ Servo
Motor 1fle491n Servo Driver astliufiiuuvesia Servo Motor TivihaunusUwuures
nsAuAY lddasdunisaunuainss (Speed Control), MsmuAuLssdn (Toque) uay
N15ATUANAILYUS (Position Control) @2 Servo Driver ax1lu #afivuna1duysvse
wislimoiene q Wiiuda Servo Motor Iiauldesgndeanazusiugr mseasiuile

1% Servo Motor A9g@asil Servo Driver 1due AIgUN 2.11
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gﬂﬁ 2.11 Servo Driver

3. 1waslauaLmas (Servo Motor)

§ o A s A ﬂ, L7 =] o

weslhwalma s ituindougUunsaiyouaseednsnans oz uUIBIN1sNY
u’j v q‘ /o o w s § 124 o 1 o/ s
1wy 9 iiduluauguuuunlasufadaindd Servo Driver wiouiudsdyandaundulii
o ; | = -ﬂl a -] | 1
#2 Servo Driver 1998uil Servo Motor LARBuNA28AUS I U uasseugnialunig

< < 1 oY v o a A Y o

waguiluszeyniailniudy fedygyimvesda Encoder flagnneluda Servo Motor v

Tnsiadounves Servo Motor Wuiimnuusiugigs

2.1.7 Gearbox

I a = ai v o 7 1 o a = v o = =Y A 1

Gearbox {waseaflenlddmivdeiiadamiena Swihinaseunisnyunioussdnfild
MnNamasaInA e llgIRRfaInIsItIu Fenielu Gearbox uasilssuuiesegnnelu
lngdnmanlavuegiuguuuunisieveaiie, Sruiuilewasvuinveailasiuansieiu

ﬁqgﬂﬁl 218

31]171‘ 2.12 Gearbox
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LUIAANITVEUIUSILASULAZNTIDNLUY

3.1 MANNI1599NLUY

Y o0 o = ° 1 = o | s ' ¢
maaamwuuu%mmmmimammamuﬂuﬁmﬁmimaﬁuﬂuﬂumamuﬂumLLaa
E %4 o A
1 AegUN 3.1

@ E-inall
= -
2 scannar sarsor f
- -y
-
.
- " ot
% a
Tubibry Bot
. =
Yy
¥ [
arses - Fan ~ . =
-
ey
- ¥ -
o ' o

JUT 3.1 mavhauvesuegussuiuglde

3.2 laseadnauazaunsainteluueud
3.2.1 laseasng

drugrunvady 3 Fu vharnmdawdunun 3w, 3 uly Nsdeutuuulasuanndn

eIl 1 ux. vun 2 x 1 97 wagdrugudmuugundnininegiifealusing fuwsy
avAdanLla
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1036 mm

— -—

= v | @ W
3Un 3.2 TaseasveiusuisnwauUasass

- = a o i ° @ 1 s o @ 19 2
9INUN 3.2 9gdimsfnis Ultrasonic sensor §147u 4 i1 seuuaudiiatoarulalld
VusudiAGaunvudsinuI

3.2.2 Ultrasonic Sensor

Hueynsalilddmiuasiadusses lunisiuvesjusudsndudesdiielaliviugud
wwaoulurudsfiauine Tagund Ultrasonic Sensor vilulusiesnatnagldsu HC-SRO4
faguit 3.3 dalnsunfuezdsdygraniu Analog Aild3auRy Arduino wAdIT AC
Servo Drive WuasSuAndu Digital ¥inl¥dasiieasuuasdyyranazisaiulifinduu
ﬁnmfuﬁqﬁwmifi’mumﬂ'ﬁxUzﬁﬁ&lumwaw%’mxaxLﬁa’LﬂUﬂﬁﬁaﬁﬁymm ﬁagﬂﬁ 3.4

31]“71. 3.3 Ultrasonic Sensor
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& ) do N
3UN 3.4 Ultrasonic Sensor 1Mn15uUasi9sia’

3.2.3 IP Camera

IP Camera \Hundesiifnniaguudiuuasiusud vimhildsawludspeufiamesly
szuuiiahamitldludsenanadaly Fatumisnisinsaisuiudeseddni uasdumin
iivel¥tanusaunsLan wsesyiUmnIvuyed helanusauananiwlusedus wagds
anusausaiiulumiayedls fgui 3.5

Eﬂﬁ. 3.5 IP Camera
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3.2.4 NodeMCU ESP8266

- o o o <l 9
NodeMCU ESP8266 tu Plate Form nilafiiiusigielunisvinanuierfuszuy
a ¢ o %) . o I3 :
Bumasiln NUsznovuludie Development Kit (fauasn) way Firmware (Software Uy
vain) Ay Open Source a@unsal@sulusunsudiontun Lau ld vilildeuladieduan
[ . . ) s o ar 4 I v oa € &
wiauAuluga Wi-Fi (ESP8266) Fudualaddglunisididensefudumesintduies
NodeMCU Huildnszad1efiyu Arduino asefifinesn Input Output Buil-in u1lu9
a o w ¢ | ' sl v A
ansalsulUsunsuienlosiugunsaidng q Idlnglidesiugunsaidu q Jaquudl
v = o 1Y . ] ) [V v
unsau et Arduino IDE Tausauiu Node MCU 16 Savilildniw ¢/Co+ Tu
=l o &
MaTeulusungy Aagun 3.6

5U#l 3.6 NodeMCU ESP8266

3.2.5 Opto-isolator

= o

N158§9971U1A NodeMCU tuvziiussnulniidesadniunsdddiaasdudunieides
PNMIANEINUIIAINTaLY Opto-Isolator T

Opto-isolator 1fugunsaiidnnseilndiildlunsdoudenuadagldndnnisiuasy
W &  a P Y & a v o @ d' '

el ludygyiuuas wasdsunduanuaadulwieudy Mdmsunisdeuse
TRy InUTENINERNNRTTIsDIN SN Wi e uAnvIaie deeiunssunIuf unalnin
weenilumarsriausazsiinzusenaume LED dewasdelfvnfusindunisauayingy
o v a s A a o v ow a

waadulnlimsmdamesvielnldlalon Tnsazgnudnsiueglumifediy AagUN 3.7

gﬂﬁ 3.7 1933 Opto-Isolator
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3.2.6 Invertor

mnmsidentd AC Servo Motor vilvisfueuddwludiesdl Invertor vinnnsudaslih
=l L a A
nswuanss (D) Mnuummesidunszuaadu (AC) fagud 3.8

R 2

. 000800

5U# 3.8 Invertor 1um 1000W

3.2.7 Step Up & Step Down

9 ) o a o ) ' & @
nn15Laanld AC Servo Drive Milin1sSudgyiaussaulnia 24V uinisidonld
4 v ! = v a € A ) o <
wuataeIdualdimesud 12V Jerestigunsaliiuussdulin de3ui 3.9 way NodeMcU
5 o s = al « . o A
ESP8266 thildlsesiulu 5v Fsresdgunsaianuseduliih dsguin 3.10

3Ul 3.9 Step Up 12V to 24V
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;:‘Uﬁ 3.10 Step Down 12V to 5V

3.2.8 Router

¢ () a & | = b . A
gunsalldluntsdsdyyraduimesiariu Wi-Fi el NodeMCU waz Application
A 1 o v o
Blynk wionsterulsl faguil 3.11

sUfl 3.11 Router AC1200
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3.3 TUsunsuuazn1sAuAY
3.3.1 Application Blynk

Tumsmurusjusudszeglnaiiu ald Blynk lunismuay uddsdeyaluds NodeMcu

[ ar

da o Y . A o v o
ninstusunsuldsdeyaaluds AC Servo Drive Wiedaulsk AC Servo Motor ¥eu

| 05-16-2017 Tue 17:16:17

5Ufl 3.12 wiinalgauus Application Blynk

Y

INFUN 3.12 2lin15810IM370 1P Camera 1l ludruuuiiteldlunisueanin
wnnsaiimaaiatuiimihvesiueud uazasdmsiaeduria 4 Yulumsaiuguiienians

\AGOUTNVBILEUR
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3.3.2 AC Servo Drive

[ @ < o | 13 & [ ar < = o 4
AIUTULAFDUNGNUBIVUBUA ISEIUNIY External /O Module AsgU# 3.13 Favinlu

AC Servo Drive ﬁ’agﬂ‘ﬁ 3.14 M19unudals Tnefdesfisusniiu 981190 Ultrasonic
Sensor wag NodeMCU ESP8266

3‘l.lﬁ 3.13 External I/0O Module

5U7 3.14 AC Servo Drive
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3.4 WHUNINISLYIUAD

lunsvivjusudduusnannazsieseenuuulassadraiusuduaz§innisldgunsal
1 [V W = i i e o -
AN 9 W SanesDanuUULNURINSWeNAaudazaUNTal waslaudneasinih Weldaunse

= < ! P a ::lf/ a - &
unludaliananvsagaunwsasfienaasintiulueuan fguil 3.15 uaggui 3.16

L Battery 12V ] [ Battery 12V ]
Router Step up 12V to 24V Step down 12V to Svl Invertor

4x Ultrasonic sensor NodeMCU ESPEQG&J 2% AC Serva Drive

~

J

2x AC Servo Motor

A

JUN 3.15 unurwanaa9sii

4x Ultrasonic sensor NodeMCU ESP8266

\ Opio-isolator

[ External 11O }
[ AC Servo Drive]
dey

JUN 3.16 uruAMaAI9T

0

@
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4.1 Tasea¥avjusun

v ] = 5 a‘j - s 1
nnnseenwuulilassahvjuudiignuionn 3 4u desesiugunsal uaziianagase
d a o fa & a ¢ o =
nanaeRnAsgUnIaldidnnseiing fagud 4.1

S

%

A . P A i ,
sun 4.1 FIUVIUULUAYN 3 YU LaenIamae Ultrasonic Sensor

U

n3fiace AC Servo Motor asfinaalvied s sihuviadusnaudnans danisnyus uay

nsiaesindaLAdd kazn1siane Ultrasonic Sensor asvhmsiinasliuudy 1 vesgiu agu

4.2

2/
a a o

JUT 4.2 imevgilidunuaznsinssgunsaldidnvseling

Y
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cj v 1 € [ d‘ 3 Y s = 7 = [ L4 -:i
Wesanuuulasadiaueuinieluiade Wetluldass Rpaligudnwainteuend
UnUaszuunelunmun wazdasauisaudlovseda-Unsyuulade

JUT 4.3 AMunihwesjusudsnwianulaensiy
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JUH 4.4 AundviueussnwAulaondy

MNZUR 4.3 uazgui 4.4 asulain lassadenisuendndudesUasadodedldu
wIByAAaNIeuen dedeseanuuuliiiaiulamu wasifuduveslassadranglunanuale
dn¥n
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4.2 nspuAusTesing

nmsmuauszorlnatu nnmslddyyradunesidalias vlkdemiaeuiini

' 2y = = -
Indlnavessgaymeainyueudiv Router duiinanndesiiiesla lnganuiinageu fe

a wa a s & ) -
2AsUfuRNIITIAmNsIuMmAnS ECC 4u 2 faguil 4.5

U

1T Ty 2 1 -2 =h » g

D o o o o o o f

s

P P LV Y] e
JUN 4.5 syesaniinANuINdy I Wi-Fi

o =3

nnmsdueudpdeunlumudianis 9 uasvinsifumrnuduvesdyyin uda

o 1 aww 2/ ' = = ' v a4 o o
uAnfilainasins v lneudaznsmazidunisaassiiuandeiy iosraosaniunisaifiay
Duldlaviaunveanismunuviusudsseslng dansini 4.1, 4.2 wae 4.3
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4.4 UY3gans5n1mn139ULAaaUYD9 AC Servo Motor

N3USAY AC Servo Motor TrvienuneuiutdusnlusesUsuanig o ufaugs,
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AT 4.2 LAAIAT Accuracy NATULTINN 9

i/ Accuracy (%)
AMS2 (RPM) Huaot Musu WUYTUTY
50 93.33 27.63 93.18
100 96.00 41.02 93.39
150 91.92 25.88 94.00
200 90.86 25.60 95.27
250 89.50 9.23 95.34
300 93511 23.39 9542
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ANANUIN N
PROGRAMMING

Code 1591914904 NodeMCU ESP8266

‘lr. fdr Flome Vs Help
{* Comment thes out to deable prnts and save space */
edefine BLYNK_PRINT Senal

#nclude <ESP2GEWIFLR>
#ncade <ByrkSmpieEsp8266.h>

{1 You shoud get Auth Token in the Bynk App.
1/ Ga to the Project Settngs {mut won).
char auth{] = “7457484977d84a2eB4B 15 0508 (48",

17 Your Wi credentals.
!ISamdtn Yuwanm

= "Sude 0"
dwm[l - “conoMI211234°;
voud setup()

1/ Debug conscle
Seral begn(9600);

EEEssa s
SREERZE

SermlpriEhi v conndlind, faderiairmeBsi Y
Seralprnth("IP address: *);
Seralprinth(WF.locallP()), //wanswsnsay 1P woa ESPE266

IABLCalts

Fie id Pormat Vs bielp

1f You shouk get Auth Token n the Blynk App. ‘
1/ Go to the Project Settngs (nut con).
" char authl] = “7457484977
I Your Wﬁm
1 Set paund w™ hr open networks.
char sad(] = &
char pass[] = mnnmmr ol
1/ Debug console i
Seralbegn{9600); &
mﬁ(‘\mwmmd') /inansdpainnsonsaduts J}
Seralprnth{"IP address: *); ‘}.:
Seral prnth(WiFbcalF(}), //uasanoay 1P s ESPE266 at
| Bk et s, ) i
')‘
voud lnop() il
{ B
: Bhynkrun(), |

ini Gl 13
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Code N15¥91uveIN15AsTUTUMA

fie Tdt lorme Yw MHelp

1* Gobal varables */

Strng face_cascade_name = “C:\lopencv3\\nstal\\etcl \haarcascades\ \haarcascade _frontalface_ak.xmf;
 /stmg fn_facedatabase = strng("E:\\mg\\test_pic)\dstabase\\facedatabaved) ext”);

CascadeClassifier Cascade;

face_
Strng savedr = "E:\\mgiitest_pici\datai\";

Stng wndow_namel = “Restime webeam”,
RIS Rk /OO0 RN NN N Tl T R T »
Ln 4, Col

=L i L i g areey 4 i i Sk g -t P

!:- fae towe 'm». u.
String wandow_name2 = "fream gray’’, -
Strng wndow_name3 = mw
wndow_named = “face capture”;
o

{/ mages for frst persan
rmages.push_baddrrread("f-\img\\test_pci\database!\persont 0 bmp”, IMREAD GRA‘lm)}. bbek.push_back{1);
images. push_badk{rmread("E:\\amg\\test_pi\\databasel\persont_1 bmp", IMREAD, ubek. push_back(1);
"\iwi-m.bid( Amg\itest_pe\\database\\person1_2 bmp”, IMREAD_GRAYSCALE)); Bbek.push_back{1); 5
€ R RS R TR AT -“H:‘WWW TTE 1 USRI A bt 03 C STLRPNGEINS Py Yo dpedt B 8 »
tn &4 Col 12




nup.m_hd(m fumg\\test_pey H&M\\puml_ﬁm IMREAD. GMYSULE)}.

W.MMM\WV&MW\WJW‘. nm,mvsw.ﬂx bbek push_back(1);
images. push_badkrrwead{"E:\uUmg\\test_pic\\database\\persont_4.bmp”, IMREAD_GRAYSCALE}); bek.push_back{1);
mages. push_baddmread("E:\\mg\\test_p«c\\database\\personi_5.bmp", IMREAD_GRAYSCALE)); bbel.push_back{1);

mages.push_baddrmread("f:\img\ itest_pic!\database!\person_6.bmp”, IMREAD_GRAYSCALE}); isbels.push_back(1};
rrap_puh baddrreead("E:\\img\\test_pe\\database\\persant_10.bmp", IMREAD_GRAYSCALE)), lsbels push_back(1);

/1 mages for second person

mages push_| b-d(mﬂ("f \img\itest_pic\\database\\person2_0.bmp”, IMREAD_GRAYSCALE)); babek.push_back(2);

mages. push_baddmvead("E:\\mg\\test_pic\\database\\person2_1.bmp", IMREAD_GRAYSCALE)); kebek push_back{2

mages. push_baddrrvead("E:\\mg\\test_pi\\database\\person2_2 bmp”, IMREAD_GRAYSCALE)); bek.push_back(2);

mages.push_baddrmread("E:\\rmg\itest_pci\database!\person2_3 bmp”, IMREAD_GRAYSCALE)); bbels.push_back(2);

rmages.push_badkrrread("E:\\img\\test_pc\\database! 4 bmp", IMREAD_GRAYSCALE)); lbeks push_back{2);

mages.push_baddrmread("E:\Umg\test_pici| " IMREAD_GRAYSCALE)); kbek push_back(2);

mages. push_baddrrread("E: \img\ \test_pc!\database!\person2_8.bmp", IMREAD_GRAYSCALE)); bbek. push_back(2);

images. push_badk{rmread("F-\\mg\\test_pic\\database\\persan?_9.5mp”, IMREAD_GRAYSCALE)); bbels.push_back(2);

R I I T T N N N N N e T e e o R T T R S

NS, Cot 1

T

Fie (dr lowwm Vs tiely

Pr<face: :FaceRecogneer> model = faor oeatefpenFaceRecoprrer]),
model->tran{mages, bbekx);

i (tace_cascade boad(face_cascade_name)}{ protf™--{)tmor loadng face cascade\n™); retum -f; );
{1 cument dateftame based a6 curment System

;‘h(Mﬂ'ﬂ(lil 1»'q)

1{Steam vdeo

VideoCapture cam,

ficam. 0}

cam. open(“rtsp -/ fadmnadmin1 2342192, 168.1. 210/Sreamng/ Channeks/ 1017);

1/Read the wdeo stream ,
f (\cam sOpened()){ cout << “Camera couklent open” << endt; retun -1; }

am >> frame;
R T N YR W Nl RN M
’ n s Col 2

A : e LS




Fie [de Vormm Ve Melp

: (frarme.empty())

ot << "Video over” << endh
}

resee(frame, frame, See{640, 480));
{frrshow{wredow_name|, frame);

cvtColor{frame, frame_gray, COLOR_BGR2ZGRAY ),
equalzetist{frama_gray, frame_gray);

1/~ Deteat faces
face_cascade detectMutiScale(frame_gray, faces, 1.1, 2, 0 | CASCADE_SCALE_IMAGE, Sze(%0, 50));

tme_t currentT = tre{NULL);

tm "t = beabme{BourentT ),

{fconvert tme_t to stmg

stritme(curenttme, 20, “%Y%m¥d_%H:%M", bcatme{&curentT));
stritme(arrenttme2, 20, "%H%M%S", hdme(ta.mT %

CT = atofcurrenttme2);

:I(Il!_h = ;i < faces soel); ++)

Pore canter(faces(i].x + faces{i]vadth / 2, facesi].y + faces[ilhegit / 2);

resee| frame( faces[i]), facedetect, Sze(200, 200));;
mmmmmwm

{1 prechnon
it preddicton = moded >predex(facedetect);

f (predicton == 1) box_text = format{"Fon™);
cbe f (predcton == 2) box_test = format{Pac”);
persan = format{“person = Sed”, predution

cout €< "Person + " << pradicion << endl;

[{Save tace mage n foder
nwate(saveds + cumentimel + * bmp", facedstea);
:M!ﬂ&lMisll

ffcdodate tme

o diffame = CT < ST,

i(m:»s: dfftme = 5;

else diftme =
m«'ﬂ‘«ﬂ«'ﬂ «c‘r«m << dfftime << endi

© RS NN T R e I NI R R b
B ) N a An X Coi

=




a8

fie fde lormme Vew Help

:(tha >=5)

::W. L \WWM\'):
Uninon®, cutrentime. 2);

streat{Uninow®, ".bmp™);

rwite(savedr + catenttme? + " bmp", facedetect);

Il‘:!td amalspc

IMalPtr oSmitp = NULL;

aSmep. CreateInstance("EASendMaiOby Mal');

o5mep->LcenseCode = “Trylt";

/1 Set your gmal emal address

aSmitp->Fromadds = "Meteogan38@gmal com’; i
/1 Add recpient emal address 3
o5mip->AddRecpentEx("Meteogon38ligmal com”, 0); @
/1 Set emal subject

oSmtp->Subject = "Tubby";

{1 Set emad body

_bstr_t cid = aSmep->AddInine{Urinond);

 (od kngth{) == 0) o3

AR R A8 s R A Y U T 08 e i i I s, U R b ) > 3
N Col a

v o . = '8 iRy, - - e

Fie [dt Flawas Ves Help

:(d-llmﬁ) e -

tpertd_T("faded add embedded mage nth enor: %s™),
{const TCHAR™ JoSmitp- > GetLastEnDesorption()),

oSemtp->
{1 Use the od as ink n the body text

aSmtp- >Body Text = _bstr_t{"<htmi> <body> <mg sre=\"ad™) « o + _bstr_t{"\" > </body><htmi>");
1/ Ginad SMTP server address

" mﬂ(_ﬂ'!utblmdmdnm;mt Tl
f {oSmtp->SendHal() == 0} %
\ _tperef{_T("emal was sert suceesshlylirin®)); '
ke 3

¢ RN T TN AN T T N S e »
n 298, ol 12
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Fie fdn “

_prrefL_T("emal was sent successfubvin)); of

n!‘v

_tpretf_T(“faded to send emal with the ermor: %s\fin”),
(const TCHAR™ JoSrmtp- :
if (oSmtp 1= NULL)

5T = CT;
break;
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AMARUIN Y
AC SERVO DRIVE PARAMETER

AC Servo Drive (Left)
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AMANUIN A
DATASHEET

Chapter 3 Connections and Wiring

Thiz chapter provides information on wiring ASDA-A2 series products, the descriptionz of /0
signals and gives typical examples of wiring diagrams.
3.1 Connections -

3.1.1 Connecting to Peripheral Devices

Figure 3.1 Configuration
VIR . o~
e L L R
. CRNTZIELT
- T e e e el e o
i L
retion sevae B e
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Chapter 3 Conmections and Wiring

AFDA=A2

3.12 Servo Drive Connectors and Terminals

Terminal Terminal Noex
Identification Deseription
Lte. Lac Control circuit Used to connect single-phase AC control circuit
ig terminal power depending om comnecting s2rvo drive madel.
BEST Main circuit Uzed to conmect three-phase AC main circuit power
il terminal depending on connecting servo drive model.
Uzed to conmect servo maotor
T;'v:b':?' WireCalor|  Deseription
uVwW B d s Connecting to three-
G % output v White p'hl:g motor main
(=) w Black cirouit cable.
Connecting to
Foieh Green | oround terminal (&)
of the servo drive.
Emsure the circuit is closed
Internal resistor | between P and D, and the
girouit is open between AD and C.
Conmect regenerative resiztor to
External resistor | BD and C, and enzure an apen
circuit between M5 and D.
Regenerative Connect braking unit to AD and
A : @, and enzure xn open circuit
e e i ats between A and O, and P@ and
C.
External braking | (N terminnl iz bailt in Lic, L2, ©),
umit and R, S, T)
P& : Comnecting to (+) terminal of
V_BUS woltage.
¥= : Comnecting ta {-) terminal of
W_BUE voltage.
@ twa places | Ground terminal Eﬂsz-ds:un‘.;o:‘:gtr‘nmundmn wire of power supply
10 comnector Uszed to conmect external contrallers. Please refer to
cn (Opticnal Part) | section 3.3 far details.
Uzed to conmect encoder of s2rvo motor. Please
refer to section 3.4 for details.
e Wire Color Pin No.
LUender T+ Blue 5
CN2? connector T- Hhue/Black 4
(Optional Part) Reserved E :
Reserved - .
=3V Red & Red/White 14,16
Black &
i Black/White 13,13
3-2 Rewision january 2011
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AAFDA-A2 Chapter 3 Conmections and Wiring

Identification Dezeription

Termi Terminal
erminal ‘ermin Nokis

Com oeali
N3 nm;:::;, = Used for RS-455 or R2-232 communicatian
: comnection. Please refer to section 3.5 for details.
{Optional Part)

R mrmratol Uzed to conmect persomal computer (PC or

Ch4 g'l::u:)ll Part) naotebook). Please refer to s2ction 3.6 for details.
Position feedback
zignal connector | Uszed to conmect to linear scale or encoder to

CN5 (for fult-closed comstitute a full-clozed loop. Plenze refer ta section
loop) 3.7 for details.
{Optional Part)
CANopen

NG communication RJ45 conmector, used for CANopen communication.
port Please refer to section 3.8 for details.
{Optional Part)

Extenzion digital
i Uzed to connect to extension digital inputs. Please

CNT input terminal r
. section 3.9 i -

(Optioaal Part refer to section 3.9 for details

ons Roservd | [nesered
Communication

M9 extension Uzed to connect to other extension cards (will be
connector available soom).
{Optional Part)

Wiring Notes

Please observe the following wiring notes while performing wiring and touching any
electrical connections on the servo drive or s=rvo motor.

T

Ensure to check if the power supply and wiring of the "power” terminals (%, 5, T, Lic,
Lag, U, V, & W) i= correct.

Please use shielded twisted-pair cables for wiring to prevent voltage coupling and
eliminate electrical noize and interference.

As a residual hazardous voltage may remain inside the drive, please do not
immediately touch any of the "power” terminalz (R, 8, T, Lic, L2c, U, V, & W) and/or
the cables connected to them after the power has been turned off and the charge
LED iz lit. (Please refer to the Safety Precautions on page i)

The cables connected to R, 5, T and U, V, W terminals should be placed in separate
conduits from the encoder or ather signal cables_ Separate them by at leazt 30cm
(11.8 inches).

If the encoder cable (CN2) or the cable for position feedback signal connectar (CN5)
iz too short, please use a twisted-shield signal wire with grounding conductor. The
wire length should be 20m (85.62ft) or less. For lengths greater than 20m
(65.62ft.}, the wire gauge should be doubled in order to lessen any signal

fevizion Jamuary 2011 3-3
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Chapter 3 Conmections and Wiring ASDA-A2

34 Input / Output Interface Connector -CN1

The CN1 Interface Connector provides access to three signal groups:

i Ceneral interface for the analog speed and torgue control, encoder reference signal from
the motor, pulze / direction inputs, and reference voltages.

ii 8 programmable Digital Inputs (Df), can be set via parameters P2-10 ~ 92-17

iii 5 programmable Digital Outputs (DO), can be zet via parameters P2-18 ~ P2-22

A detailed explanation of each group iz available in Section 3.3.2, Tablez 3.A, 3.8&3.C.

3.4.1 CN1 Terminal Identification
Figure 3.11 The Layout of CN1 Drive Connector

CNT Drive Connector Side Yiew

Rear View
CAL BRI SR EL R R N (Y Wl e B oy %N
B [=es) (-] ;s «Hi] [N [ | RN [WENT (DO TR [Tl

(O] (T (R[OS [BT) [ (O] (e (VU] (RO [TAC] o] (O

JIDUYT] [UUET TORE WS DU O DR VR e BRI M
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ASDA-A2

Chapter 3 Commactions and Wiring

CN1 Terminal Signal Identification

D03~ |Digital output

T

4 |DC2- |Digital output

DO5-  |Digital output

|6 |DO1- |Digital cutput

D05+  |Digital output

|B |Did- |Digital input

29 | /HPULSE [High-speed
position
pulze ()

31 |Oi7- Digital input

30

DiE- Digitad input

10 |Di2- |Digiel input

1 |DO4+ |Digital
output

3 |DO3+ |Digital
output

5 |DO2# |Digital
output

7 |DO1+ |Digital
output

9 |DI1- |Digital input

33

Dis- Digital input

2 |Dig- Digital input

12 |GND  |Amalog input
signal ground

17 |COM: |Power in
L12~2Nrﬂ

i5

PFULL Pulz= applied
HI_3 power (SIGN)
(SIGN)

14 |NC Na

13|GND  [Anslog input

-

16 |MON1 -
monmtor
output 1

15 [MON2 [Analog

manitor
output 2

18 |[T_REF |Analog
torgue

Input

17 (VDD [+24V power

S 70

20 [WCC  |+12V power

omimand

I9|GND  [Analog input
signal

ground

g
E

/A pulze

04  |Encoder
A pulse
output

T
R

Emcoder /Z

AOE  |Encoder /B

pulze
output

25|08 |Encoderl

pulzse
Joutun

IT|SICN Pozition sign
)

J9|PULL  |Pulze applied
HI_? Power
(FULSE) |(PULSE)

41 |PULSE  |Pulse input

=)

43 |/PULSE  (Pulze input ()

45 |COM-  [VDDG24V)

power
ground

47 |COM-  |VDDZ&W

powver
ground

49 |COM-  |VDDE24)

power
ground

34 |DI3-  |Digital input

36 |'SIGN  |Position =ign
i)

38 |HPULSE |High-speed
pasitian
pulze (+)

|50 PHEICN |High-speed
positian sign
15}

142 V_REF |Amalog speed
input (+)

44 ICND  |Asalog input
zignal ground

26 |HIIGN |High-speed
pasition sign
i

|48 |OCT Enfoderz

z= open-
collector
output

50 j0Z Emcoder 2
pulze |ine-
driver output

1) The terminal marked "NC* muzt be left unconmected (No Connection). The NC terminal iz
used within the servo drive. Any outside conmection to the NC terminal will result in
damage to the drive and void the warranty!

Gevizion Jaruary 2011
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Chapter 11 Specifications

11.2 Specifications of Servo Motors (ECMA Series)

1121 ECMA 220V Series
Low Inertia Series - BRI

Rated output power (kW)
Rated torgue (N-m) 032 0.64 1.27 1.27 233 318 637
Maimum torgue (N-m) 095 | 192 3.82 38 7.16 9.54 181
Rated speed ir/min) 3000
Maxxirmum s pesd (r/min) 5000
Rated current (4) 0% | 155 2,60 280 5.10 730 | 1205
Power rating (AW/'z) 270 | 465 7.50 7.80 153 ne | 3815
moment of inertia (Kg.m')

W & e MYV 576 240 504 38.1 %0.6
Mechanical time constast fms) | 0.037 | 0177 | 0277 | 068 113 265 445
Meachanical time constast (ms) | 0.75 0.80 0.53 0.74 063 0.74 051

Torque constant-KT (N-m/&) | 036 | 041 0.49 0.43 0.47 044 053
L P 136 | 160 174 185 172 16.3 19.2

(Vi r/ minj)
Armature resistance {Ohm} | 930 | 279 1.55 0.83 042 0.20 013
Armature inductance (mH) | 240 | 1207 | 671 739 353 1.81 1.50
Armature inductance (mH) | 258 | 430 430 795 837 830 14

Inzulation clasz Clazs A {UL), Clasz B (CE)
inzulation resiztance =100Mc, DC 500V
Inzulstion strength 1500V AC, 50 seconds
Weight (k) (without brake) | 05 1.2 1.6 21 30 43 62
Weight (eg) {with brake) 0.3 1.5 20 28 3.8 47 72
Max. radial shaft load (N} | 734 196 196 245 245 490 430
Max. thrust shaitload N) | 352 &6 63 93 a8 98 w3
Power rating (kW/=) (with brake)| 256 | 213 538 221 484 30.4 8.0
Rotor moment of inertia (Kg.m)
s Bd 004 | 019 0.30 073 1.18 333 495
Mechanical time constant (mz)

: 0.81 0.85 0.57 0.78 0.65 0.93 0.56

{with brale)
vty oo piodd T 13 13 25 25 80 a0

{minj]

11-6
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Chapter 11 Specifications

ASD27-A2

73 65 6.5 8.2 a2 19.4 19.4
=t 2000 W]
Ernle relense time fms Max] | 5 10 10 10 10 10 0
Brake pul-in time fms (Mmd] | 23 0 70 70 70 70 Ry
Vibration grade {umi 15
Operating temperature 0°Cto 40T (32Fto 104
Storage temperature -10°Cto BOCH14F 1o 176
Operating humidity 20% to 90% RH (non-condenzing)
Storage umidity 20% to 30% RH (nom-candensing)
Vibration capacity 2.5G
1P Rating IPES (when waterproof conmectors are used, or when as oil seal is uzed to be
fitted to the rotating shaft fan oil seal model & uzed))
Arvenls C€ ‘Ahus
Footnote:

1 Rate torgue wadues are continucus permiszible values at 0-40°C ambient temperature when

attaching with the szes of heatsinks listed below:
ECMA-_ 04 /7 06/ 08 : 250mm x 250mm x 6mm
ECMA-__10 : 300mm x 300w x 12mm
ECMA-__13 : 400mm x 400w x 20mm
ECMA-__18 : 550mm x 550wmm x 30mm
Material bype : Asminum - FA0, F60, F50, F104, F130, F180

Sl NOTE|

1} Pense refer to Section 1.2 for details about the model explanation.

Eevizion Jarmary 2011
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NMAKUIN 3
MECHANICAL DESIGN
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