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Mechanization

1900 1950

Occupant sensing sensor
Oxygen sensor ~

Mainfold absolute pressure sensor
EGR value sensor :

| Engine misfire sensor

Variable intake control sensor

Tachometer timing sensor

Camshaft timing sensor
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'Throttle positionsensor .

Load sensor ;
Crankshaft timing sensor
Torque sensor
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Radar braking sensor <4\
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Collision avoidance sensor | /
| Transmission speed sensor | |
AJC pressure sensor | /-
Transmission shift position sensor | Steering rate sensor
High pressure fuel injection sensor ~ Pedal position sensor

Air pressure sensor > 4 / l
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Air temperature sensor

“ Rain/moisture sensor
Tire pressure sensor
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Weight sensor

Wheel speed sensor

! Steenng angle sensor
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. Vehicle height sensor

uel tank pressure sensor

Ride control sensor
Side impact sensor
Acceleration sensor
Air bag acceleration sensor
"‘\ Seat position sensor
Aﬁti—theft sensor
Yaw rate sensor

Tire pressure sensor
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Rearward looking

Side (repeater) camera
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EAS: Engine as shipped

EAIl : Engine as Installed
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Waste Management
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Dijital Fabrika Projesi

T.C. Cumhur back&8tatejil we] B¢t -Bea kK k a ntlaérjaéf é |
vayeéenl 2n&Kmal kekmaneé'ané&!| a&kKnman Sahayi

i b° Il ¢ m¢ nithalatta  dijital d°n¢é¢Keéemednest ekl er
seecesess belirtimektedir.

Indusirial Robotics &

428. K ma kanayiinde dijital d © n ¢ K ¢gnegl ni destekienecektir.

428.1. Kma |sanayiinde s e k't “amakzler y a p é | gapaykz,e k ® ¢, y ¢vér
an al iilerii otomasyon vb. gibi dijital teknolojilerin imalat s ¢ r e - | eategren e
ediimesi ve imalat sanayinde dijjital d © n ¢ kt ¢em edilekektir.

Industry 4.0

fffhliig

Smart Factory

428.2. K ma bkaaayiinde yer alan K O B K 0 dlijgaktekmolojileri daha etkink ul | a n m
a ma c éNglemdiriimesi ve desteklenmesis aj | anacakt ér

4283. KOBKO lyarwyda@raki ht dyydand i | |1 t alylgaid mmanerkea Ibiré
al t wadqesekleyiclry az édréean | kaeybkhanacakt ér

428.4. Verimlilik a r t aénkaéc &yrdlaa n mo o ealb r 1 kba%ll gabasaka ve dijital
d° n¢ K ¢gyrien e yemi khizmetler verecek Kk ek 1t @ear | asnama saénvaec a
et kianrltigriel acakt ér

Huu-Du Nguyen, 2019
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A Atolye derslerinde talad talaés Hraalat
k onul ar E n dtialerin geniebilece&

AEnd¢gstri 4.0 ihtiya-1 a
AOt onom ara-1| &rl a donat
A Endustriyel Yetkinlik DeEerlendirme ve

sahip
A Tesis Guvenlik ve Kii Guvenlik Belgelerine

Destekl eme Progr amkE (EQDEg)ESE

sahip
A Milli ve NATO guivenlik yonergelerine uygun
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Phyfical System
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A Ger -zeakmasd réeilemes aj | ar

A Kaynak t ¢ k e t ennazanindirir. (elektrik,

su, buhar, vb.)

Prognostics/Life
Performance Mgt./Opt.
Diagnostics/FMEA
Fleet Optimization

A Kestiimci b ak é ma p e l; a verinlilik r

arteréelabi | i1
Diagnosics

Monitoring&
Maniplating

A S¢ér eevrimi hézveéucuz bir keki | d

Modeling

ger -eklexktirilebi |l 1T

Predictive Maintenance

A Maliyetli deneme ve y a n é | moatddanr é

kal dér ér

Prognosics

Enabling Technology

i Multiphysics Simulation

©0  Machine Learning

e

ﬂ Augmented/Virtual Reality

Cost
Weight
Efficiency
Robustness

Model updating

Digital Twin Model
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SPC/PLC

Mgate 5111 (x2)
Profi-to-Modbus

—

#) moDBUS TCP

PROFIBUS

Seri Haberlesme

n ’
Switch ﬂ |

SERVER

CLIENT Smartech GUI Yazilimi

/
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Smartech Kestirimci Bakim

Yazihmi Sayfa 1 |
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o 1 p Severity Chart ISO 17243
o—0—©0

Vibration ' . 600< rpm =6 000 6 000< rpm £12 000 12 000< rpm =18 000 18 000< rpm 230 000
Audible Noise

5

s Heat

©

§ F

- ® LTSC
GE) < P-F Interval P \ (mm/s
= ' Mechanically RMS)
A Loose

w

Ancillary
Damage

Catastrophic
Failure

Time —»

' ' " g ; STSC
Installation Potential Failure Functional Failure [w5= RMS)

Maki nal arda titrekim genliJinin |

U & Dantwes Opticswebstudha x + )
C @ A\ Not secure | gbmbr-dl-s19:8002/3pps/webst hostname=GEMER-DL-519&port =8002 &l = falseSucredentiats s 286aWS Y XRpbh 24 = Atheme=ight ot yatem /Core/WebStudio&inama=Pump ‘0 e = @ .

rLanTwer webstudio vi741a11%88 2007 4 W [ O © covnESTID ¢
= = o gw:w- 5:- a e — - | - Vibration levels on motor spindles (up to 30.000 rpm)

B _rellE s - \ | | A: Pass acceptance [New machine condition]

ora i T | T W B: Acceptance [Long term operation allowable]
Name & Value € Units © Quality © Timestamp 8 - .

ek el .\ /N /N /N /NN C: Alert [Short term operation allowable]

o a— " — 1 | /A A WY A WA WA WA AR W AR W D: Caution [Vibration causes damage]
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SpecificSpeed 1.1 Good 02-Jul-21 08:53:00

SpecificPower 7.94 kJ/kg Good 02-Jul-21 08:53:00

s T n G mnmw oo e ——— —=  *ISO/TR 17243-1:2014Takém tezgahé 1 kK mill er.|
Il trekKki mlerit nin 1 K mi |l muhaf azasé

SpecificDiameter 234 Good 02-Jul-21 08:53:00 & B Efceny 7150 % 20010702 085300708 »
Density 997.40 kg/m? Good 02-Jul-21 08:53:00 * @ @ Hest I P e oD
" Gotopage 1 Snow. 10w 5] & W Moot Power 1424 MW 20210702 685230703 4 t
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A Yerli ve milli atalet 6lcim Unitesi

Jiroskop

Sert ve Lineer Manyetik

ANNNE G N
temizleme

e dzY dzo I | lvmelenme
manyetik alan INNNE
kompazasyon
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Boyut: 50x50x8 mm
Al ér P5gkam :

sver [F13AGAY

Sens %2 rMEMS Kapasitif IMU sensorler (3 eksenli jiroskop, 3 eksenl

Il vme®° | - er |, 3 eksenl i manyetometre ve 1 eksenl |
MI krokonbgwékecge- ve yveksek hézlée 1 kKl emcl ( ARM
Kabl osuz KIl we ti «ko tmh : BLE 4. 2 veya b5, Haber | ek me
Maksi mum ¥r nekl el®@®@HzFr ekanseé
Ge¢ - T¢ ke200 mmw

Pi | Gg360;mAh

¢al é Kk ma >®Hsgaate s |

¢tal ékma Sécak2e0&° Ar al é] é

Programal ama Ar aMicYoUsB ve Kkar j
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n B Ol [Of 3 iei1 &0 <
GUI Bluetooth
COMI3 -LSB: « R Dietach Keslel a4 B& 7b 26 fe db - i Badglan Baglanliy Kopsar Durdun
Bagh Cihazlar
4 [Device - &4 80 Th 28 fe db
A Ltatus 03=
Conmechion Badl 0 E_E
Sensor Status ahsyor I:I'1 ;
Device 1D 134 '~ 2
Firrmware Viersion 1.0 E_g
Rattery %R0 01
4 D/ Sampling Rate 023
MU 1D id 1 “ 03— ! i i . i !
[ransemission . 5 |z - 02:20:35 02:20:36 02:20:37 02:20:38 02:20:39 02:20:40 02:20:41
rate Zaman
4 Tilter
Filter Mode Gyr + Acc (DCM) hy
Lowi-pass Filter 0,07 = 300 =
200 = GyroX
100 < w— GyroY
0 _E . = GyrolZ
| Saveta TXT 100 2
-200 =
Fround attribute group for service uuid(in hex- 9 ca dc 24 Oe e3 -300 =— , T I 1 I 1
S M A A ATl A 02:20:35 02:20:36 02:20:37 02:20:38 02:20:39 02:20:40 02:20:41
Zaman
= TK (9) [00 0504 03 00 0b 00 ff ff ] p— - o e ——— -
Found TX attnbute: handle=13
60 =
Found BX attnbule: handle=15 a0 = MagX
Eu_: = —— R S S — S e — = S — — _Ha-gl'l'l
Found start attribute wi/JUID- Ox2902: handle - 16 - = Magd
20 =
-40 <
60 — I I I I T I
02:20:35 02:20:26 02:20:37 02:20:38 02:20:39 02:20:40 02:20:41
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SLAM Planning R Right and Left Motor

of Mobile Robot

Goal

Localization
Position

Floor Plan
Ixtended

Motion
Control
Algoritm

Path
Tracking

Other
Robots

Initial Position
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A Turkiyedle ilk yerli ve milli cok eksenli kuvvet ve moment dlcer

A Entegre atalet 6lcim Unitesi ile platform tzerinde yoriinge takibi

Kull anEm Al anl ar E

A Tnalat sanayinde hassas robotik uygulamalar (Polisaj, montaj, kesme
Idemlerti, vb)

A Rulzgar Tunellerinde

A Roket/ Hava AracE Kal dEr ma,

A Aerodinamik yuklerin 6lcimu

A Robotik eklem yuk 6lcimleri
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Operasyonel G¢éevenl ok, Sajl ek ve | retkenli kte Bajl ant ¢
Teknolojiler e

TECHMNOLOSIES

r==1"

- El kullanmadan: Cml n @] n ' gilsi ggiyilebilir teknolojiler
gpf ° u ortaklérdarserbestX ¢ n 1 Moo co{m‘mp n c t

«lL"
-G~ k wekdestek: Cf | ocof |taimatlar veyamc t O d \befit g X N O\f
XxXcnl a:epherhktetmenm{ cpl Rcnl Mcrpgntchtgltpo c p ul
i gt N oo cagamak raporlamak

- Envanter ve lojistk { ©p g v Giplevilir cihazlar, X ¢ n Il Mcpnec
t p neyat lkg X mk {wovtneca clallaha|k v cpl {icdgtcNxng m
| ¢ o c gnvaihter ve lojistik takibiu ¢ ~ .n c t

- Wc” nveT | xg pBilkKikler gibi f k ~ahazlar, { ¢ M coucn
belirtiler, hareketler ve X g X t o1q § wjn @ o i | veriftoplayarak
Xcnl Mcpeénlgwliplixgp nlkleyelzdr)lprk Bu Dbilgiler
potansiyel tehlikeleri belirlemek, Xcnl V¢ p xgtdipkngongt k
c n o ¢ kkandsuinda uyarmak veya acil bir durumda cnct onct |
tetiklemek k Xtawnncpl ncdknkt
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Sensors

Wearables

MEMS Teknolojisi ve Sensorler

MEMS

IoT: Internet of Things

Embedded Systems

Energy Harvesting for Wireless Sensor Networks

Esnek Elektronik ve Sensorler
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