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Gorsel Iletisim Tasarimi Lisans Ogrencisi
Informatik Lisans Ogrencisi

Almanya'da tamamlanan diger egitimler:

Yeterlilik belgesi “Tibbi degerlendirme”

Yeterlilik belgesi “Trafik hekimligi”

Yeterlilik "Uzmanlga Bagli Norosensoriyel Genetik Danismanlik”



* Finansal ilinti beyani

Sunumda ismi gecen
herhangi bir firma ya da urtn ile ilgili
herhangi bir maddi iliskim veya cikarim
bulunmamaktadir.







* Interdisipliner

. Interdisipliner:
« farkli disiplinlerden arastirmacilar birlikte




* Interdisipliner / Transdisipliner

. Interdisipliner:
« farkli disiplinlerden arastirmacilar birlikte

« [ransdisipliner:

« farkli disiplinlerden arastirmacilar
uygulayicilarla birlikte



Fotonik

+

= IsIgin Uretilmesi

« farkl ortamlarda yayilmasi

= 1SIQIn siddeti, rengi gibi 6zelliklerinin
degistirilmesi veya islenmesi

« Olctlmesi



Fotonik
* 21. yizyihn bilimi

= Bilim ve teknoloji:
= Isigin kuantum birimi olan fotonun kontrol(



Fotonik

https://ubf-fotonik.gazi.edu.tr/view/page/254524
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Powering coil




Powering coil

Smart bandage mounted on body Untreated wound
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IoT
* Nesnelerin interneti

= Internet Uzerinden

« diger cihaz ve sistemlerle veri baglantisi
ve paylasimi

= sensorler, yazilimlar ve diger

teknolojilerle gomduli olan fiziksel
nesnelerin agi







IoT
Nesnelerin interneti




Smart city
* “Akilli Sehirler”

= Gelecegin sehir merkezidir

« Guvenli
= Cevre dostu
= Verimli

« 1Um yapilar, gug, su, ulasim vb.
senkronize









IoE (Cisco)
* Herseyin interneti

= Sadece nesneler degil
= + insanlar, surecler ve veriler...




IoE
* Herseyin interneti

= Sadece nesneler degil
= + insanlar, surecler ve veriler...

= TUm bu unsurlarin birbiriyle baglantili
oldugu bir ekosistem



* Li-Fi (Light Fidelity)

= Kablosuz: Veri aktarimi icin LED'ler.
= Gorundr isik iletisimi (VLC) teknolojisi.
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Smartphone Detection

: \) Bluetooth




Smartphone Detection

: \) Bluetooth
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Li-Fi DATA TRANSMISSION PERSPECTIVE
IN HUMAN ARTIFICIAL VISION
IN BLIND PATIENTS

Dr. K. Hilmi OR, PhD, MSc, PA, FICO, FEBO, AFIAP
Ophthalmic Surgeon
Hamburg/Germany & Istanbul/Turkey

Fellow of European Board of Ophthalmology
Fellow of International Council of Ophthalmology

PhD in Forensic Medicine

Master in “Vision, Artificial Vision and Low Vision Rehabilitation”

"Profiency in Arts " in Photography (Equivalent to PhD)

Artist of International Federation of Photographic Art

Associate Degree in “Media and Communication”

Associate Degree in Web Design and Coding

Individual Member of ATMK "Turkish National Committee on Illumination”
Individual Member of DNK-CIE "German National Committee on Illumination
Individual Member of AIC “International Colour Association”

Student of Bachelor in Visual Communication Design

144



Pixium




Pixium
Prima System

Glasses with @
camera and mirror

_ prajector @ & Sub-retinal
. .~ Near Infra-red PRIMA implant
;ﬁ" light pattern
1 ’ Electrical
stimulation
lﬁf#‘c
3

Edge 2 Near Infra-Red
Computing light pattern Chip is 2x2mm wide and 30pum, the retina
Image (managed via edge above the chip is ~0.1mm thick, and has no
processing computing) photoreceptors

algorithm



Pixium
* Prima System

« Boyut: 2x2mm boyut
= 30 pm kalnlk (insan sacginin 1/3'0)




Pixium
* Prima System

« Boyut: 2x2mm boyut
= 30 pm kalnlk (insan sacginin 1/30)

= Minik “gunes paneli”

« >darbeli yakin kizilotesi i1sikla calisir

= >minyatur dijital projector

= >implante edilen kisinin giydigi gozlik
ciftine entegre



What is Smart Health?

* Provision of
health-related services
using a network of
context-aware
intelligent agents




=

Smart devices with sensors: connected to

gateway device (e.g., a smartphone)

User/patient Send data to and from cloud,

Get health information Performs some processing on data

from cloud
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i Aydinlatma

« Cerrahi...

« Ameliyathane
= Mikroskop

= Optik olarak seffaf dokulara sahip
organ: GOz ameliyatlari



3D cerrahi goruntuleme

* sistemleri



















3D cerrahi goruntuleme

* sistemleri

« Ameliyat olan hastanin

: &

= ameliyatl yapan cerrahin
= gozune daha az i1sik




3D cerrahi goruntuleme

* sistemleri

« Ameliyat olan hastanin

: &

= ameliyatl yapan cerrahin
= gozune daha az i1sik

. Fototoksisite |



* Yapay zeka

« 3d ameliyat gorunttleme sistemlerinde
« Sanal renk filtreleri




3D cerrahi goruntuleme

* sistemleri

= Dijital / sanal filtreler

« Renk filtreleri

= Polarize filtreler

« GOruntu duzeltme
= Renk sicaklig



COLOR PROFILES LIGHT TEMPERATURE PROFILES

LESS MICROSCOPE LIGHT CUSTOM IMAGE PROFILE







Yapay zeka:

M|kroskopta hiicre gorintuleme

=
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* Fotoakustik goriintileme



Steinberg I, Huland DM, Vermesh O, Frostig HE, Tummers WS,
Gambhir SS.

Photoacoustic clinical imaging.
Photoacoustics. 2019 Jun 8;14:77-98.
doi: 10.1016/j.pacs.2019.05.001.

= Dokudaki optik sogurucularin akustik detektorler
(1sik girisi - ses cikisi) tarafindan gorunttlenmesi



Steinberg I, Huland DM, Vermesh O, Frostig HE, Tummers WS,
Gambhir SS.

Photoacoustic clinical imaging.

Photoacoustics. 2019 Jun 8;14:77-98.

doi: 10.1016/j.pacs.2019.05.001.

Dokudaki optik sogurucularin akustik detektorler
(1sik girisi - ses cikisi) tarafindan gorunttlenmesi

Yuksek cozunurluk

yeterli gorlintlileme derinligi

cesitli endojen ve eksojen kontrast
iyonlastirici radyasyon icermemesi

> Klinik kullanim



Steinberg I, Huland DM, Vermesh O, Frostig HE, Tummers WS,
Gambhir SS.

Photoacoustic clinical imaging.

Photoacoustics. 2019 Jun 8;14:77-98.

doi: 10.1016/j.pacs.2019.05.001.

= Beyin fonksiyonel gorintuleme

« Mmeme kanseri taramasi

= sedef hastalig ve cilt lezyonlarinin
teshisi

= biyopsi ve cerrahi rehberligi

« Ureme ve urolojik sistemlerde tUmor
tedavilerinin rehberligi

= tUmor goriuntuleme



Steinberg I, Huland DM, Vermesh O, Frostig HE, Tummers WS,
Gambhir SS.

Photoacoustic clinical imaging.
Photoacoustics. 2019 Jun 8;14:77-98.
doi: 10.1016/j.pacs.2019.05.001.
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Steinberg I, Huland DM,
Vermesh O, Frostig HE,
Tummers WS, Gambhir SS.

Photoacoustic clinical imaging.

Photoacoustics. 2019 Jun
8;14:77-98.

doi:
10.1016/j.pacs.2019.05.001.
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Steinberg I, Huland DM,
Vermesh O, Frostig HE,
Tummers WS, Gambhir SS.

Photoacoustic clinical imaging.

Photoacoustics. 2019 Jun
8;14:77-98.

doi:
10.1016/j.pacs.2019.05.001.
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Hariri A, Alipour K, Mantri Y, Schulze JP, Jokerst V.

Deep learning improves contrast in low-fluence photoacoustic
imaging.

Biomed Opt Express. 2020 May 29;11(6):3360-3373.

doi: 10.1364/BOE.395683. PMID: 32637260; PMCID: PMC7316023.
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Hariri A, Alipour K, Mantri Y, Schulze JP, Jokerst V.

Deep learning improves contrast in low-fluence photoacoustic
imaging.

Biomed Opt Express. 2020 May 29;11(6):3360-3373.

doi: 10.1364/BOE.395683. PMID: 32637260; PMCID: PMC7316023.
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Robotic control

Artificial intelligence Robotic vision - -
Signal processing
Computer intelligence :
Non lineer
] Multivariate
Computer Machine
Machine learning Vision Vision
Perceptual vision Physics
Image Optics
Mathematics processing
Imagin
Statistics 9in9
Geometry Fast cameras
Optimisation

Neurobiology

Biologic vision



Robotic control

Artificial intelligence Robotic vision - -
Signal processing
Computer intelligence :
Non lineer
] Multivariate
Computer Machine
Machine learning Vision Vision
Perceptual vision Physics
Image Optics
Mathematics processing
Imagin
Statistics 9in9
Geometry Fast cameras
Optimisation

Neurobiology

Biologic vision



* Bu konudaki en 6nemli nokta

« Insan gormesi
= Versus
= Makine gormesi / Bilgisayar gormesi




* Onemli nokta

« Insan gormesi
= Versus
= Makine gormesi / Bilgisayar gormesi

« Aydinlatma ihtiyaclar farkl...

. Insan gérmesi icin gerekli olan
aydinlatma makine gormesini bozabilir.



| Robotic control |

Artificial intelligence | Robotic vision

| Signal processing

Computer intelligence
P g Non lineer

] Multivariate
Computer Machine

Machine learning Vision Vision

Perceptual vision | Physics |
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Mathematics processing

| Imaging
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Aydinlatmada Kullanilan Bazi
* Nanoteknolojik Materyaller

« Karbon Nanotupler (Carbon Nanotubes -
CNTs

« Nano Kuantum Noktalar (Quantum Dots
- QDs)

« Grafen

« Nano Yapili Fosforlar




* Yapay Zeka ve Aydinlatma

« Enerji Verimliligi

= Akilli Aydinlatma Kontroll

= Duygu Aydinlatmasi

= Guvenlik ve GOzetim

« Veri Analizi ve Optimizasyon




* Nanoteknoloji ve Aydinlatma

« Verimli Aydinlatma

« Renk Kontroll ve Aydinlatma Tasarimi
= Esnek ve Seffaf Aydinlatma

. Daha lyi Dagilim ve Isik Yonlendirme



Aydinlatmada Kullanilan
* Nanoteknolojiler

= Nanokristal Bazli LED'ler

« Nanodokulu Kaplamalar

= Nanoyapil Fosforlar

= Nano Yapili Kaplamalar ve Filtreler

= Esnek ve Seffaf Aydinlatma Malzemeleri




Aydinlatmada Kullanilan
* Metamateryaller

« Plazmonik Metamateryaller

= Fotonige Dayali Metamateryaller
« Nanoanteni Metamateryaller

« Akustik Metamateryaller

« Fotoakustik




Aydinlatma icin elektrik
* enerijisinin kablosuz aktarimi

« Manyetik Rezonans

. Radyo Frekansi (RF) Iletisimi
« Mikrodalga Iletisimi

« Elektromanyetik induksiyon



* Elektromanyetik indiiksiyon

= Kablosuz cep telefonu sarj cihazlari
= Yakin mesafelerde enerji transferi




* Optogenetik

= Yalnizca 15191 kullanarak
« Sinir hdcrelerini & kaslari
= «aclp kapatmak»

. >>>
= 11bbi tedaviler



* Optogenetik

= Genetigi degistirilmis hicrelerin 1sik
kullanilarak kontrold.

= Bakteriyorodopsin / kanalrodopsin:

= Sinir hicreleri vb. icine yerlestirilmis

= ISIkla aktive edilebilen membran
proteinleri



Pouliopoulos AN, Murillo MF, Noel RL, Batts AJ, Ji R, Kwon N, Yu H, Tong CK, Gelinas
IN, Araghy DK, Hussaini SA, Konofagou EE.

Non-invasive optogenetics with ultrasound-mediated gene delivery and red-light
excitation.

Brain Stimul. 2022 Jul-Aug;15(4):927-941. doi: 10.1016/j.brs.2022.06.007.

Epub 2022 Jun 16. PMID: 35718324; PMCID: PMC9379392.
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* Optogenetik

®Die Gensequenz fur die

lichtaktivierbaren Proteine
wird der Griinalge
Chlamydomonas reinhardlii
entnommen.

I

@ Ty
Das Virus wird in das
Gehirn injiziert und von
den Nervenzellen
aufgenommen.

Die Nervenzellen bilden
nun ebenfalls
lichtaktivierbare Proteine.

e
=Y

@ Die Gensequenz wird in ein

ungefahrliches Tragervirus
eingebaul.

Die Nervenzellen lassen sich
mit Hilfe von Licht aklivieren.




* Optogenetik

Figure: modified from Kleinlogel S, Vogl C, Jeschke M, Neef J, Moser T. Physiol Rev. 2020 100(4): 1467-1525. doi: 10.1152/physrev.00035.2019.



Paez-Montoro A, Garcia-Valderas M, Olias-Ruiz E, Lopez-Ongil C.
Solar Energy Harvesting to Improve Capabilities of Wearable
Devices.

Sensors (Basel). 2022 May 23;22(10):3950.

doi: 10.3390/s22103950. PMID: 35632358; PMCID: PMC9145634.
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Paez-Montoro A, Garcia-Valderas M, Olias-Ruiz E, Lopez-Ongil C.
Solar Energy Harvesting to Improve Capabilities of Wearable
Devices.

Sensors (Basel). 2022 May 23;22(10):3950.

doi: 10.3390/s22103950. PMID: 35632358; PMCID: PMC9145634.
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Quantum-Stealth-Material
HyperStealth Biotechnology Corporation
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* Metamaterial

= Dogal malzemelerde bulunmayan
Ozelliklere sahip olacak sekilde
tasarlanmis yapay malzemeler.

= Plastik

= metal gibi dogal malzemeler

= Mmikroskobik yapilar:

« tekrarlanan desenler>>> birlestirme



Grafen
2D (1) materyal

« lek atom katl karbon kristali
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Grafen
* 2D (1) materyal

« Seffaf
= Esnek
« Kimyasal ve biyolojik: Inert!




Grafen

* 2D (1) materyal

= Arastirmacilar: Siper malzeme!
= Tek bir tabaka kalinhginda karbon atomu

= Super guclu (celikten daha dayanik)

= Super esnek

= Super hafif

« Elektriksel iletkenlik (bakirdan daha iyi)
= Biyolojik olarak parcalanabilen
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* Metalens

« Metamateryal

. Ince
. Uretilmesi kolay
= Uygun maliyetli



Metalens




Metalens

Kromatik aberasyon yok / ol










Metalens
* Avantajlar

= Negatif refraktif endeks

\ Vacuum \ Vacuum

Conventional material \ Metamaterial 1




* Adaptif metalensler

« Cep telefonu kameralari
= Mikroskop

« DUz

« Kompakt otomatik odaklama

« Optik aberasyonlari es zamanli duizeltme
« Optik goruntl sabitleme



* Adaptif metalensler

« Cep telefonu kameralari
= Mikroskop

« DUz

« Kompakt otomatik odaklama

« Optik aberasyonlari es zamanli diizeltme
« Optik goruntl sabitleme



Graphene based Ultra-Thin Flat Lenses
* 1.375 inches high x 3.5 inches wide

- -

Graphene based lenses Graphene lens focusing light




Graphene based Ultra-Thin Flat Lenses
* 1.375 inches high x 3.5 inches wide

- -

Graphene based lenses Graphene lens focusing light







Metasurfaces




* Plazmonik renkler
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* Metaytlizeyler ve Aydinlatma

= ISIgIin bir malzeme ylizeyiyle etkilesimini
degistirmek icin tasarlanmis yapay
vapllar iceren optik etkili ylzeyler.



* Metaytlizeyler ve Aydinlatma

= ISIgIin bir malzeme ylizeyiyle etkilesimini
degistirmek icin tasarlanmis yapay
vapllar iceren optik etkili ylzeyler.

= Yansima Kontrolu

= ISk Kirllmasi ve Dagilimi
« Renk KontrolQ

« Parlaklik Kontrolu
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Teyssier J, Saenko SV, van der Marel D, Milinkovitch MC.
Photonic crystals cause active colour change in chameleons.

Nat Commun. 2015;6:6368.

doi:10.1038/ncomms7368

Published 2015 Mar 10.

Relaxed Excited

236 mOsm
(excited)

7 1416 mOsm
0 [& (relaxed)

300 400 500 600 700
Wavelength (nm)

X

K W K W K W

K W
a=476 nm a=397 nm a=338 nm a=294 nm



Barrera-Patino, C.P., Vollet-Filho, J.D., Teixeira-Rosa, R.G. et al.
Photonic effects in natural nanostructures on Morpho cypris and
Greta oto butterfly wings.

Sci Rep 10, 5786 (2020).
https://doi.org/10.1038/s41598-020-62770-w
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Wilson K, Marocico CA, Pedrueza-Villalmanzo E, Smith C, Hrelescu
C, Bradley AL.

Plasmonic Colour Printing by Light Trapping in Two-Metal
Nanostructures.

Nanomaterials (Basel). 2019 Jul 1;9(7):963.
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* Elektronik kagit
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Nano Lett.

Musée Marmottan
Monet/Giraudon/Bridgem
an Images'in izniyle
arastirmacilar tarafindan
uyarlanmis orijinal
goruntu:

Claude Monet'in
Impression, Sunrise
(Ustte)

mikro Olcekli bir
reproduksiyonu (altta),




Greybush NJ, Charipar K, Geldmeier JA, Bauman SJ, Johns P, Naciri
J, Charipar N, Park K, Vaia RA, Fontana J.

Dynamic Plasmonic Pixels.
ACS Nano. 2019 Apr 23;13(4):3875-3883.




Plazmonik sistemler
* Likit kristaller

= Genelde cevresindeki mevcut 1s1g1 kullanr.

= Ek aydinlatma yapilmadan da (isik olarak) renk
olusturur.

Cevresinde daha az 1sik (aydinlatma) kirliligi olusur
= > algilama daha iyi olur.

Farkli 6zellikler ile kombine edilebilir. (polarize v.s.)

= ES zamanl iki ya da daha fazla renk olusturulabilir.






