
Two weeks to Cyborg.
Building the bionic eye; Hacking the 

human.
By: Kosta Grammatis



I LIVE ON COUCHES.

I’m a travelling engineer. I build 
things for people. 

Presenter
Presentation Notes
Hello, my name is Kosta Grammatis.  I’m a travelling engineer.  
--Tell story of reading about Rob’s thing in wired and e-mailing him.



MISSION: CRAM ALL THIS,

Presenter
Presentation Notes
So one day I was reading Wired magazine, and I stumbled upon a project with intended to cram all that stuff



INTO THIS SPACE,

Presenter
Presentation Notes
Into a guy named Robs head.



FOR CLOSE TO ZERO DOLLARS,

AND IN TWO WEEKS.

Presenter
Presentation Notes
Two weeks because Rob needed to debut SOMETHING at a technology + journalism conference in Brussels



MECHANICAL

30mm Across
27.5mm Tall
12.35mm Thick 
9mm tallest space inside
~2.5 cc usable space

<--- Laser Scan Models --->

Presenter
Presentation Notes
It’s a tiny space, and we have to fill it with a lot of stuff.  



Molded Acrylic

• Utilizes a two part prosthetic.

• Two halves sealed with wax.  

• As of yet no rapid prototyping materials are 
bio-compatible.



Camera

• Colonoscopy cameras are small for a reason.
• Exclusive relationship with Omnivision.
• The smallest sensor available.
• Never undress in public again

CMOS Sensor
3.2mm Square.  
3.3v DC @ 20mA
328 x 250 Resolution
NTSC Output
Requires: Clock, power, some resistors

Presenter
Presentation Notes
Ccd cmos?



Power source
• Solar, kinetic, thermal, fuel cell, nuclear, 

induction…

• Induction is viable but Rob would have to 
wear glasses/hat.

3 mm Across hydrogen 
fuel cell.  Univ. of Illinois

Miniature plutonium 
power for pacemaker

30% efficient vibration 
powered kinetic generator

Presenter
Presentation Notes
Kinetic would be hilarious
We got a st. louis robotics group working on the induction but it’s not an easy task.





Battery Power

• Li-Poly technology

• 15mAH @ 3.3v

• Used in the worlds lightest RC 
Helicopter

• 5 x 9 x 10 mm

• Coin cell batteries can’t supply 
enough current.



Wireless Transmission

• Raw output of Camera = 2.9Mb/S

• Zigbee 250 Kb/s = too low

• Bluetooth and WiFi are power hungry and 
require extensive software interfaces

Analog to Digital Compression Transmission

Presenter
Presentation Notes
2.9 mega BITS or BYTES?



6mm Square

RF Team
• Builds Analog Transmitters

• NTSC Output

• 2.3 GHz

• 3’ operating  distance



Camera PCB
• 0.01” thick

• BGA Packages

• Reflowing using a pan is really really hard.

• So we got someone else to do it.

mm



Lens

• Lens design is a magical world.

• Standard components are hard to find.

• Omnivision dug through desk drawers…

Presenter
Presentation Notes
We asked omnivision to go through their desk drawers and send us some lenses to use.  



Control Board

• Connected to camera board on startup, then 
removed after camera is setup.

• Sets registers on camera using a PIC 
Microcontroller.

• CCD cannot automatically adjust gains, 
saturation, etc.



So connect everything together…



In a film studio…

Presenter
Presentation Notes
“come on Kosta, just hook it up!”



…Let out the smoke

Presenter
Presentation Notes
…When I worked for SpaceX



Rob goes to Brussels
for the “Future of Journalism Conference”



And the press goes wild.



…I get to explain eyeball fires to Fox News



Can I borrow your oscilloscope?

Presenter
Presentation Notes
Travelling engineers don’t always have the equipment required.
Putting ads up on craigslist



And finally make it work…



Movie Time



What’s coming, maybe you can help.

• Onboard storage: FPGA, Memory, and a 
completely digital camera.

• A better analog camera with 1 hour of battery 
life.

• A housing that snaps together instead of needing 
wax.

• Hopefully some funding…



Bigger things.

Presenter
Presentation Notes
Chips implanted into the optical cortex



Retinal Implant Projects



FIN

http://eyeborgproject.com



Steve Mann
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