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About
me:
Freelance 
EE/tinkerer

Ph.D. EE

“Recovering 
Scientist”

Stupid art 
things



Procept
Biorobotics

“Aquablation” 
tissue resection 
using high 
pressure water 
jet





Optical
IR LED

IR phototransistor

Transmissive

Reflective



Ommatid
2015 Pier 9 AIR

3D printed enclosure

74 channels reflective IR sensors

74 channels full color LED

19 custom ATTiny circuit boards

RPi host + Fadecandy LED drivers





Optical Encoders
Sense rotary angle or linear position

US Digital



WAVE
Coachella 2012
Charlie Gadeken & 
WAVE crew



WAVE



Four 30-foot kinetic towers.
Hydraulically activated.
With flames.

http://www.youtube.com/watch?v=LRAmdMbtyHw


Sharp GP2X optical 
distance



Gesture sensors
STI VL6180X

LeapMotion





Vive
Lighthouse
Alan Yates: Valve/HTC

@vk2zay



Lighthouse Sensors
https://www.triadsemi.com/

Trammel Hudson @qrs

https://www.triadsemi.com/
https://www.triadsemi.com/


Ultrasonic ranging

Maxbotix



Microwave / Radar

RCWL-0516 (Hackaday)

Coffee Can Radar (Make, IEEE Spectrum)



Soli
Microwave

Google ATP
Infineon



RPLIDAR $450

Lidar!

Lidar-lite $150

Hokuyo UST-10LX
$1700



Light & color sensors
TCS34725
Adafruit breakout

Broadcom
APDS-9002 ambient 
light sensor

 



Scanlime “Forest”



Forest
Micah Elizabeth Scott

@scanlime

Absolute rotary 
position from color 
sensor



UV sensors
Hamamatsu FLAME SENSOR
UV TRON® R2868

Sparkfun



“Monkey on 
My Back”
Kal Spelletich

Photo Credit:
Scott Beale/Laughing Squid





Flex and force:

Sparkfun



Strain Gauge
Classic strain gauge: bridge

omega.com



Force & Mass: Load Cells 
Sparkfun: 
HX711 

Kern



Pressure
Sensors

● Absolute

● Gauge

● Differential



Pressure MS5611-01BA03 - TE Connectivity

https://www.digikey.com/catalog/en/partgroup/ms5611-01ba03/55047


Mems Pressure

BME680 Bosch Sensortech



MEMs microphones

Infineon, Knowles, Omron

Akustica



Flow
Thermal

Hot-wire anemometer

Differential pressure

Turbine 

Coriolis (Mass Flow)

Ultrasonic Doppler

Rotameter



Piezo and vibration

Sparkfun



Hall Effect



Hall Effect Applications: Rotation
Geartooth sensor: Melexis

Allegro



Hall Effect Applications: Angle
Shaftless encoders: Dynapar



Hall Effect Applications: Current sense

Current sensing: Allegro



SWARM



Inside a SWARM ORB

Zigbee RF/Aggregator

LED illuminators

Sound module

GPS/Inertial Navigation

Linux SBC  Kalman filter 

Drive shaft and motor

Steering servo

Motor controllers

Battery pack



Mems!
Yocto-3D:

3D Gyro

3D Accelerometer

3D magnetometer

2D inclinometer

Sensor fusion 



Gas sensors

Seeed Studio

SGS Sensortech
MiCS5524



Gas 



Temperature: Thermocouple



Temperature: industrial sense & control

TCHO Chocolate & FX Palo Alto Laboratory





Mist Miner
Alexey Bulgakov 
Urbanfaunazoo

Kadist Foundation



Mist Miner



Temperature:
Thermistor, RTD

NTC resistor

Linear variation with  T

α =  Ω/(Ω·°C)

Silistor (silicon)



Temperature: digital
DS18S20 1-wire

Lots of I2C/SPI chips

Built into most MEMS 
pressure sensors

Many ICs have die temp



TI TMP007



IR sensor:
Thermopile



Thermopile (PIR)



Horizon sensing for drones

Paparazzi UAV



Biosensors -- Maybe next time...

PPG pulse & stress (photoplethysmogram)

IR/Visible pulse oximeters

GSR -- Galvanic Skin Resistance

EKG -- electrodes and amplifiers

EEG -- commercial and research solutions
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