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Infrared Detection

Overview
Passive Infrared (PIR) Active Infrared (IR)
Absorbs surrounding infrared Emits infrared beam to be

radiation reflected

Transmitter
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Infrared Detection

IR - Theory of Operation

Transmitter emits an
infrared light that travels
into field of view
— No object present - light is
never reflected
— Object present - light will
reflect back to receiver

Tx: Infrared LED

Rx: Photo-diode, photo-
transistor

Advanced models all for
distance approximation
with added circuitry




Infrared Detection
PIR - Theory of Operation

e Sensing unitis a
pyroelectric device

— Generates an electric
potential when temperature
change is experienced

e (Circuitry settlesinto a
quiescent state after
power up




Infrared Detection

Advantages
IR PIR
e Simple circuitry e Low power
* Not sensitive to consumption
electrical noise e Single sensor capable

e Low cost of monitoring an entire




Infrared Detection

Limitations

IR PIR
e Cannot distinguish e Cannot easily distinguish

between objects between humans and
e Short detection range other objects such as
e Not ideal for distance animals

calculations e Susceptible to “dead

)




Infrared Detection
Power Consumption & Cost

Power Consumption

e |deal solution when
power consumption is
an issue
— PIR especially

Cost
e Relatively low cost

e Can buy the individual
sensors in bulk for
pennies




Infrared Detection
Common Applications

e Alarm systems

e Automatic Doors
e Request to Exit

e Robotics




Ultrasonic Detection
Overview

» Detects motion using sonar

— Emit sounds at ultrasonic
frequencies (beyond the capacity
of human hearing)

= Active Sensors |
- Send & receive sounds S n e




Ultrasonic Detection
Theory of Operation

= Trigger a pulse to emit a sonic
burst

=  Sound wave (typ. 40-50kHz
range) emitted from quartz-
crystal transducer

= Transducer — transforms electrical
energy into sound and vice versa

When movement occurs, the




Ultrasonic Detection
Advantages

e Easy to calculate distance

e Large detection range
— Maximum detection up to 40 ft
— Detection cone up to 60° wide

e Relatively inexpensive
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Ultrasonic Detection
Limitations

" Extremely sensitive

" Precise movements may not trigger sensor




Ultrasonic Detection
Power Consurmption & Cost

Power Consumption = Relatively inexpensive
= QOperates at +5VDC

= Currentdraw:2-30
mA

= Serial signal (0 -V




Ultrasonic Detection
Common Applications

e Security Systems

e Robotics
o Lighting
e Automatic Door Openers
e Parking Aid Systems



Capacitive Detection

Overview
= Diagram shows one Target
type TN TS
YP ,I ’1 1/ ) \ '\
= Second type, object is R AR
the other plate Dielectric

Plate

= How it works

Oscillator

Trigger

Output




Capacitive Detection

Theory of Operation
? Vee
= Presence of object will vary
capacitance . %R

= QOscillator meets criteria, then trigger o IR al o
= Schmitt Trigger o e iS4 outpLE

— Hi/Low threshold _; cvoTHR|

— Small change in analog input, binary o Ve

output 1 8
— Common and cheap VL(%

Target Absent Target Present Target Absent




Capacitive Detection
Advantages

= Large range of sizes
— On chip, too large

= Small sensors normally for touch input

= Large sensors normally for precision measurement or
material presence




Capacitive Detection
Limitations

= Relatively short range

80 e :
. = Permittivity of material
changes range
= 60
S — Inrange alters the change
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o 40 dielectric for the
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Capacitive Detection
Power Consumption & Cost

= Power consumption = Wide cost range
varies dramatically — Small scale sensors less
since sensors an vary than a dollar in bulk
— Approx. 20uW - 3.5 W — Stand alone sensors

= Typical 10mm stand ELO”‘:J” TSNS RSN

alone sensor: 20mWwW




Capacitive Detection
Common Applications

" Proximity Sensing
® Precision Measurement

= See through objects
— Large silos




Pressure Detection

Theory of Operation

" Pressure measurement for gases and liquids
= High impedance for low power application

= Conversion of mechanical force to analog electrical
signal

= Stainless steel media isolated and Silicon Sensors
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Pressure Detection
Advantages

Optimum stress isolation, Easy to install, maintain and
broad pressure range

Compatible with all the Communication capability with

HVAC systems computerized systems

Analog/ Digital output
no interface card for PC

Low power consumption
high dynamic response

and high resolution




Pressure Detection
Limitations

= Corrosion or fouling with direct exposure to
| environmental changes

i "Long-term drift after a long service time for industrial
purposes

= Lifetime, sensitivity and response time is degraded by environmental
conditions

" j.e. temperature, weather




Pressure Detection
Common Applications

Pressure Sensing:

Heavy machinery

. Automotive industry

Medical industry
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Altitude Sensing:
Barometry
Satellite, GPS Navigation
Rocket industry

. Aircraft (i.e. altimeter)
(1= (P/Pyey)™%) x 288.15




Pressure Detection

Specifications

«1PSI=0.0689476 bar 1 PSI = 68.9476 mbar
«1PSI=6894.76 N/m? 1 PSI =6894.76 Pa
Output Voltage:

0.5- 4.5V (at 5Vdc) 4 -20mA (at 9 - 32Vdc)
2 —1omV (at 3 - 15Vdc)

o Pressure Range: 0 — 450psi

« Nominal Temperature: -55 — 125 Fahrenheit

« Serial peripheral Interface (SPI) or
Inter-integrated (12C) Serial Interface

« Weight: 6.5 0z. Size: 30 x 60 X 16 mm

« Price Range: $25 - $450

TIRE PRESSURE

3210 131
310 132 PSI




Video Image Detection
Overview

» Utilizes Cameras to analyze data

* Datais analyzed through a series of images

= Differences in images or frames are compared




Video Image Detection

Theory of Operation

on 0

Analog Cameras
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Video Image Detection
Theory of Operation

= Algorithms for frame comparison:
- Current frame with previous one

Hall Fri Feb 18 12:14:52 2005

http://www.codeproject.com/KB/audio-
video/Motion_Detection.aspx



Video Image Detection
Theory of Operation

= Algorithms for frame comparison:
- Current frame with background

Hall Fri Feb 18 12:14:46 2005




Video Image Detection

Advantages

U

Integrates well into varied environments
Wired or wireless networks available

Use of the IP network easily allows large scale
intelligent systems

Ideal for high cost, high accuracy detection
Cameras can be nearly imperceptible



http://www.spygadgets.com/tissue-box-hidden-camera-dvr

Video Image Detection
Limitations

e Very Few limitations
— High Complexity
— Limited Perception

— High Power Consumption




Video Image Detection
Power Consumption & Cost

Low Complexity Systems
— Single Cameras

— Connected Straight to
DVR or PC

High Complexity Systems
— Networked Cameras
— On Data Hub or Server

" 6-60W




Video Image Detection
Common Applications

* Traffic Surveillance
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Video Image Detection
Common Applications

* Security and Safety

Motion Detected! s
Ty




Any Questions??




