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Center for Embedded Networked Sensing

A New Light Sensing Module for Mica Motes

Heemin Park, Jonathan Friedman, Vids Samanta, Jetf Burke, Mani B. Srivastava
UCLA Networked & Embedded Systems Lab. (NESL) & The Hypermedia Studio & ATLA Labs, LLC
http://nesl.ee.ucla.edu/research/illumimote

Introduction: Sensor network applications require high-fidelity light sensors

Sensor Network Applications Mica Motes and Mica Sensor Boards
 Light is an important information  Mica motes are the de facto standard for
— Media Production sensor nodes
Sensors are deployed on film set to collect data (light information) — Low power, light weight and foam factor
— Light Control package

Home and office automation —  Well-supported software infrastructure

— Environmental monitoring +  Available mica sensors are inadequate for P SEEEE
— Safety and security high-fidelity applications /i

— Photo sensors on MTS310 and MTS400

— Narrow dynamic range and slow response
time

 Requirement
— High-fidelity Light Sensors for Wireless Sensor Nodes

Problem Description: A New Light Sensing Package for Mica Platforms

Sensing Capabilities Application Requirements

 Incident Light Intensity Sensor A foam factor package compatible with Mica platforms

— Aiming for the precision of a commercial light meter — Small size and battery powered from Mica
» Color Intensity Sensors — Connector to Mica platforms

— Color temperature calculation (future work) — Data communication with Mica

— Color intensity sensors for red, green and blue — Local on-board microprocessor for in-sensor computation
» Incident Light Angle Sensors  Fast response time and wide dynamic range

— Determination of the angle to the strongest incident light source — Capture lighting changes in one film or video frame (e.g. 33ms)

— Light intensity measurement capability from O to greater than 20,000 lux
 High sensitivity and power management

* Situational Sensors
— Temperature and board attitude (its own orientation)

Proposed Solution: High-Performance Light Sensing Module for the Mica Mote

Illumimote (Ping-Pong Mote) Performance Results
4 Light Acquisition (Sensor) Unit) ( ™
Band-Limited O _
Feedback Network _>< 12-bit ADC el —>—Mica Sensor Board
' —e—Ping-pong mote: Sensitivity Setting 1
typsr\'/:?igs AAAA S — 1200 15000_—E—P|ng pong mote: Sensitivity Setting O
by channel > /\ Sleep Mode
§I L — Logic
() . / N = 1000 ° % 19500l
Passive Anti- 2 Local Processor o 3
Programmable Alias Filter S (ATMEGAA48) ‘-’ = o ;
dynamic range 3 o = 800 @ 10000
itivit [0, © © ) _
i 2 ~ — o - = S
S % E = §- 600 I=
g N ) 5 < § 3 £ 75001
Q o
: Q 0l —o— Sensitivity Setting 1 -
o /" Situational Sensor Unit ) _— < —&— Sensitivity Setting 0 E 50001
tion - | icaX Motes =
rAddona alarm & Attitude | el el —p 2001 qé
units similar terzgﬁ;a;:re Sensor Inteer\?;cz:re) 8 5500 -
S ~ ~ % 2,5|oo 5,600 7,5;00 10,600 12,2500 15,600 17,;300 20,600
"'"‘fj"\ N T Incident Light Intensity [Lux] % 2,5|oo 5,600 7,500 10,600 12,1500 15,600
. Incident Light Intensity [Lux]
Ji- ° °
: cro s : Dynamic Range Comparison
| Two Sensing Sensitivity Settings y : : 5 P
| with Mica Sensor Board
o Light source x Estimated angle
-- Mica Sensor Board — Pingpong Board = | o 60°
‘B\ 1 .2 g 100 .............
: : - | = %
(b) Fabricated P|ng_pong _9 1.0 "’// = \ g, B0 b
board with attachment of = : \\
lumisphere Y= 0.8 - ,' \ ol 300
\ NN IR o T B S -
9 : \ 5 : & 5 5 § % 5
— 06 N " \
Color Intensity b | \ PRI B S N e R
Sensors (RGB) N 04 : \  xy N | |
= , .
g !: . oo/ - T "
B 0.2 i S~ R 5 A é 5
Incident Light 15| = ',' T | N
Intensity Sensor A 3 el 0.0 | | °[ Ping-pong mote 4 I A
o| N\ Illumimote 1.0_/ 0.0 0.5 1.0 1.5 2.0 : ~ o - - -
= ' Time [Second] Distance (inch)
Incident Light
Angle Sensors Response Time Comparison Incident Light Angle Estimation
o o to a Light Pulse (Average error: 2.63°)
(c) Front side of (d) Back side of
Ping-pong board Ping-pong board

UCLA - UCR - Caltech - USC - CSU - JPL - UC Merced





