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Collecting High-Rate Data Over L ow-Rate Sensor

Network Radios

Ben Greenstain, Alex Pesterev, ChrisMar, Eddie Kohler, Jack Judy, Shahin Farshchi, Deborah Estrin
CENS Systems L ab — http://lecs.cs.ucla.edu

|ntroduction: Collecting High-Rate Data with Motesis Hard!
Acquisition Challenges Data Processing Challenges

« Highinterrupt load interfereswith other application subsystems High-rate data must be processed befor e transmission

. Delayed interrupt handling induces sampling jitter —  When a system isbandwidth limited, better to plan which setsare lost rather than
leave it to chance

« Limited memory forcesa quick turnaround

(at 8kHz, cannot store 1 second of datain RAM) « Motesprovidelimited support for signal processing
_ _ —  8MHzMCU, 10KB RAM, no FPU
Communication Challenges . Sensor networks have limited debugging visibility

«  Shared radio channel cannot support aggregate data traffic * Heavy MCU load interfereswith other subsystem tasks

produced by neighborhood i
« Lack of flow/congestion control overwhelms networ k H eter OQGHGI ty Chal I eﬂgeS
« Limited RAM shortensforwarding queues e Mote/ pserver platform diversity complicates programming
« Datatraffic collideswith data processing tasking messages « Collaborative processing among motes and pserver s difficult to coordinates

Problem: How do we process high-r ate data to over come bandwidth [imitations?
Engineering Systems Need Tuning, Calibration |nter active Control over Data Processing

« Researchersdon't know best way to filter data because they haven't seen such  For calibration, hypothesistests, and pattern searches, it’s best to collect

gpatially dense data before representative waveform data for back-end processing
 Interesting dataisapplication- and environment-dependent and time varying « Given bandwidth limitations, best to transfer data processing to sensor nodesto
Spatial corréation isnot always well understood return asmuch interesting information as possible

VanGo: Software Architecture for High-Rate Data Collection

Cross-Platform Softwar e Architecture Processing Elements
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circuit connected directly to probes —  Format Conversions (pack, truncate)
Implanted in arodent’s head CTELOS >
 Data Processing AuriCIe ) OO0 000000000 O0
— Measurement, classification, and (acoustics application) ®
compression operate on motes for Processing
Communi Cati on eff| Ci ency, “Ser Vers — Elter:re:ittjrar Total Recovered Power Total Recovered Power
. . . y 03 | | | | | | | | | 04 | | | | | |
for calibration Crone:Amp. Gate 248 my ——
—  Processing elementswritten in nesC [k s °°f g Voicer Ao, Gate S5 . —ve—
. ! Adpcm Decode 3 2 0.3 Voice: Amp. Gate 120 mV -—%— -
even when operating on a pserver T < o2 S Voice: No Amp. Gate -
. . . Amplitude Gate © ©
e MultipleHop Transmission T § otsr § o0
i686 = =
— Data collected using M ultihopL QlI, — *|Frequency Cate I g oaf A
with modifications for forwarding e I £ el £
high-rate data | o
— Control messagestransmitted USi ng - 0 50 100 150 200 250 300 350 400 450 %0 100 200 300 400 500 600 700 800 900
. L. . *not shown: control Gate Level (mV) Minimum Dominant Frequency (Hz)
Drip, an efficient flooding protocol path connections o
e sample se
« Control

Neur oM oter
(neural signal application)

— Socket interfaceto
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