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ON EVENT DETECTION

©® CRITICALITY-BASED SCHEDULING OF IMAGE SENSOR’S
ACTIVITY

‘ A COVER SET FOR VIS A SUBSET OF NODES WHICH COVERS
ITS FOV AREA [V

number of images
sent from sensors

Which sensors should be
allowed to send images for
disambiguation purposes?

® alerted node

€ SIMULTANEOUS TRANSMISSION OF LARGE VOLUME OF
VISUAL DATA

©® DETECTING EVENTS IS IMPORTANT, BUT RECEIVING
IMAGES WITH HIGH QUALITY IS VERY IMPORTANT 3

CONTRIBUTIONS

@ A COVER SET SELECTION APPROACH WHICH

2 DETERMINES THE MOST RELEVANT COVER SETS TO
BE ACTIVATED

2 USES ON 2-HOP NEIGHBORHOOD KNOWLEDGE

2 DEFINES METRICS TO PROBABILISTICALLY
DETERMINE THE LIKELIHOOD OF MULTIPATH
TRANSMISSIONS REQUIRED

©® T-GPSR WHEREIN ROUTING DECISIONS ARE ALSO
BASED ON 2-HOP INFORMATION



2-HOP INFORMATION

Fa2(v,u) = {k|d(k,Sink) < d(u,Sink),u € F(v),k € N(u)}
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F(v) = {uld(u, Sink) < d(v, Sink),u € N(v)}
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MULTIPATH & NUMBER OF IMAGES

9 MULTIPATH IS A COMMON FEATURE IN WIRELESS AD-
HOC NETWORKS

©® MULTIPATH CAN BE USED FOR RELIABIITY, LOAD-

BALANCING, MITIGATING CONGESTION THUS PACKET
LOSSES

€ AS MORE IMAGES NEED TO BE SENT, A HIGH NUMBER
OF PATHS TOWARDS THE SINK IS DESIRABLE



#IMAGE & #PATH
LIKELIHOOD

|Coi(v)] | Fo(w)]

1
Ry —hop(Coi(v)) = |C‘T(p)] Z NbOptimal Paths(w)

w=1

¢ R,,,, MEASURES THE LIKELIHOOD OF A GIVEN COVER
SET TO FIND AS MANY NEEDED 2-HOP PATHS AS
REQUIRED BY THE CAPTURE RATE OR # IMAGES

UNSHARED RELAY NODES
LIKELIHOOD

@ 2-HOP POTENTIAL FORWARDERS MAY HAVE FEW RELAY
NODES THEMSELVES

® A COVER SET WITH MANY UNSHARED RELAY NODES
PER 2-HOP FORWARDER HAS BETTER EFFICIENCY

) |Coq(v) |F (w)|
Rrelay(coi(v)) = m Z |F2(w)|

w=

|F (w)]
® THE 5, (0)| RATIO EXPRESSES THE LIKELIHOOD THAT

A 2-HOP FORWARDER HAS SEVERAL UNSHARED RELAY
NODES



COVER-SET’S TRANSMISSION
QUALITY FACTOR

@®EACH COVER SET IS THEN ASSOCIATED TO A
TRANSMISSION QUALITY (TQ)

€ TQ IS USED TO SCORE AND CLASSIFY COVER SETS AT A
SENTRY NODE

TQ(Co;i(v)) = a X Ry_phop(Coi(v)) + B X Ryetay(Coi(v))

®atp=1

T-GPSR

©® GPSR IS A GEOGRAPHIC ROUTING PROTOCOL

€ WE EXTENDED GPSR WITH 2-HOP NEIGHBORHOOD
INFORMATION

©® WHENEVER A SOURCE NODE V NEEDS TO FORWARD A
DATA PACKET, IT CHOOSES THE CLOSEST POTENTIAL
2-HOP FORWARDER TO THE SINK IN F,(¥)
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EVALUATION & SIMULATION
@ 400 SENSORS IN AN 400M * 400M AREA
€ SENSOR NODES HAVE AN 60° ANGLE OF VIEW, A DEPTH

OF VIEW OF 25M AND A COMMUNICATION RANGE OF
30M

© SCENARIO 1: FIRST ACTIVE COVER SET IS CHOSEN
©® SCENARIO 2: 2-HOP SELECTION AND GPSR ARE USED

© SCENARIO 3: 2-HOP SELECTION AND T-GPSR ARE USED
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IMAGE
QUALITY

€ 320%320 PIXELS
® 205 PKTS

® IMAGE ENCODING
METHOD (CRAN)

©® ORIGINAL IMAGE
&

©® RECEIVED IMAGES
WITH VARIOUS

PACKET LOSS
RATIOS
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IMAGE STATISTIC AT THE SINK
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® AN IMAGE WITH MORE THAN 60% PKT LOSSES IS SAID

UNUSABLE "

IMAGE DELIVERY LATENCY

Average Latency (s)
S = N W A W AN

Scenario 1 Scenario 2 Scenario 3

©® THE IMAGE TRANSMISSION TIME AT THE SOURCE

NODE TAKES 0.94S ”



CONCLUSION

© WE PROPOSED AN OPTIMIZED COVER SET SELECTION
APPROACH BASED ON 2-HOP NEIGHBORHOOD
INFORMATION TO DETERMINE THE MOST RELEVANT
COVER SETS TO BE ACTIVATED

©® WE EXTENDED GPSR FOR IMAGE TRANSMISSION
WHEREIN ROUTING DECISIONS ARE ALSO BASED ON 2-
HOP KNOWLEDGE

€ SIMULATIONS HAVE SHOWN THAT OUR PROPOSAL
REDUCES THE PACKET LOSS RATIO TO PROVIDE
BETTER RECEIVED IMAGE QUALITY AT THE SINK

@ FUTURE WORK: COVER SET MUTUAL EXCLUSION TO

BETTER CONTROL SIMULTANEOUS IMAGE
TRANSMISSION
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