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Objectives

Motivation and goals

Soft real-time chromotherapy application

Real time generation of the color sequence

Interaction with the user
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State of the art - WSN

Wireless Sensors (∼ 102-103)
Small size
Mobility
Low cost and maintenance
Ad-hoc network for environment monitoring

Application fields:
Environment control

Indoor localization and Tracking

Monitoring of industrial equipment

Health Care Applications
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State of the art - Chromotherapy devices

Devices on the market

All wired

Centralized

Poor coverage remote controller
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Problematics and contribution

Problematics

Coordination of the nodes

Low complexity clock synchronization

Communication of the real-time sequence across the WSN

Reliability

Fast colors change

Coexistence of more than one WSN chromotherapy system

Contributions

Development of adaptive overlay-based synchronization
algorithm

Development of real-time color sequence deployment

Implementation of the complete system
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SYSTEM ARCHITECTURE
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Overlay-based synchronization algorithm

Many synchronization algorithms for WSN

FTSP

RBS

Solis et al. Algorithm

...

Simplified version: offset compensation

τ̂+
i = ρτ̂i + (1− ρ)τ̂j = τ̂i + (1− ρ)(τ̂j − τ̂i )

where ρ ∈ (0, 1] tuning parameter
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Network configuration of O-b algorithm

τ̂+
i = ρτ̂i + (1− ρ)τ̂j
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The color sequence communication

Real-time sequence generation

Communication protocol

Flooding

Random delay forwarding

Double retransmission
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Example of sequence portion dissemination
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Synchronization Tests

Grid network

35 nodes

10 hops

Synchronization period 30 sec

1 tick = 30 µs
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Test results of the chromotherapy system

Results

Double retransmission is necessary

rc = 5Hz easy achievable

Low packet loss ( � 1%) up to 4/5 hops (50/100m indoor)

Packet period > 2 sec

Predefined sequence delay > 1 sec

Color jitter < 1 ms

← The test bed
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Videos

Overlay-based synchronization protocol

Chromotherapy effect simulation
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Conclusions and further developments

Conclusions

Adaptive and high performance synchronization protocol

error 6 1 ms
100 nodes
synchronization period 30 sec

High fidelity Chromotherapy system

up to 4/5 hops
rc = 5Hz
Predefined delay > 1 sec
Sequence change 2 sec

Implementation of the entire architecture

further developments

Leader election

Event-based sequence generation (movements or sounds)

Sequence compression
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