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PROBLEM & OBJECTIVES

COMMUNICATION SYSTEMS DEPEND ON
CENTRALIZED INFRASTRUCTURE SUCH AS
ROUTERS, CELLULAR TOWERS, AND BASE
STATIONS. WHEN THESE PRE-EXISTING SYSTEMS
BECOME COMPROMISED, COMMUNICATION
NETWORKS FAIL, LEADING TO INFRASTRUCTURE
OUTAGES AND OPERATIONAL FAILURE.

OBJECTIVE:

SUCCESSFULLY DESIGN, PROTOTYPE, AND INSTALL A
PORTABLE DECENTRALIZED MESH COMMUNICATION

SYSTEM WITH THE CAPACITY TO MAINTAIN

CONNECTIVITY WITHOUT RELYING ON TRADITIONAL

CENTRALIZED NETWORK INFRASTRUCTURE.

ENGINEERING GOALS:

DEVELOP A MESH
COMMUNICATION NETWORK
UTILIZING EMBEDDED HARDWARE
WITH THE CAPACITY OF:

* MULTI-HOP PACKET RELAY

* GPS TRANSMISSION

*PACKAGE TRANSMISSION OVER 2
MILES

*DISTRESS SIGNALING
PROPAGATION

*REAL-TIME NODE HEALTH
UPDATES

oYSTEM DESIGN & METHODOLOGY

THE NETWORK NODES WERE CONSTRUCTED USING:

» ESP32 MICROCONTROLLER

» LORA WIRELESS RADIOCOMMUNICATION MODULE
 GPS POSITIONING MODULE

» OLED DISPLAY INTERFACE

» RECHARGEABLE LI-ION BATTERY POWER SYSTEM
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EACH NODE WAS PROGRAMMED TO TRANSMIT AND
RECEIVE DATA PACKETS, RELAY PACKETS BETWEEN
NODES, RECORD SIGNAL STRENGTH AND TRANSMISSION
STATISTICS, DISPLAY USER STATUS, AND TRANSMIT
DISTRESSED SIGNALS.

EVERY NODE COMMUNICATES VIA MULTI-HOP MESH
ROUTING, ALLOWING PACKAGES TO PROPAGATE THROUGH
IMMEDIATE NODES.

THE NODES WERE PLACED AT DISTANCES SPANNING
BETWEEN 3 METERS AND 3 MILES TO MEASURE NETWORK
STABILITY, SIGNAL STRENGTH, AND PACKET DELIVERY.
THE NETWORK WAS EVALUATED ACROSS MULTIPLE
DISTANCES, USING MATHEMATICAL FORMULAS, SUCH AS
THE PACKET DELIVERY RATIO AND SIGNAL STRENGTH
BEHAVIOR.
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EXPERIMENTAL RESULTS
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ANALYSIS & IMPACT

THE RESULTS DEMONSTRATE THAT SILENT MESH CAN MAINTAIN RELIABLE
CONNECTIVITY WITHOUT FEATURING CENTRALIZED INFRASTRUCTURE.
SILENT-MESH’S APPLICATION ALLOWS DEVICES TO EFFICIENTLY AND
DYNAMICALLY RELAY MESSAGES THROUGH NEIGHBORING NODES,
EXTENDING COMMUNICATION COVERAGE BEYOND THE RANGE OF AN
AVERAGE TRANSMITTER, THUS AIDING IN DISASTER RESPONSE, SEARCH
AND RESCUE, OR TACTICAL COMMUNICATION.

IMPROVEMENTS TO SILENT-MESH WOULD FEATURE ADVANCED ROUTING
SYSTEMS, MORE ROBUST ENCRYPTION PROTOCOLS, AND LARGER MULTI-
NODE NETWORK TESTING.
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