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Preamble.  

This presentation outlines the benefits of this active body of work for large OEMs, network equipment manufacturers, smart phone app developers, low cost/low power 
device manufactures, all of whom have a market share interest in “Massive IoT”. I have contended this cannot be achieved without Nature’s approach to  “Chirp” messaging 
and how super-organisms (Ants, Bees) flourish.  Blog post

My previous company, ACG, was contracted by the US Air Force and NIST to work on Supervised Autonomy for remote robots (telerobotics), see  Technical Paper. When 
commercial radios became more affordable, ACG became Meshdynamics and we began work on robust real-time connectivity for remote military machines.

In 2002, SPAWAR/DARPA funded a multi-year NRE contract for us to develop a device/protocol agnostic mesh control layer for use on military gear- from tree-based mobile 
backhauls (802.11) to body area networks (802.15). We must also provide the transport for real time, terse, Non-IP  “Stealth Chirps” securely over IP backbones. This Hybrid 
Mesh must provide time-sensitive bridging across both tree and non-tree sub networks, running proactive periodic “shuttle” services.

Rationale for “Chirp Networks”.

Nature’s messaging systems, like pollen, are Receiver-Oriented. It is openly published because only the intended subscribers (flowers) can decipher the code. Because it is so 
open, it is also lightweight and can use all available transports – e.g. wind, bees. But the message must reach recipient in spring or its useless. So Pollen floods the transports 
during Allergy season. Sender-oriented systems  (IP) hate storms. And quasi-synchronous traffic is bothersome. More

As in Nature, digital versions of  birds MUST “chirp” freely. “small data” flows are heard by all. And new events discovered : “the cat is now here”. These digital versions also 
need “Big Data” supervisory loops- periodic north bound shuttles needed. “Massive IoT” needs a “Natural” approach. Sender-based,  IP transport are neither suitable nor 
scalable. ZDNet Podcast

The Journey.

Taking cues from Nature, this work began with trees  connecting to edge networks using a common mesh control layer. We used VOIP to emulate “Chirps” – terse and 
periodic not favored by IP, and hence the need for timed transport. 

In 2012 I started the  blog to reflect an alternate approach to the IOT hype. Intel sponsored the book.  It received the 2014 Dr. Dobbs Jolt Award. The book moves on from 
trees to terse messaging by pollen, bees, ants and birds – “chirp protocols” and the work flow automation within collaborative chirp family ecosystems.

The patents cover essential facets of these emerging digital ant ecosystems and the machine control architectures they need. 
My IP legal counsel is available to answer questions on issued patents listed here . 
And, as always, your feedback and suggestions are welcomed. Thank you

Francis daCosta, Jan 2022 . 

Executive Summary

Podcast 
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Chirp Devices Are Already Here.

This Chirp life
Is 14 days

This  Mobile Propagator may 
publish its protocol on secure  
Non-IP Chirp Channels for 
trusted Chirp aware devices

No need for Round Trip 

https://www.freestyle.abbott/us-en/what-is-cgm.html
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Chirp Devices, Propagators, Small Data (IoT), Dual Control Loops

Patents: US8923186B1-chirp-networks.pdf
US9258765B1-chirp-networks.pdf
US9363651B1-chirp-networks.pdf
US9730100-terse-message-mesh-networks.pdf
US9819747-Chirp-networks.pdf 
US10785316-Evolutionary-Wireless-Networks.pdf

Houston to Mars Rover Analogy

Intermittent connectivity assumes
Periodic “Mission Control” directives

Simulation and AI teach and tune 
the small data control loop models.
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Structured MeshTM Self-tuning Topology

https://meshdynamics.com/documents/FloodingAnimation.pdf
Video  https://www.youtube.com/watch?v=rrY7ExbWzws

Patents  US 7,420,952 and   US 8,462,747 and extensions for Mobility and Shuttle buses for small payload, periodic “Chirps”. 

Backhaul throughput = 59
Backhaul num Hops =  1.2

ROOT

1 2

Backhaul throughput = 55
Backhaul num Hops = 1.1

3

Backhaul throughput = 50
Backhaul num Hops = 1.0

4

Backhaul throughput = 64
Backhaul num Hops = 1.6
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Shuttle-Bus and Filter Services for Terse Messages (e.g. VOIP)

https://meshdynamics.com/real-time-mesh-network.html
Patent Managing Jitter and Latency et el – See “Chirp Network” Patents.

https://meshdynamics.com/documents/Mesh-Dwgs-CollabScheduling.pdf
Patent Collaborative Logistics Ecosystem: An Extensible Framework for ..

https://meshdynamics.com/
https://meshdynamics.com/
https://www.meshdynamics.com/index.html
https://www.meshdynamics.com/mesh-network-products.html
https://www.meshdynamics.com/wireless-mesh-technology.html
https://www.meshdynamics.com/mesh-network-deployments.html
https://www.meshdynamics.com/partners.html
https://www.meshdynamics.com/meshdynamics-news-links.html
https://www.meshdynamics.com/about.html
https://www.meshdynamics.com/mesh-network-tutorials.html
https://www.meshdynamics.com/mesh-network-presentations.html
https://meshdynamics.com/mesh-network-presentations.html#SECTION_I
https://www.meshdynamics.com/mesh-network-presentations.html#ListOfPatentsNotPending
https://www.slideshare.net/dacostafrancis
https://net-of-things.blogspot.com/2012/
https://meshdynamics.com/documents/Rethinking-Internet-Of-Things-Book.pdf
https://www.youtube.com/user/meshdynamics
https://meshdynamics.com/real-time-mesh-network.html
https://meshdynamics.com/real-time-mesh-network.html
https://meshdynamics.com/real-time-mesh-network.html
https://meshdynamics.com/patents/09-090109-US7583648-managing-jitter-latency-mesh-network.pdf
https://meshdynamics.com/documents/Mesh-Dwgs-CollabScheduling.pdf
https://www.meshdynamics.com/patents/15-102715-US09172738B1-collaborative-logistics.pdf
https://meshdynamics.com/patents/09-090109-US7583648-managing-jitter-latency-mesh-network.pdf
https://meshdynamics.com/patents/09-090109-US7583648-managing-jitter-latency-mesh-network.pdf


6Home Products Technology Solutions Customers News About Tutorials Manuals MeshSuite Patents SlideShare Blog Book YouTube

https://meshdynamics.com/abstracted-network-for-industrial-internet.html

The Protocol Agnostic Network for IIoT

“I am talking to a secure IP-based SDN Aware Fabric”         

“I am talking to a Power Line

“I am talking to a PLC Controller                                                               
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Evolutionary “Smart Networks”

Abstracted-network-for-industrial-internet.html

FloodingAnimation.pdf

Meshsuite/MD_Wifi_Sim_User_Guide.pdf

Patent Evolutionary Wireless Networks
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Mobility and Disruption Tolerance Extensions
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https://meshdynamics.com/documents/MeshdynamicsDisruptionTolerantNetworks.pdf
Patent Evolutionary Wireless Networks

https://meshdynamics.com/military-mesh-networks.html
Video https://www.youtube.com/watch?v=l1prct6Xxzw
Patent  Mobility Extensions for Wireless Multiple Radio Mesh
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“Massive IoT”  and 5G redefines “Wire-less” Mesh Networks

Existing Industrial Wi-Fi mesh networks bridge the gap from wired to wireless, providing last mile “edge” connectivity.

These Enterprise class wireless mesh networks must now support low latency bridging for 5G and “massive IoT”.

Cloud connectivity may be intermittent,  mandating both local and remote control loops for the Industrial Internet. 

MeshSuiteTM is for OEMs building connected  IoT aware devices/families/ecosystems 

Our MeshSuiteTM IP and source code is useful to all tree-based mesh network equipment manufacturers.  It includes 

1. Our patented tree based radio backhaul and its embodiments
2. The mobility and low latency patented extensions developed for military mission critical applications.
3. IoT “Chirp” device integration as explained in the “Rethinking the Internet of Things” and multiple patents.
4. The Dual control loop for Industrial IoT as explained in “Evolutionary Networks” and its 3-tiered Architecture.
5. The Chirp protocols and its use to engender industry specific collaborations within Chirp family ecosystems.
6. Integrate Commercial AI tools to  tune network topology, timing charts based on realistic simulations/ “experience”. 

What is MeshsuiteTM ?
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MeshsuiteTM enables “Massive IoT” Infrastructure

Sharp-QX-C300-Series-Press-Releases.pdf

Sharp “Smart Hospital” 

Sharp “Smart Industrial” 
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