Introduction to the Mesh The Montgomery Amateur Radio Club, March 5, 2014

If you want a presentation on the MESH at your local group, send me an email and | or someone
else will get back to you. mesh@KB3TCB.com

If you have worked with a Mesh and a presentation you would like to give, please let me know, |
have requests for presentation in a wide area!

Mother of all sites

Broadband-Hamnet
Broadband-Hamnet™ is a high speed, self discovering, self configuring, fault tolerant,
wireless computer network. Its primary focus is on emergency communications.

Getting Started

Wireless Networking in the Developing World e=n

HSMM HSMM-MESH - Seminar Session 1 [Kipton Moravec AE5IB] (PDF) - February 6, 2010
HSMM-MESH - High Speed MultimediaMESH Network [Montgomery ARC] - 2012/04/11
HSMM-MESH™ - BVARC Meeting [Andy W5ACM] - Sep 2010

Use Cases

e A Broadband Ham Network Crosses the Finish Line

Disasters and Emergencies

e Minneapolis network aids rescuers-bridge collapse e 2013 After Action Report - City of Berkeley

e Comm Center Deployment - Amazon S3

e The Mesh t=m e Wind - Greece (click UK flag for English) c=m

e Wireless To Enhance Mass Casualty Treatment t=m e CalMesh: Mesh Supports Emergency-Response EED
e Wildfire Exercise in Maine t=m

Slide Presentations

Public Networks for Public Safety Briefing Document

COTS Wireless.pdf - Oahuraces.org

Broadband-Hamnet™ Update 2010 Glenn Currie, KDSMFW, (Summerfest 2010)
Broadband-Hamnet™ Update 2013 Glenn Currie, KD5MFW, (August 2013)
HSMM-Mesh™ K7GJT (2012) ¢ HSMM-Mesh™ WN8U (2013)

High Speed Multi Media — Mesh Networking Using Commercial Off
Introduction to Mesh Networking Doug Kingston, KG2IQ (2013-01-17)
MSMM-Mesh Presentation - HLARC Rik Chapman, K5RIK (March 29, 2013)
Rebuilding Net-44 - Rethinking Amateur Radio Networking [K7VE] - 2012
High Speed Data for HAM Operators Larry Pesc

WELCOME To HSMM-MESH K4VRC



http://www.remoteamateur.com/HSMM%20Marc%20Presentation.pdf
http://www.broadband-hamnet.org/?
http://wndw.net/
http://www.kdream.com/hsmm/HSMM_Seminar20100206.pdf
http://www.calug.org/meetings/2012/04/11.1/HSMM_MESH_presentation.pdf
http://www.bvarc.org/pdf/BLT-26_HS-MM_backgroud.pdf
http://slsrc.com/wp-content/uploads/2013/09/Broadband-Ham-Networks.pdf
http://www.youtube.com/watch?v=IgKYA0OC7tk
http://www.cityofberkeley.info/uploadedFiles/Fire/Level_3_-_General/2013%20CERT%20Citywide%20Exercise%20AAR%20FINAL.pdf
https://s3.amazonaws.com/emcommeast2013/comm-center-deployment-slides.pdf
http://the-mesh.org/
http://wind.awmn.net/?page=nodes
http://health.ucsd.edu/news/2003/10_23_wiisard.html
http://www.calit2.net/newsroom/article.php?id=923
http://villagetelco.org/2013/08/use-of-the-mesh-potato-at-a-wildfire-exercise-in-maine/
http://cyber.law.harvard.edu/sites/cyber.law.harvard.edu/files/Public_Networks_for%20Public_Safety%20Briefing_Document.pdf
http://oahuraces.org/COTS%20Wireless.pdf
http://www.broadband-hamnet.org/images/Summerfest%202010%20HSMM.pdf
http://www.broadband-hamnet.org/images/stories/bh_sf-2013c1.pdf
http://www.w4ovh.net/2012-01-12_CARS_K7GJT_HSMM-Mesh.pdf
http://w8mrc.com/docs/presentations/HSMM-MESH-Web.pdf
http://www.n5crp.org/News/2010_Happenings/Meetings/02FEB/HSMM-WB5SAL.pdf
http://web.psrg.org/wp-content/uploads/2013/01/mesh-networking-2013-01-17.pdf
http://hlarc.org/wp-content/uploads/HLARC-HSMM-MESH.pptx
http://www.microhams.com/digitalconf2012/K7VE_N7IPB_RebootNET44.pdf
http://defcon-wireless-village.com/wp-content/uploads/2013/08/Larry.Pesce_.2013.HSMM-MESH.pdf
http://www.k4vrc.com/uploads/1/0/1/5/10156032/mesh.pdf

Presentation - SurvivalNerds KB1TNF, KB1WUL

Broadband Ham Network Presentation Bill Wallace, WOWHW (September 27, 2013)
Quick Overview of HSMM-MESH By: KF5im

Wireless Data Networks Nick Massey VA7NRM (07-Dec-2006)

The ARES Meeting Bill Wallace KCOTGY

I'm MESHing , Now What? - SEA-PAC

HSMM -MESH - The Dean Family

Introduction to Mesh Networks Tim Howard, KEGTIM (Feb 24,2014) t=n

PDFs

e 802.11ah: WiFi Standard for 900MHz t=m

e Neighborhood-centric congestion control for multi-hop wireless mesh networks Sumit

Rangwala, e=n

e Management Issues on Wireless Mesh Networks Jairo L. Duarte e=n

e Mesh Network Performance Measurements Diego Passos t=n

e Simple Yet Efficient, Transparent Airtime Allocation for TCP in Wireless Mesh Networks Ki-

Young Jang t=n

e A Reliable Wireless Mesh Infrastructure Deployment at Crisis Site Raheleh B. Dilmaghani c=n

e A Brief Look at Internet Networking Over Amateur Radio Brian Kantor,W B6CYT (July 2011)

e Mesh Network Performance Measurements Diego Passos

e Applications and Accessories for the Mesh Rusty Haddock, AESAE (2012)

e HSMM-MESH Design Philosophy David Rivenburg, AD500 (22 February 2010)

e High Speed Multi-Media (HSMM-MESH ): The Next Big Thing in

e HSMM-MESH networks

e Public safety and Disaster recovery Applications t=n
A strong dependence on point-to-point communication links and a limited degree of
redundancy give these systems an insufficient level of resilience and robustness in disaster
scenarios.

e HSMM : Hierarchical Synchronized Multimedia Multicast for
e HF Radio Mesh Networks Eric Johnson

o CalMesh: ISCRAM 06 &=n e Enhancing Robustness of First
: B Responder t=m

e Delay Tolerant Disaster Communication, Child XO

e City Mesh — Resilient First Responder E=m

Laptop £=m
o A Wireless Mesh Infrastructure Deployment 5=m e HSMM Wiki Spaces
e HSMM-Mesh.org e Radio Based TCP/IP NSUR &=m
LinkSys Equipment Ubiquiti Equipment
Model Version I;OlclketMN;ZHP
ullet
WRT54G 1.0-4.0 AirGrid M2 HP
_I- NanoStation Loco M2 (NSL-M2)

WRT54GS 1.0-4.0 NanoStation M2 (NS-M2)


http://www.survivalnerds.com/derbycon-compute_post_apoc.pdf
http://jcarcmo.org/broadband-ham-network-prese.pdf
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&ved=0CDAQFjAC&url=https%3A%2F%2Fwww.bryanarc.org%2Fwp-content%2Fuploads%2F2012%2F08%2FHSMM-MESH.pptx&ei=HGALU-GuF8XY0gHM5oCICg&usg=AFQjCNF_xEsoKi0qJ0SgIGKiSPuREMmYnA&cad=rja
http://www.nsarc.ca/hf/wireless_net.pdf
http://www.w1npp.org/events/2010/2010-F~1/HSMM/HSMM.PPT?
http://www.seapac.org/documents/seminars/2013/2013-Heaton-Aberle-BlackJune-SEAPA-Mesh202-KY9K-wa7ptm-wr5j-small.pdf
http://www.thedeanfamily.com/LSARD2/HSMM-MESH.pdf
http://www.scc-ares-races.org/mesh/preso/Intro_to_Mesh_Ham_v140224.pdf
http://www.dailywireless.org/2013/08/30/802-11ah-wifi-standard-for-900mhz/
http://ee.usc.edu/research/netpd/assets/001/74955.pdf
http://www2.ic.uff.br/~celio/papers/lanoms07.pdf
http://www2.ic.uff.br/~celio/papers/i2ts06.pdf
http://conferences.sigcomm.org/co-next/2010/CoNEXT_papers/28-Jang.pdf
http://www.ucrec.org/pubs/upload/736_Dilmaghani2007.pdf
http://www.ampr.org/pdf/brieflook.pdf
http://www2.ic.uff.br/~celio/papers/i2ts06.pdf
http://www.broadband-hamnet.org/images/hsmm_docs/meshApps.pdf
http://hsmm-mesh.org/documentation/67-hsmm-mesh-design-philosophy.pdf
http://www.pbcmesh.com/documents/pdf10.pdf
http://tcares.org/tcares/images/ARES_docs/hsmm-mesh%20set%2011-6-10%20a.pdf
http://www.nicta.com.au/__data/assets/pdf_file/0009/15669/Wireless_Mesh_Networks_for_Disaster_Recovery_Apps.pdf
http://www2.tku.edu.tw/~tkjse/13-1/05-IE438%20.pdf
http://wireless.nmsu.edu/hf/papers/hf_mesh.pdf
http://web.njit.edu/~turoff/ISCRAM06/shortdescription.htm
http://www.iscramlive.org/ISCRAM2012/proceedings/176.pdf
http://www.iscramlive.org/ISCRAM2012/proceedings/176.pdf
http://www.iscramlive.org/ISCRAM2013/files/287.pdf
http://www.iscramlive.org/ISCRAM2013/files/287.pdf
http://atlas.tk.informatik.tu-darmstadt.de/Publications/2011/panitzek11citymesh.pdf
http://www.itr-rescue.org/pubs/upload/850_Dilmaghani2008.pdf
http://hsmm.wikispaces.com/
http://hsmm-mesh.org/
ftp://ftp.tapr.org/projects/n8urbook/n8ur-dr1.pdf

WRT54GL1.0-1.1
Broadband Hamnet™ Router Shopping Guide

This list is from the Broadband Hamnet™ site, please contact them for possible changes.

| have tested WRT54G and WRT54GS units and they work as indicated. | have tested some
Ubiquiti units.

Existing Systems
Maryland

« 5 GHz and Directional Antennas Baltimore Radio Amateur Television Society
B.R.A.T.S. t=n
« Emergency Cloud system Jesse Alexander,(January 24, 2014)
« Raspberry wifi HSMM-MESH node Emergency Cloud Server Jesse Alexander, WB2IFS t=n
« Raspberry Emergency Cloud Server Jesse Alexander t=n

Clubs

York Region ARC (YRARC)

Integrating HSMM-MESH into an existing net Ohio Packet

WSU Amateur Radio Club WAN (W7YH) t=m

WB8QQQ ~ SARA Field Day HSMM Setup Shiawassee Amateur Radio Association
Presentation from LETARC Meeting 01/2014

grapevinehamradio

Clearfield County ARC

Orange County Radio Amateur Civil Emergency Service August 2013
Introduction to Broadband-Hamnet (HSMM-MESH) Brown County ARES/RACES
Sunset Empire ARC Aug

Hurst ARC — W5HRC February 2013

Gadsden ARC, LLC April 22, 2013

Garland ARC, The Arclite August 09

Temple ARC Dec 2011

Rockwell Collins Amateur Radio May 2011

Newsletter - Manatee-arc.org

Austin ARC February 2013

Rockwell Collins ARC May 2011

Orange County Radio Amateurs August 2010

Carrier - Mount Diablo ARC May 2012

Newsletter, Tri-County ARC Inc.

AARO Newsletter Alamo Area Radio Organization February 2013
Cedar Valley ARC August 2012

Mike And Key ARC October

San Angelo ARC, Inc. June

OARC e-Magazine - Ogden ARC

Mid-Atlantic ARC March 2013

Grayson County ARC News



http://www.broadband-hamnet.org/images/hsmm_docs/WRT54Shop.pdf
http://bratsatv.org/5-ghz-and-directional-antennas/
http://www.slideshare.net/jessenalexander/emergency-cloud-server
https://www.youtube.com/watch?v=OMYrFmuclOQ&feature=youtu.be
http://youtu.be/GGtwVxZ4Mto
http://www.yrarc.org/index.php/interest-groups/hsmm-mesh/8-front-page/37-hssm-mesh-steve-brady
http://ohiopacket.org/index.php/Integrating_HSMM-MESH_into_an_existing_network
http://hamradio.wsu.edu/projects/wan
http://www.w8qqq.org/fdhsmm.htm
http://letarc.org/main/2014/01/25/mesh-hsmm-presentation-from-012014-club-meeting/
http://www.grapevinehamradio.com/2013/12/broadband-hamnet-hsmm-mesh/
http://clearfieldcountyarc.org/wordpress/western-pa-ares-begins-tech-initative/
http://www.ocraces.org/Newsletters/NetControlAug13.pdf
http://groupspaces.com/BCARES/pages/introduction-to-broadband-hamnet-hsmm-mesh
http://sunset-empire-arc.org/newsletters/2013/2013-Aug-newsletter.pdf
http://w5hrc.org/wp-content/uploads/2013/02/HARC-February-Newsletter.pdf
http://www.garc.org/NewsLetters/QUAK4JMCpdf04222013X.pdf
http://www.k5qhd.org/arclite/arclite_200908.pdf
http://www.tarc.org/bulletins/
http://w5rok.us/Newsletters/SignalsMay2011.pdf
http://www.manatee-arc.org/files/Newsletter/NL%202012%2002.pdf
http://www.austinhams.org/aarcover/2013/February%202013.pdf
http://w5rok.us/Newsletters/SignalsMay2011.pdf
http://www.ncocra.org/2010_08_newsletter.pdf
http://www.mdarc.org/home
http://ve9tca.weebly.com/uploads/7/4/9/2/7492027/publication_2012-06.pdf
http://www.aa5ro.org/wp-content/uploads/2013/02/AARO-Newsletter-February-2013.pdf
http://cvarc.rf.org/Bandspread/2012/2012%20August%20Bandspread.pdf
http://www.mikeandkey.org/newsletters/Relay_2012_10a.pdf
http://www.w5qx.org/PDF/June%202011%20Kilo-What.pdf
http://www.ogdenarc.org/newsletter_archive/Watts%20News%20Current%20Issue.pdf
http://www.marc-radio.org/REMARCS/RM_MAR2013.pdf
http://k5gcc.us/pdf/2013-02.pdf

Palomar ARC Feb

Newsletter - Manatee-arc.org

BLT-26 and HSMM MESH -- Flight Results - BVARC

The Exciter - Denton County Amateur Radio Association
Editorial SumQ09-Cg-Vhf.com

MARC Newsletter - The Mississauga Amateur 2012 November
Membership Meeting Minutes - Grand Rapids Amateur March 2012
Newsletter - W2JSN.com February 2013

meeting (Approved)-Enid ARC Minutes of July 2010

Minutes of PREVIOUS MEETING 2013 (DRAFT)-Enid ARC
WIUVI September 2013

Hamnet (Mesh) at HOTARC

Highland Lakes Amateur Radio Club HLARC

2013 October Meeting Slides - Amateur Radio Association of
WS5ES Sep. 12

Aug - Seaside Tsunami Amateur Radio Society

4x4 Ham Forum - HSMM Mesh Node - 2.4GHz & Part 97 (Part 4 - Calculating Mesh Link Performance)
Digital Communications - Cascade Amateur Radio Society
eaars August

eaars September

newsletter - N4brf.org december 2012

Newsletter - Wa6bgs.us August 17, 2013

Zero Bias

Lake County Ham Radio Journal April/May 2010

Palacios TX rally review - RV Radio Network

California

e Santa Clara County OES r=m

Florida

e Martin County Amateur Radio Association t=m e Martin County ARES tEm
e Operation RADAR Il Exercise Putham County £=D

New Jersey

e Fair Lawn Radio Emergency Service t=n e Bergen Amateur Radio Association's E=m

Pennsylvania
e \Western PA ARES beqgins Tech Initiative E=m

Texas

o Montgomery County ARES r=m

Montgomery County Amateur Radio Emergency Service

« Montgomery County Ham Radio t=m

Information about the clubs, hams, activities, and repeaters relating to ham radio in
Montgomery County, TX. Plus ...


http://www.palomararc.org/Scope/feb13scope.pdf
http://www.manatee-arc.org/files/Newsletter/NL%202012%2002.pdf
http://www.bvarc.org/pdf/BLT-26_HS-MM_flight.pdf
http://www.dcara.net/newsletters/NLJAN13.pdf
http://www.cq-vhf.com/vhf_highlights/2009_vhf/2009_summer_vhf/Editorial%20Sum09.pdf
http://www.marc.on.ca/Files/NewsLetters/MARC_NL_2012_11.pdf
http://www.w8dc.org/grr_about_us/minutes/03_02_2012.pdf
http://www.w2jsn.com/Feb-2013.pdf
http://www.enidhamfest.com/files/ARCLight-20100715.pdf
http://enidarc.org/files/ARCLight-20130418.pdf
http://www.w9uvi.org/wp-content/uploads/2013/09/SeptBandbits2013.pdf
http://www.hotarc.org/hsmm.html
http://hlarc.org/
http://www.mnhamradio.com/meeting_minutes/2013/2013OctoberSlides.pdf
http://www.w5es.org/0912.pdf
http://www.wa7ve.org/newsletters/2013/STARS-2013-Aug-Newsletter.pdf
http://www.4x4ham.com/showthread.php?3282-HSMM-Mesh-Node-2-4GHz-amp-Part-97-%28Part-4-Calculating-Mesh-Link-Performance%29
http://www.cascadeamateurradio.net/EmComm2012/2012-03-17_ECS_Tng_K7GJT_Digital_Communication.pdf
http://eaars.com/newsletter/PDF/EAARSAug2013.pdf
http://eaars.com/newsletter/PDF/EAARSSept2013.pdf
http://www.n4brf.org/NEWSLETTER/Radio%20Flyer%20Tabloid%20DEC%202012.pdf
http://wa6bgs.us/wp-content/uploads/minutes-agendas-newsletters/Newsletter_2013-08-17.pdf
http://www.cq-amateur-radio.com/cq_highlights/2013_cq/2013_10_cq/2013_10_cq_zero_bias.pdf
http://www.hamradiojournal.com/issues/lchrj-2010-04.pdf
http://www.rvradionetwork.com/RallyReport_2011_05.pdf
http://www.scc-ares-races.org/operations.html
http://www.mcaraweb.com/
http://martincountyfloridaaresracesinc.cloverpad.org/
http://www.n7wwk.com/Radar-II/
http://www.flarc.net/
http://www.bara.org/
http://www.remoteamateur.com/www.philipsburg-ara.org/2013/12/western-pa-ares-begins-tech-initiative/target=
http://www.wa5eoc.org/area-repeaters
http://mctx-hams.blogspot.com/

How To

How to Enable a Guest Access Point on Your Wireless

Network E=m

Common RF Coax Connectors

hsmmmesh-step-by-step

W5MAE Rootenna HSMM-MESH Node

drop-boxes

Sector Antenna for 2.4 and 5.8 GHz YU1AW &=m
Here's the how-to for WRT54RG Steve, VA3SRV
Configuring D-RATS to run over the HSMM MESH

Build a Patch Antenna for 2.4 GHz (~8 dbi)

Freshnel Zone Calculator c=m

HSMM -MESH - Northwest Amateur Radio
Society

How to enable GRE tunneling between HSMM
nodes

Installing an IRC Server AESAE t=m
W5ADC HSMM-MESH

Web Servers on the HSMM-Mesh
Build a Cantenna for 2.4 GHz (~10 dbi)

Build a Bi-Quad Antenna or To feed a dish

FlashUbiquiti

Pidgin is a chat program. t=m

Enabling ham radio channels in wireless t=m

Raspberry

e Setting up Asterisk on a Raspberry Pi °

e HSMM Pi Tabletop Demo (YouTube) e HSMM Pi Tour (YouTube)

e HSMM Mesh - Raspberry Pi e Raspberry wifi Emergency Cloud Server 1

e Raspberry wifi Emergency Cloud Server 2 ¢ HSMM MESH in Big bend 2013

e Setting up Asterisk on a Raspberry Pi

HSMM-Pi Blog
The HSMM-Pi project provides an easy way to transform a Raspberry Pi equipped with a
USB wifi adapter into a wireless mesh node. HSMM-mesh nodes are different from other
mesh nodes in that they can be operated at much higher power and with larger antenna
structures.

Planning a wisp solar powered tower E=Em
WRT54G(S) Frequenzanderung t=m

Watts to dBm Converter e Perl Scripts / Interactive Design / Software
Microwave Radio Path Analysis e Wireless Network Link Analysis
Downtilt Coverage Radius e Calculating your 802.11 power output.
RF Link Budget Calculator e Proxim Link Budget Calculators

Broadband sites

HamWAN

Italian Cisar Radio Amateur WiFi Network Overview: CisarNet t=n

What is the DRG and What is the AMPRnet t=n

Managing the AMPRNet™ — TCP/IP Networking for Amateur Radio t=n
Internet network 44 (44.0.0.0/8), known as the AMPRNet™, has been used by amateur radio
operators to conduct scientific research and to experiment with digital communications.



http://www.howtogeek.com/153827/how-to-enable-a-guest-access-point-on-your-wireless-network/
http://www.howtogeek.com/153827/how-to-enable-a-guest-access-point-on-your-wireless-network/
http://www.wirelessconnections.net/calcs/FresnelZone.asp
http://s3.nq1e.hm/common-rf-coax-connectors-guide.pdf
http://hsmm-mesh.org/images/stories/hsmmmesh-step-by-step.pdf
http://www.w5nc.net/doc/HSMM_001-1.pdf
http://www.w5nc.net/doc/HSMM_001-1.pdf
http://www.hotarc.org/hsmm-mesh/articles/rootenna-W5MAE.pdf
http://www.hsmm-mesh.org/documentation/121-drop-boxes.html
http://www.ssra.se/upload/hsmm%20scripts.pdf
http://www.ssra.se/upload/hsmm%20scripts.pdf
http://www.qsl.net/yu1aw/ANT_VHF/obelisk.pdf
http://www.broadband-hamnet.org/applications-for-the-mesh/118-internet-relay-chat-irc.html
http://www.old.barriearc.com/Files/WRT54G-RG%20upgrade%20instructions.pdf
http://www.w5adc.com/HSMM.htm
http://arrl-nfl.org/wp/wp-content/uploads/2013/07/D-RATS-on-the-MESH.pdf
http://hsmm.wikispaces.com/file/view/Web+Servers+on+the+HSMM-Mesh.pdf
http://www.rc-cam.com/gp_patch.htm
http://www.turnpoint.net/wireless/cantennahowto.html
http://koti.mbnet.fi/zakifani/biquad/
http://www.trevormarshall.com/biquad.htm
http://ubnt.hsmm-mesh.org/products/BBHN/wiki/HowTo/FlashUbiquiti
http://wiki.ubnt.com/Planning_a_wisp_solar_powered_tower
http://pidgin.im/
http://www.rlx.lu/~lx1tb/wrt54gs/
http://www.w4vld.com/repeaters-tech-high-speed-data/
http://www.youtube.com/watch?v=Czd6yVRc4ac
http://www.youtube.com/watch?v=hbGXorrUcvc
http://www.youtube.com/watch?v=ltUAw02vfqk
http://www.youtube.com/watch?v=gosYvsQFkw8
http://www.youtube.com/watch?v=OMYrFmuclOQ
http://www.youtube.com/watch?v=OMYrFmuclOQ
http://www.youtube.com/watch?v=b5_UWe6p8Cs
http://www.youtube.com/watch?v=Czd6yVRc4ac
http://http/hsmmpi.wordpress.com/
http://www.pizon.org/rf-tools/watts-to-dbm-converter.php/
http://www.qsl.net/n9zia/wireless/page09.html/
http://kb9mwr.dyndns.org/n9zia/path.main.cgi/
http://kb9mwr.dyndns.org/n9zia/wireless.main.cgi/
http://www.wlanantennas.com/downtilt_cover.php
http://www.radiolabs.com/stations/wifi_calc.html
http://www.afar.net/rf-link-budget-calculator/
http://www.proxim.com/products/knowledge-center/calculations/
https://www.hamwan.org/t/tiki-index.php
http://www.cisar.it/radiowiki/index.php?title=Italian_Cisar_Radio_Amateur_WiFi_Network_Overview:_CisarNet
http://www.mi-drg.org/DRG-Lupton-Report-2007.ppt?
http://www.ampr.org/

Puget Sound Data Ring Bart Kus, AE7SJ t=n

Northwest MESH Amateur Radio Networking Bart Kus, AE7SJ
HamWAN: Modern IP Networking on Ham Bands Ryan Turner, KORET &=
British Columbia Wireless Amateur Radio Network =m

DBOKV HAMNET-Userzugang aktiviert

AMPRNEet IP Koordination e=m

Misc.

KF7BWS Amateur Radio

Mesh Amateur Radio c=m

Visionary of the Valley WU2S r=m

FCC report and order WT Docket No. 97-12 (regulatory aspects of 802.11 use) t=n
Wireless Security Products e=m

Netstumbler c=m

Putting High Speed Multimedia to Work in Italy e=m

San Diego wireless net installs 72-mile, 2.4-GHz link November 12, 2002 c=n
AirSnare c=n

yahoo HSMM-MESH SIG

EL PASO, TX Doug AE5HE, (Apr 8, 2012)

Mesh Network Field Test — NP2X (Great Pond, St. Croix), Jun 27, 2012
Welcome to the Stateline Repeater System

MMARS and GAIA Dot Org - FinalDraft - marspapers.org

Roadmap Doc Version 3 - Cupertino Amateur Radio Emergency
Starting to use HSMM-MESH ™

New High-Speed Multi-Media Radio Mesh Networking - Transistori.net
HSMM Radio Equipment - QSL.net

Design and implementation of a Wireless Link ina HSMM - MESH
Ham-Com

Point-to-Point vs. MESH

Mesh vs. point-to-multipoint topology

Point to Multipoint (PtMP) vs. MESH

To Mesh or Not To Mesh for Wireless Security and Surveillance

An Infrastructure for Long-Term

What wireless microwave to use and when July 7, 2013

Wireless Battle Mesh

Wireless Mesh Routing and Wireless Bridging Architecture

MobiMESH vs Others

Government

e Stark County Amateur Radio Emergency Service
Website

e 2011 DCC - Digital Modes for EmComm - FCC

e ARES-RACES WebEOC Input - Michigan Section
ARES



https://www.hamwan.org/t/tiki-index.php?page=Puget+Sound+Data+Ring
http://nw-mesh.wikidot.com/
http://memhamwan.org/wp-content/uploads/2014/01/MDARC-Presentation-February-2014.pdf
http://www.bcwarn.net/
http://www.db0res.de/?start=4
http://www.de.ampr.org/
http://www.kf7bws.info/index.php/interests?id=73
http://wu2s.com/pages/home
http://rsaxvc.net/blog/
http://www.arrl.org/files/file/Regulatory/wt97-12.pdf
http://www.securitywizardry.com/index.php/products/scanning-products/wireless-tools.html
http://www.netstumbler.com/
http://digilander.libero.it/aricv/archivio/2013/rete_mash.htm
http://www.computerworld.com/s/article/75830/San_Diego_wireless_net_installs_72_mile_2.4_GHz_link?taxonomyId=015
http://home.comcast.net/~jay.deboer/airsnare/
http://groups.yahoo.com/neo/groups/NARS_MESH/info
http://www.broadband-hamnet.org/usage-articles/127-el-paso-hsmm-mesh.html:
http://www.broadband-hamnet.org/images/stories/MeshNetworkFieldTest-GreatPond.pdf
http://statelinerepeater.net/
http://www.marspapers.org/papers/Popoff_2011.pdf
http://www.cupertinoares.org/docs/CCC-Tech-Roadmap-v03.pdf
http://hsmm-mesh.org/just-starting-read-this.pdf
http://transistori.net/~oh6gzt/putkizone.com/~gzt/pdf/New%20High-Speed%20Multi-Media%20Radio%20Mesh%20Networking.pdf
http://www.qsl.net/kb9mwr/projects/wireless/HSMM_Radio_Equipment.pdf
http://wirelesspt.net/arquivos/documentos/mesh/Design_and_implementation_of_a_Wireless_Link_in_a_HSMM-MESH_Network-Final-Report_V0.8.pdf
http://www.hamcom.org/
http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=1373858&url=http%3A%2F%2Fieeexplore.ieee.org%2Fiel5%2F9435%2F29981%2F01373858.pdf%3Farnumber%3D1373858
http://www.cdmwireless.com/documents/case-study/wireless-solutions-ptmp-vs-mesh.pdf
http://kseniacoffman.wordpress.com/2010/04/06/mesh-for-wireless-security-surveillance/
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=5&ved=0CD8QFjAE&url=http%3A%2F%2Fwww3.alcatel-lucent.com%2Fwps%2FDocumentStreamerServlet%3FLMSG_CABINET%3DDocs_and_Resource_Ctr%26LMSG_CONTENT_FILE%3DApplication_Notes%2FNative_Packet_MW_Generic_EN_AppNote.pdf&ei=4L0NU4-EGMjKsQSps4DQAQ&usg=AFQjCNEJfWWGyrg7I9tO9S3pULTw1liB1Q&bvm=bv.61965928,d.cWc&cad=rja
http://www.caramel.com.au/tag/microwave/
http://battlemesh.org/BattleMeshV4/MeshGuide
http://www.connect802.com/meshcompare.htm
http://www.mobimesh.eu/index.php?option=com_content&view=article&id=210:mobimesh-vs-others&catid=159:highlight&Itemid=247
http://www.youtube.com/watch?v=6k3tNPl1OdA
http://www.wd8aye.net/contact.htm
http://www.wd8aye.net/contact.htm
http://ares-mi.org/downloads/SEC/WebEOC/WebEOC--ARES-RACES_WebEOC_Input-en-US.pdf
http://ares-mi.org/downloads/SEC/WebEOC/WebEOC--ARES-RACES_WebEOC_Input-en-US.pdf

YouTube

Point to Point Microwave Paths for HSMM
Introduction to HSMM-MESH or Broadband-Hamnet

Introduction to HSMM-Mesh
HSMM-Pi - Location and Service Forwarding Demo

Overview: Mesh Networks

Phoenix HSMM-Mesh Node Antenna Height
Calculator

HSMM flexibility with the D-Star ID-1

HSMM-MESH Node for Amateur Radio

Ham Radio HSMM Using Ubiquiti Equipment (Part 1)

HSMM-MESH Test approximately 5mi point to point
near Otisville, NY. Part 1

HSMM-MESH
Big Bend 50 Ultra Marathon HSMM-Mesh(TM)

networking
Setting up a MESH Node for Amateur Radio -
WRT54G firmware install. HSMM-MESH

WIFI Internet tower. UBNT

iCruze display on a Broadband-Hamnet (HSMM-
Mesh) node

Linksys Router to HSMM-MESH node AE5IB Dayton

2012.mp4
Setting up a MESH Node for Amateur Radio -
WRT54G firmware install. HSMM-MESH

How To Configure Your HSMM-Mesh Nodes for
N3FJP and N1MM Contest Loggers

2-6-2010 HSMM-MESH Webinar

DCARC December 2012 Homebrew - Gerald Hasty

York Region Amateur Radio Club - Emergency
Preparedness Fair

WISPER for first responders on KITV4 News

High Speed Multimedia in Albuguergue
Mesh Experimentation for Emergency

HSMM MESH in Big bend 2013

Communications

Recording with HD Camera on Mesh Networking

Enabling ham radio channels in wireless 802.11 devices

HSMM-MESH V 1.0

420 MHz Broadband Mesh Network for

(updated)
Test a Cisco CP7971G-GE SIP K5KTF and WA5VBP

Emergency Communications Part Two
Mesh Upgrade

HSMM MESH in Big bend 2013

HSMM MESH

WiFi Stand Prototype for HSMM

Ham Radio HSMM Using Ubiquiti Equipment

(Part 3)
Test 5mi point-to-point Otisville, NY. Part 2

Test 5mi point-to-point Otisville, NY. Part 3

Update Firmware on a Remote Node - Testing

KD5MFW 2012 HamComm HSMM-Mesh Project Update

Using Mesh Nodes to set up Pharmacy Digital

How To Flash a Cloudtrax Enabled WiFi Router with

Signs

Open Mesh NG Firmware for WiFi Network Tutorial

Open-Mesh- WiFi Install Using Open-Mesh and

The Mesh Network: Powering Tomorrow

CloudTrax

Getting started with the Mesh Network project

3 PirateBoxes in a B.A.T.M.A.N. Mesh network

Open-Mesh Indoor Wall Plug Enclosure

Get to know Open-Mesh

Mesh Network Radio is Plug and Play Right Away!



http://www.youtube.com/watch?v=Sz47gZnDk5Q
http://www.youtube.com/watch?v=5j-YPM5iloM
http://www.youtube.com/watch?v=hUeW2ju-RZk
http://www.youtube.com/watch?v=EximR39Xg7g
http://www.youtube.com/watch?v=hMoZNaftS9E
http://www.youtube.com/watch?v=cTWrxWQJ0kM
http://www.youtube.com/watch?v=cTWrxWQJ0kM
http://www.youtube.com/watch?v=g4RUU9a5q_M
http://www.youtube.com/watch?v=g4RUU9a5q_M
http://www.youtube.com/watch?v=bx9Zsxva0Qo
http://www.youtube.com/watch?v=lCHD9DAUgGc
http://www.youtube.com/watch?v=lCHD9DAUgGc
http://www.youtube.com/watch?v=NeiSntrA2gU
http://www.youtube.com/watch?v=pryc8jIl6Xo
http://www.youtube.com/watch?v=pryc8jIl6Xo
http://www.youtube.com/watch?v=zRmOpFtIrwE
http://www.youtube.com/watch?v=twVF_yo8RQU
http://www.youtube.com/watch?v=twVF_yo8RQU
http://www.youtube.com/watch?v=WDYGuvrP2pQ
http://www.youtube.com/watch?v=WDYGuvrP2pQ
http://www.youtube.com/watch?v=6hywlosuIS0
http://www.youtube.com/watch?v=_YYX5qXVDjs
http://www.youtube.com/watch?v=8LN8gMgz2pA
http://www.youtube.com/watch?v=8LN8gMgz2pA
http://www.youtube.com/watch?v=9Glmhy6dU9s
http://www.youtube.com/watch?v=pryc8jIl6Xo
http://www.youtube.com/watch?v=pryc8jIl6Xo
https://www.youtube.com/watch?v=dFYkJ-r_zls&feature=player_embedded#t=0
https://www.youtube.com/watch?v=dFYkJ-r_zls&feature=player_embedded#t=0
http://www.youtube.com/watch?v=mEheucSw7aI
http://www.youtube.com/watch?v=RkAOU-QjEkA
http://www.youtube.com/watch?v=9wp5F694GyM
http://www.youtube.com/watch?v=TAFptGn1k1E
http://www.youtube.com/watch?v=TAFptGn1k1E
http://www.youtube.com/watch?v=b5_UWe6p8Cs&list=PLnKSiShHeuOl-niH93bGgZILdqIxh-pGu
http://www.youtube.com/watch?v=aO20zRImmpE
http://www.youtube.com/watch?v=wLVe4lnNKBM
http://www.youtube.com/watch?v=XXptUTUCwAM
http://www.youtube.com/watch?v=XXptUTUCwAM
http://www.youtube.com/watch?v=uy2oPwpQFwU
http://www.youtube.com/watch?v=uy2oPwpQFwU
http://www.youtube.com/watch?v=leHOtdOzta8
http://www.youtube.com/watch?v=V1y2aQ8plQ8
http://www.youtube.com/watch?v=b5_UWe6p8Cs
http://www.youtube.com/watch?v=EltctYulqIk
http://www.youtube.com/watch?v=oUoJro2cjzA
http://www.youtube.com/watch?v=V94Afsfv8-E
http://www.youtube.com/watch?v=V94Afsfv8-E
http://www.youtube.com/watch?v=NQertidR3MI
http://www.youtube.com/watch?v=J_L6WDzi5iI
http://www.youtube.com/watch?v=vvFjK-Ihk9c
http://www.youtube.com/watch?v=sxIt9VahRCM
http://www.youtube.com/watch?v=t5umf5YEM8Y
http://www.youtube.com/watch?v=t5umf5YEM8Y
http://www.youtube.com/watch?v=u1ArzBhUQN8
http://www.youtube.com/watch?v=u1ArzBhUQN8
http://www.youtube.com/watch?v=RsmGhN4ABVg
http://www.youtube.com/watch?v=HmxS9scm9c8
http://www.youtube.com/watch?v=HmxS9scm9c8
http://www.youtube.com/watch?v=E5yg8ZywN5k
http://www.youtube.com/watch?v=9qrLpEx8NUU
http://www.youtube.com/watch?v=N7_jlpgvYeQ&list=PLvwTAjCboEhtwtNoxDDGn17GODoVQcdc9
http://www.youtube.com/watch?v=FfZRWMa8mPE
http://www.youtube.com/watch?v=X6b5rGy0S3M

Mesh Networks / New Antenna Technologies -
Wireless LAN Weekly EP 25

High speed mobility test @ 802.11n based MESH WISPER Demo - Outdoor. Disposable wireless mesh
Mobility system communication nodes

SAT: A Security Architecture Achieving

Anonymity and Traceability in Wireless Mesh Adding an Analog Telephone £=m
Networks

Mesh Node Ron Ziernicki, VA3RRZ &=m HSMM Range Test

Hamradio Pacificon event at the ARRL
Forum Chris Imlay ,October 16th 2011

Net 44 - Amprnet update John, K7VE ,Jan 30, 2013

HAMNET

hamnet radio amateurisme DBOKWE HAMNET DiaShow

Hamnet Migration DBOKWE Modifikation des HamNet DBOKWE
Hamnet

Non-Amateur Networks

« Village Telco, Mesh Potato

« Byzantium - wireless mesh networking for the Zombie apocalypse

o Mesh Projects

« Hyperboria Sites - see the list of available services.

« Meshnet - using CJIDNS - Seattle or Santa Cruz

« Seattle Wireless - previous community wireless project. Still lots of good data in the wiki.

« Manly Warringah Radio Society March - Mesh Potato's and Wifi Networking (YouTube)
2013 =

« Introduction to Mesh Networking 2011 t=n

Community Networks

o Community Wireless Approach in Mount Pleasant, DC t=m

« Commotion Wireless - an open-source communication tool that uses mobile phones,
computers, and other wireless devices to create decentralized mesh networks.

« Serval Mesh - Emergency Preparedness MESH project

« SPAN - Smart Phone Ad-hoc Network

« Serval Mesh Extender - http://igg.me/at/speakfreely

« Serval Mesh 0.90 Demo

Companies - Products

(These are not endorsements, just item that have come to our attention.)

e 900 MHz wireless Ethernet bridge
e |-com



http://www.youtube.com/watch?v=VNOUb2XkMdE
http://www.youtube.com/watch?v=VNOUb2XkMdE
http://www.youtube.com/watch?v=mJWOe5jmAVg
http://www.youtube.com/watch?v=mJWOe5jmAVg
http://www.youtube.com/watch?v=K63NfXi6iGM
http://www.youtube.com/watch?v=K63NfXi6iGM
http://www.youtube.com/watch?v=Xh4H489beg4
http://www.youtube.com/watch?v=Xh4H489beg4
http://www.youtube.com/watch?v=Xh4H489beg4
https://www.youtube.com/watch?v=9P55KiBbdyE
https://www.youtube.com/watch?v=iZCkxFR24cA
http://www.youtube.com/watch?v=RhDRFit-N9Y
https://www.youtube.com/watch?v=lQXkew_N77c
https://www.youtube.com/watch?v=lQXkew_N77c
https://www.youtube.com/watch?v=PMI9YSM0mzY
https://www.youtube.com/watch?v=C6EDmHv8cSg
https://www.youtube.com/watch?v=nMUfwSRQBnM
https://www.youtube.com/watch?v=ZCpMg9wNA40
https://www.youtube.com/watch?v=YZEGNWRXXzs
http://db0fhn.efi.fh-nuernberg.de/doku.php?id=projects:wlan:hamnet
http://villagetelco.org/
http://project-byzantium.org/
http://www.meshnetworking.org/further-reading/current-projects
https://wiki.projectmeshnet.org/Known_Hyperboria_sites
https://wiki.projectmeshnet.org/Cjdns
http://www.seattlemesh.net/
http://www.santacruzmesh.net/
http://seattlewireless.net/
https://www.youtube.com/watch?v=VWibw__tpqM
http://newamerica.net/sites/newamerica.net/files/policydocs/Intro_to_Mesh_Networking.pdf
http://muninetworks.org/content/more-information-about-community-wireless-approach-mount-pleasant-dc
http://www.commotionwireless.net/
http://servalpaul.blogspot.com.au/
http://www.networkworld.com/community/blog/android-phones-are-connecting-without-carrier-networks
http://www.youtube.com/watch?v=30qNfzJCQOA
http://www.youtube.com/watch?v=u30KA7fk3v0
http://www.digi.com/products/wireless-modems-peripherals/wireless-range-extenders-peripherals/xpress#overview
http://www.l-com.com/

« Radiolabs

o Communications Technology Group W2TTT &=

o TP-LINK TL-ANT2424B 2.4GHz 24dBi Grid Parabolic Antenna
« Instant Mesh Radio

« Parabolic dish antenna (24 dbi) (Hint: consider "used")

o Fleeman, Anderson, & Bird (cables, antennas, POE, etc.)

o ISP Supplies (wi-fi antennas, etc. in College Station, TX)

« NanoStation M900 Loco (900MHz) t=m

Unclassified

Constrained Channel Assignment...Mesh Networks c=m
W1GHZ Microwave Antenna Book (LOTS of technical info!)
HeyWhatsThat Signal Profiler (terrain calculator)

Adding a secure shell login (SSH) by AE5CA)
HSMM-Mesh for public safety?

Sl

Articles to Read

QST July 2013 pg 68-69 (HSMM in a special event)

Redolving HSMM interference, CQ VHF KBOCL , (2003)
Intro to HSMM (2004) (by John Beadles NSOOM)

WiFi RF Spectrum by W5VWP

Using Part 15 Wireless Ethernet Devices For Amateur Radio
Multipath and Diversity Mode (Cisco article)

Antenna Basics (easy and informative read)

Parabolic Dish Antenna Theory (by Paul Wade N1BWT)

9. Offset Dish Antenna Theory

10.Patch Antenna Design (how-to)

11.Rootenna Design (how to)

12.Horizontally Polarized Omni Antenna (how to)

13.Linking HSMM-Mesh into Your Home Network (how to by Ohio Packet; use local.mesh now.)
14.Peek into a Ubiquiti Nanostation (photos under the hood)

15.Part 1 — The Technology Gary J Takis-K7GJT, Don Peter—-ND7P

22 Sl e B o O R [

dBm to Watt Conversion Table

dBm Watts dBm Watts dBm Watts
0 1.0 mW 16 40 mWwW 32 1.6 W
1 1.3 mW 17 50 mW 33 2.0W
2 1.6 mW 18 63 mW 34 2.5 W
3 2.0 mW 19 79 mW 35 3.2 W
4 2.5 mW 20 100 mW 36 4.0 W
5 3.2 mW 21 126 mW 37 5.0 W
6 4 mW 22 158 mW 38 6.3 W
7 5 mW 23 200 mWwW 39 8.0W
8 6 mW 24 250 mWwW 40 10 W



http://www.radiolabs.com/
https://groups.yahoo.com/neo/groups/ComTechGroup/info
http://www.amazon.com/gp/product/B003CFATOW
http://www.openskies.net/files/osk-mesh.pdf
http://www.amazon.com/gp/product/B003CFATOW
http://www.fab-corp.com/
http://www.ispsupplies.com/
http://www.fab-corp.com/pdf/locom9.pdf
http://networks.rice.edu/papers/Infocom08-D1EC_v1.pdf
http://www.qsl.net/n1bwt/contents.htm
http://www.heywhatsthat.com/profiler-0904.html
http://ae5ca.com/?page_id=33
http://coloradohamshack.net/?p=37target=
http://www.hotarc.org/hsmm-mesh/articles/qst_2013-07-pg68-69.pdf
http://n5dux.com/ham/files/pdf/Alternative%20Options%20for%20Resolving%20HSMM%20Interference%20Issues.pdf
http://www.hotarc.org/hsmm-mesh/articles/introduction_to_HSMM-2004.pdf
http://w5vwp.com/blog/?page_id=218
http://www.qsl.net/kb9mwr/projects/wireless/plan.html
http://www.hotarc.org/hsmm-mesh/articles/multipath_and_diversity_mode.pdf
http://www.hotarc.org/hsmm-mesh/articles/antenna_basics.pdf
http://www.hotarc.org/hsmm-mesh/articles/parabolic-antenna-theory.pdf
http://www.hotarc.org/hsmm-mesh/articles/offset-dish-antenna-theory.pdf
http://www.hotarc.org/hsmm-mesh/articles/patch-antenna-design.pdf
http://www.hotarc.org/hsmm-mesh/articles/rootenna-W5MAE.pdf
http://www.hotarc.org/hsmm-mesh/articles/horizontally_polarized_omni_plans.pdf
http://ohiopacket.org/index.php/Integrating_HSMM-MESH_into_an_existing_network
http://www.hotarc.org/hsmm-mesh/nanophotos.html
http://www.w7aia.org/Training_files/hb2011/hsmm-mesh-part-1-k7gjt&nd7p.pdf

9 8 mw 25 316 mW 41 13 W
10 10 mW 26 398 mw 42 16 W
11 13 mW 27 500 mW 43 20 W
12 16 mW 28 630 mwW 44 25 W
13 20 mW 29 800 mW 45 32 W
14 25 mW 30 1.0 W 46 40 W
15 32 mW 31 1.3 W 47 50 W

Tools

Wireless Network Link Analysis

Calculates approximate received power levels and fade margins for wireless links
Wireless Network Link Analysis - Super Edition

Same as above, but generates a PDF file containing Fresnel zone and radio path graphs
latlong.net

Latlong.net is a geographic tool that lookup lat and long of a place and get coordinates on
map.

Microwave Radio Path Analysis

Generates a terrain profile graph and obstruction reports for a microwave radio link between
two points

Line-of-Sight Path Analysis

Generates a JPEG image showing the line-of-sight path for a given transmitter location
Longley-Rice Path Loss Analysis

Generates a JPEG image showing the estimated Longley-Rice path loss for a given
transmitter location.

Tower Coverage

Allows you to create Tower Coverage Maps for any geographical area in the entire world.
Our maps are based on region and topography, taking into account for hills, mountains and
trees.

Parabolic Reflector Gain & Focal Point Calculator

Calculates the gain, focal point, and radiation distances for parabolic dishes

Fresnel Zone Calculator

Calculates the required Fresnel zone clearances for a point-to-point link.

Urban Area Path Loss

Calculates the approximate path loss through an urban area

Antenna Up/Down Tilt Calculator

Calculates the required antenna tilt to compensate for Earth curvature

Alphimax PtP Estimator t=n

The Point-To-Point Estimator is a free web based tool that will enable you to compare
manufacturers, simply and accurately, while taking into account the terrain of your area,
products’ performance and more.

Distance & Bearing Calculator

Calculates the distance and bearing between two geographic points

Omnidirectional Antenna Beamwidth Analysis

Estimates the coverage of a vertical antenna pattern

Knife Edge Diffraction Loss Calculator



http://n9zia.ampr.org/wireless.main.cgi
http://n9zia.ampr.org/wireless.super.main.cgi
http://www.latlong.net/
http://n9zia.ampr.org/path.main.cgi
http://n9zia.ampr.org/linesite.main.cgi
http://n9zia.ampr.org/longley.main.cgi
http://www.towercoverage.com/
http://n9zia.ampr.org/parabolic.main.cgi
http://n9zia.ampr.org/fresnel.main.cgi
http://n9zia.ampr.org/urban.main.cgi
http://n9zia.ampr.org/tilt.main.cgi
http://www.alphimax.com/ptp/overview
http://n9zia.ampr.org/distance.main.cgi
http://n9zia.ampr.org/omni.main.cgi
http://n9zia.ampr.org/knife.main.cgi

Calculates knife edge obstruction attenuation

Decibel Conversion Calculator

Converts various values referenced to/from decibels

Scattering Parameters Are Fun!

Calculates gamma in/out from S-parameters, experimental

United States Ground Elevation Retriever

Get the ground elevation to any point in the continental United States, experimental
(dynamic IP)

TCS Online Conversion Page! Everyone likes to steal their Javascript

Wireless tools for Linux

Radio Mobile Deluxe A free RF path plotting tool from VE2DBE.

Terraform

Wireless Network Link Analysis =n

Interactive Wireless / RF Design Utilities < dd>

Times Microwave attenuation calculator

Distance and azimuth calculations at the FCC

Antenna Height Above Average Terrain (HAAT) Calculator

Google Earth

Explore the elevations of a particular path through the Elevation Profile. To start, either draw
a path or open an existing one. Once you've chosen a path from the Places panel, there are
two ways to see its Elevation profile. Either go to Edit > Show Elevation Profile, or right-
click on your path from the Places panel and select Show Elevation Profile. An Elevation
Profile will appear in the the lower half of the 3D Viewer

Earth tools

Find Elevation/Height Above Sea Level, Find Local Times and Time Zone. Contour Maps...
HeyWhatsThat Path Profiler e=n

You hike to the top of a mountain or pull off at a scenic overlook. You see mountains in the
distance. Which mountains are they? HeyWhatsThat will tell you, providing a 360°
panoramic sketch labeled with the names of the peaks you're looking at. From almost
anywhere in the world. dd>

Radio Mobile

It uses digital terrain elevation data for automatic extraction of path profile between an
emitter and a receiver.

Online Performance Calculator

There are several online websites which contain tools necessary to do path analaysis. The
Radiolabs site has one of the better implementations.

Fresnel Zone Calculator

While you may find several Fresnel calculators online (including at the RadioWorks site
above), this link will take you to a calculator which allows for differing RX/TX antenna
heights, which allows you to calculate Fresnel zone obstacle clearance during your path
analysis.

e Video e Calculator o=m

UbiquiTi online tool to help you calculate the probable performance due to the environment,
height, terrain and other factors.

Wireless LAN Calculator t=m



http://n9zia.ampr.org/dbconv.main.cgi
http://n9zia.ampr.org/sparm.main.cgi
http://n9zia.ampr.org/elevation.main.cgi
http://www.tcstx.com/conversions/online_conversions.htm
http://www.hpl.hp.com/personal/Jean_Tourrilhes/Linux/Tools.html
http://www.cplus.org/rmw/english1.html
http://www.firedrake.org/terraform/tf_download_current.html
http://n9zia.ampr.org/wireless.super.main.cgi
http://www.timesmicrowave.com/calculator/
http://www.fcc.gov/encyclopedia/distance-and-azimuths-between-two-sets-coordinates
http://www.fcc.gov/encyclopedia/antenna-height-above-average-terrain-haat-calculator
https://support.google.com/earth/answer/181393?hl=en
http://www.earthtools.org/
http://www.heywhatsthat.com/profiler.html
http://www.cplus.org/rmw/english1.html
http://www.radiolabs.com/stations/wifi_calc.html
http://rf-mw.org/propagation_fresnel_zone_fresnel_zone_calculator.html#.UwsoHoVQZzU
https://www.youtube.com/watch?v=JgYMYKkD1H0target=
http://www.ubnt.com/airlink/
http://www.tp-link.com/en/support/calculator/

The TP-LINK wireless calculator will provide you with answers to questions like maximum
separation, transmission power, and link quality.

D-Link Wireless LAN Calculator e=m

The D-Link has several sections, Calculate Distance & Fresnel Zone, Calculate Fade Margin

and Select Antenna.
Low Cost Wireless Netwok How-To
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If you have a link that you feel should be added, email the title and URL

to mesh@KB3TCB.com



http://dpartner.dlink-intl.com/PS_CAL_ind.asp
http://www.qsl.net/n9zia/wireless/index.html
mailto:someone@example.com
mailto:someone@example.com

