HSMM-MESH

High Speed Multimedia MESH Network
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Hardware - Linksys WRT54G Series

WRT54GS

CDFO vi.0  125MHz amB CGNO vi.0 200 MHz 8MB
DF1 V1.0 125MHz amB CGN1 vi.0 200 MHz 8MB
mF2 vI.1  125MHz amB caN2 v 200 MHz 8MB
(DF3 vl  125MHz amB CGN3 v2.0 216 MHz 8MB
DFs5 V2.0 200MHz amB CGNa V21 216 MHz 8MB
CDf6 v2.1  216MHz amB CGNS V3.0 200 MHz 8MB
F7 V2.2 216MHz amB CGNG V1.0 200 MHz amBp
CDFs V3.0 216MHz amB

ol vl 216MHz amB

CDFA V0 200MHz amB

|_S/N Prefix | Version | _CPU_| Flash Memory

= CL7A v1.0 200 MHz 4MB
S CL7B vi.l 200 MHz 4MB
CL7C vli.l 200 MHz 4MB

CF7C vi.l 200 MHz 4MB

MOTE: CDFO0 uses a 3V, 24 power supply. All others use 12V, 1A power supply.




FiIrmware

* HSMM-MESH firmware is available via download from the HSMM-
MESH website
http://hsmm-mesh.org/software-download.html
 The firmware is comprised of two parts

1. OpenWRT - Router functions

« DHCP
* Port Forwarding
* Services

2. OLSR (Optimized Link State Routing) - MESH network

* Tracks nodes that are “seen” directly
 Tracks nodes and networks the other nodes can “see”
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Port Forwarding,

Hode Status DHCT and Services Ldrinistration
Help [ Save Changes ] [ Fesat Yalues ] [ Default YValues ] [ Relmot]
Mode Mame  W3IKDW-2 Password
Mode Type | Mesh Mode | Venfy Password
WiFi LAN WAN

Protocel LAN Mdlode MAT b Protocol DHCP
IP Address  |[10.0.227.108 IP Address 172.27.01 DIz 1 0.0.88
Metmask 2R5.0.0.0 Metmask 255 255 25610 Dis 2 8844
S5ID HSMM-MESH DHCP Server
Mode DHCP Start |5 Mesh Gateway [
Channel 1w DHCF End 25

Active Bettings
Ex Antenna | Diversity |

Tx Antenna | Diversity |
Tx Power 19 dBm

Dhustance 1]




Port Forwarding,

MNode Status DHCT and Services Admimstration
Help [ Save Changes ] [ Fesat Yalues ] [ Default YValues ] [ Rehoot]
Mode Name |‘u“u'3KDW-2 | FPassword I:I
Mode Type | Mesh MNode v | Verify Password I:I
Wik LAN WAN

Protocol I:I LAMN Mode MAT 4 Protocol
P Address |10.0.227.108 | IP Address  172.27.0.1 || DS 8.8.88 |
Netmask ~ (255.0.0.0 | Netrnask 2652652550 | || DNS2 88.4.4 |
55D HSMM-MESH | DHCP Server
Mode | | DHCP Start Mesh Gateway [
Channel DHCP End

Active Bettings

Rx Antenna
Tz Antenna
Tz Power

Dowce 0




Port Forwarding,

Mode Stats Basic Setup DHCP. ar Admimstration
Help | Save Changes | | Reset Walues | | Refresh |
Port Forwarding Advertised Services
Chutsid LAN :
Tnterface Type e LAN TP Wame  Link TURL
Port Port

Both v | Both +||3000 WIKDW-ASUS v | 9000 O KDWY 2: f Add
Both v |/ Both +|[45080 17227026 ~|[4a080

Both v |[Both v |[a1 WIKDW-ASUS | (81

WFT v || TCP » - IP Address - Add

DMZ Server | Mone v

DHCP Address Reservations
Hostname IF Address WMAC Address

WIKDW-ASUS  [17227.05 | |eDichide:a273:a7

- |IP Address - v Add
Cwrent DHCP Leases
* 1722708 00:15:c5cc:Ed:5a Add




W3KDW-2

Help | Refresh |

| Mesh Status | [ OLSR Status | | WiFi Scan | | Setup | [CIMight Mode

Wil address

LAN address

WAN address

default gateway

vour address

10.0.227.108 /3 SignalNoise/Ratio
fe20: 214 bifffe00: e300 Link

finware version

1722701124 .
configuration

fe20: 214 bifffe00:e30a Link

none system time

feRl: 214 hifffell: e30a Link

10.117.17%.38 uptine
WEEDW-1 load average
17227064

free space

72 /-98 /26 dB

n4.2
mesh

Thu Ifar 25 2012
16:2448 TTC

16:34
023,010,002

flash =4236 KB
ftmp = 15156 KB
memeory = 15332 KB
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W3IKDW-2 mesh status

[ Refresh ] [Autn ] [ Cluit ]
Local Hosts Services Cwirent Neighbors
TWIEDW-2 WIETW-1

Remote Nodes ETX Services

none

Previous Neighbors

one

LQ

100%

Services

When
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W3KDW-2 WiFi scan

[ Refresh ] [ Auto ] [ Cluit ]
Sig || Chan || Enc SSID MAC Vendor
-61 & Whipplet-G Q016B&EA258% || Cisco-Linksys
-69 1 HELO-MWESH || AGDESZ6E14E4 Ld-Hoc
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US Amateur Radio Bands

US AMATEUR POWER LIMITS

Effective Date

March 5, 2012

FCC 87.213 An amaleur station must use the minimum transmitter power necessary io camy out the
desired communications. (b Mo station may transmit with & transmitter power exceeding 1.5 kW PEP.

160 Meters (1.8 MHz)
Awold Interference bo radloiocation operatons
from 1.500 to 2.000 MHz

EAG
1.800 1.900 2.000 MHz

80 Meters (3.5 MHz)
3500 3600 3T0DD 4 DDOMHz

E
A
G

N.T
3800 (200 W)
3.525 3.600

&0 Meters (5.3 MHz)

LT e

5330.5 53465 5357.0 53715 54035 kHz
General, Advancad, and Amateur Exira licensees may use the
foliowing five chanmels on a basls withh a maxdimum
effecive radiabed power of 100 W PEP relative to a hall wanve
dipoie. Only upper sideband suppressed camer volce
transmissions, CW, RTTY and data such as PACTOR Il The
frequencies are 5330.5, 5346.5, 5357.0, 5371.5 and S403.5
kHZ. The occupled bandwidth s imited 1o 2.6 kHz centered on
5332, 5344, 5356.5, 5373, and 5405 kHZ respectively.

40 Meters (7 MHz)
T.000 7125 7.300 MHz

E
A

G
T.175 [29”51{!;].
7.025 7125

Phione and Image modes are penmitiad between 7.075 and
7.100 MHz for FCC licensed siafions In MU Regions 1 and 3
ard by FCC lcensad siations In [TU Region 2 Westof 120
degrees Wast longiude or South of 20 degrees Norh Lathsde.
Sea Secions O7.305(c) and 97,3071 11).
Novice and Technician licensess outslde ITU Raglon 2 may
e CW only between 7.025 and 7.075 MHZ and between
7.100 and 7.125 MHz. 7.200 tp 7.300 MHZ |5 not available
puiside ITU Raglon 2. See Secton 57.301{e). These
EXEmptions do Not apply o stations In the continental US.

30 Meters (10.1 MHz)
Avold Imerference 1o Txad senvices oulskde Te US.

200 Wails PEF EAG
10.150 MHz

20 Meters (14 MHz)
14000 14150 14.350 MHz.

E
A

14.175 =

14.150 14.225

17 Meters (18 MHz)
EAG
18.110 18.168 MHz

15 Meters (21 MHz)
21.000 21.200 21.450 MHz

12 Meters (24 MHz)

24930

10 Meters (28 MHz)
28.000 28.300 20.700 MHz.

EAG
(200 W)

Publishod by:
The natfonal associslion for
ARRL AMATEUR RADIO®

www.arrl.org {

235 Main Street, Newinglon, CT USA 06111-1484

g1 G Meters (50 MHz)

50.0

1441 3 Meters (144 MHz)

1.25 Meters (222 MHz)

KEY
Note:
CW operaion & permiied iwoughout 3l
amatear bands.
MCW s authortzed abowve 5001 MHz,
Except for 219-220 MHz.
EAGT Teat tranemissions are auharized above
143.0 MH= 51 Mz, except for 219-220 MEHZ

*Geographical and power restrictions may apply to all bands
above 420 MHZ. See The ARRL Operating Manwa/ for

Informaation about your area.
70 cm {420 MHz)"

33 cm (902 MHz)"

124p 23 cm (1240 MHz)"

Sae ARALWab att www arl.org for
detaded band plans.

EAGT
ARRL
2280 MHz We're Al Your Sevvice

ARFL Headquariers
1300 MHz BE(-504-I200 (Faax 6053441255

emal; hogan o
EAGT
N{5W)

1270 1285

All lcensaes excapt Nowices are authonzed all modes

on the Tollowing frequencies:
23002310 MHz 10.0-10.5 GHE
2390-2450 MHz  24.0-24 35 GHz
3300-3500 MHz 470472 GHE
SE50-0825 MHz  T5.0-81.0 GHz

12235-123.0 GHz
134-141 GHz
241-250 GHz
All above 275 GHz

Exame: 3505400 emal vecgan.og
Copyright © ARRL 2011 rex. 200012
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Other than identifying the WiFi channels that fall within the
amateur radio bands, these are still just off-the-shelf, Part 15
devices.

What can a ham do that a member of the Geek Squad can’t?

m
\Y4 j




Apply Part 97




High Gain Antennas

"No matter how many watts you're pushing, having a better antenna ALWAYS helps out more
than the amp, especially when you factor in the cost." - Jim Kinter, K5KTF TR

\Y4



Montgomery
College

Rockville Campus

Fixed MESH node with 9db rubber
duck antennas atop a 15’ painter’s
pole.

Portable MESH node with a yagi
antenna.

Distance: about 300 meters Pl O A A O R B T 2% RN V|
Lost line of sight due to elevation drop P RIS oA R s o > P £ \ N N -
in the landscape. o R N SN & o N RS\ \ <
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Maryland
SoccerPlex

Germantown, MD

Successfully connected three nodes.
The fourth unsuccessful node
demonstrated how critical line of
sight really is.

EeninaliEarkde i Su—

_‘.

Maintained a very good link strength
between the three nodes.
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O 115 dbl yag» antennas

22012 Google




> . I‘_‘ﬁ
y ’
; S
I 8, AT
o | . '3 &’ 3 %

Black Hill Regional
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. e o . S

Boyds, MD
Successfully ran D-RATS chat, email
and file transfer.
Connections were consistently 5
between 80% to 100% LQ. 5 L
Biggest surprise, 80% LQ from a | f ‘
node across the lake using the . it
standard stock antennas. .- Yeed LA
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Applications Running Over The
MESH

 |P Camera and WebCam (visual monitoring)
e Web Server (distribute information, files and software)

 D-RATS (chat, email and file sharing)
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Future Endeavors

 Use analog radios with D-RATS to bridge the line of sight
limitation.
(Resource paper by Kirk - KB3ONM)

 Use 420 MHz PC cards to bridge the line of sight
limitation.

 Voice over IP for real-time voice communications
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