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G, NCEL PROJELER

TAMSAT OnBoardComputer

TAMSAT Software Defined Transponder

ASELSAN 4800/4900 Modernizasyon

Earth-Moon-Earth (1.2GHz, 2.4GHz, 5.7GHz, ve 10 GHz)

HAM-MESH NET (2.4/5.8 GHz)
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Figure 1 -Packet Hadio 5tation
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Typical Packet Stations

Simple Simplex

<—Radio (HT, Mobile, Base)—/

« Radio-specific (audio) Cable
(may have PTT line, or use VOX) Soft TNC
+— TNC (Terminal Node Controller) (use PC soundcard)

« RS-232 Cable E
S —

+«—PC Running Winpak and PacForms ——
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Input Data Stream

SAYISAL ILETISIM

1

1

0

1

/111

alt >|Mndnmh

Cow

WAVWVWWWWAN D)

[flod ulated Audio

Output Data Stream

~’

1 1]10]

"/

1

o1 11




- 4

"
Sayesal Modul asyoplkaftik Kull anémd:
N/
Analog Modulasyonlar OOK
Mode Name 2 Speeds Supported E]
FS K Morse Code / CW# | 5 - 50 words-per-minute
CW PSK PSK& 31, 63, 63F, 125, 250, 500, 1000
MSK FSQ®# 2,3 45,6
AM IFKP& 05, 1.0, 2.0
FM [AF S K] Contestiad® 4/125, 41250, 8/250, 4/500, 8/500, 16/500, 8/1000, 16/1000, 32/1000, 64/1000
SSB GFSK DominoEX & Micro, 4, 5, 8, 11, 16, 22, 44, 88
G MSK Hellschreiber & Feld Hell, Slow Hell, Feld Hell X5, Feld Hell X9, FSK Hell, FSK Hell-105, Hell 80
MFSK & 4,8, 11, 16, 22, 31, 32, 64, 64L, 128, 128L
QAM MT63 & 500S, 1000S, 2000S, 500L, 1000L, 2000L
Q FS K Navtex Navtex
Q PSK Olivia® 41250, 8/250, 4/500, 8/500, 16/500, 8/1000, 16/1000, 32/1000, 64/2000
QPSK 31, 63, 125, 250, 500
8PSK 125, 250, 500, 1000, 125FL, 250FL, 125F, 250F, 500F, 1000F, 1200F
DEGISKENLERIMIZ : PSKR 125R, 250R, 500R, 1000R
- Frekans RTTY® 45.45/170, 50/170, 75/170, 75/850
- Genlik SYNOP SYNOP
THOR®& Micro, 4, 5, 8, 11, 16, 22, 25x4, 50x1, 50x2 100
- Faz SITORB SitorB
Throb / ThrobX@&@ | 1,2,4 | X1, X2, X4
WEFAX 10C576, 10Cc288!

JT65, MAPG5, FT8, vb.
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Amplitude
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Carrier (High Frequency)
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DATA LINE

CLOCK LINE

PROTOKOL NHD?

FaRlTY

DAaTA WORD
START ¢ 5
BIT 1 1 a1 a0 1 i

BIT

STOF

BIT

[alalslalalalalals]s

SENKTRON SERI ILETISIM

. start stop idle or
idle bit O bit next byte
il

T
M

11001010
0x53 = ASCII 'S’

ASENKRON SERI
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SENKRONLAMA PROBLEMI

Clock

Data

1 0 1 0 01 1 1 O 0 1

Manchester — —

10.002/ Stop FmE 875w

1] B z2.o00v/s § ] =5 58.07s

preamble data

L

A = -55.10000000ms 14X = 18.149H= AY{(Z2 ) = 0.0V

MNode Source > hd 1 B 2 Y1 ¥2
Manual 2 ~ -8.07500W -8.07500V _




ETHERNET Il (DIX) FRAME

€ bytes 6 bytes 2 bytes 46 to 1500 bytes 4 bytes
DST SRC TYPE/
ﬁ g
HEADER TRAILER
ETHERMNET FREAME
Destinatioh Soutce
elhethel elhethel Frotocol Data Checksum
address address

Length

ol boe Cvesti hation

Protocol | Checksum | 15 e 1P address Data

TCP FACKET

Soutce TCP Crestination

address TCF address SEQ | ACK Diata




</
VERIYI FORMATLI GONDERME (PROTOKOL)
26 bits 174 bits >
Preamblel Data
: Scrambling
- m ..—2-!&—'
Payload Padding
Hamming(15,11)

.24bits ,_ 2abits , 2abits ,_ 24bits , 24bits ,
I Pixelk | Pixel k+1 | Pixel k+2 | Pixel k+3 | Pixel k+4

«__8bits 8 bits

[ | © [o]




( AX.25 YAPISI
</
Flag AX.25 Transfer Frame Header (128 bits) Information | Frame- Flag
Destination | Source | Control | Protocol |  Field Checle
Identifier Sequence
Address Address Bits
8 56 56 8 8 32-2048 16 8




digi

*** CONNECTED to VK2DOT

Hi Rod - Are you there?
Yup - what's up?




HA-RMNC Network
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Collocazione Geografica delle Tratte Radio
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INTERNET
WORLD

TATHES

AGE NETWORK NODES
ARD 44.176.206.1 TW 44.176.206.101

ANKARA ANTRAK 44.176.1.1 - El 44.176.1.201
ARD ULRAD  44.176.16.1

ARAD 44.176.24.1
ANTIST  44.176.32.1

b

DESIGN BY TATW BARIS DINC

TA2KD i TA2BBS (19K2 Ankara Local) HEDEIf ] |
TA2BBS i TA2BOL (9K6 Ankarai BoluDaj ¢ 2002 Yél énda 1.2MBit
TA2BBS i TA7BBS (1K2 Ankarai Giresun) Al tyapénéen Tamaml anmas:

TA2BOL T TA4AKUT (9K6 Bolu T Kutahya) o
TA2BOL 1T TA2IMT (9K6 Bolui Kz mi t )
TA2IMTT TA21 ST (I95Kt6am(lzmnlll "/
1K2 bajlée dijer il ler Kérklareli, Eskiker
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AX25 -> APRS

PN

Control PID Info \ FCS Flag

8/16 Bits Bits N*8 Bits ) 16 Bits 01111110
- w /
Figure 3.1b. Infofmation fram
Destination Address Subfield Source Address Subfield
Al A2 A3 A4 A5 A6 A7 A8 A9 A10 A1l Al12 Al13 Al4

Figure 3.3. Non-repeater address-field encoding.

’ Con eld Bits W T Control-Field Bits
Control Field Type HEX s s Translation Control Field Type Type
3210 B B 7 6 5|4 32
1 Frame ® | P | NS) |0 - yyOlyyyy 5 layer 3 implemented. Set Async Balanced Mode Cmd | 011 |P| 11 11
ok yy10yyyy 5 layer 3 implemented.
S Frame N({R) [P/F|S S 01 1 P IS0 20B/CCITT .25 BLE Set Async Balanced Mode SABM Cmd 001 P 11 11
U Frame MMM|PFIMMI11 0x06 00000110 Compressed TCP/IP packet. Disconnect DISC Cmd 010 P 00 11
Van Jacob: RFC 1144
an Jacobson ( ) Disconnect Mode DM Res 000 |F| 11 11
. 0x07 00000111 Uncompressed TCP/IP packet.

Figure 4.1a. Control-field formats (modulo 8). Van Jacobson (RFC 1144) Unnumbered Acknowledge  UA Res 011 | F 00 11
0x08 00001000 Segmentation fragment Frame Reject FRMR Res 100 F 01 11
0xC3 11000011 TEXNET datagram protocol

e P Unnumbered Information Ul Either 000 |[PF| 00O 11
0xC4 11000100 Link Quality Protocol
OxCA 11001010 | Appletalk Exchange Identification XID Either 101 |PF 11 11
0xCB 11001011 | Appletalk ARP Test TEST Either 111 |PF| 00 11
0xCC 11001100 ARPA Internet Protocol
0xCD 11001101 ARPA Address resolution Figure 4.4. U frame control fields.
0xCE 11001110 FlexNet
0xCF 11001111 NET/ROM
0xF0 11110000 No layer 3 protocol implemented.
Escape character. Next octet
0xFF 11111111 contains more Level 3 protocol
information.
Escape character. Next octet
contains more Level 3 00001000
protocol information.

Figure 3.2. PID definitions.

http://www.tapr.org/pdf/AX25.2.2.pdf _ / &)
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> The AX.25 Frame All APRS transmissions use AX.25 Ul-frames, with 9 fields of data:

AX.25 UI-FRAME FORMAT

Y Digipeater Control
Flag Disdt;r:::n f ; ;:::5 Addresses Field Pmrtgcof INFORMATION FIELD FCS | Flag
(0-8) )
Bytes: 1 7 7 0-56 1 1 1-256 2 1

TA7W-11>BEACON:T#146,208,135,124,038,134,00110011
TA7W-11>APRS:$PRWIZCH,04,7,05,7,00,0,21,0,00,0,30,7,06,7,13,2,10,7,02,7,00,0,00,0*49
TA7W-11>APRS:$GPRMC,145322,A,4034.3765,N,10410.8083,W,12.062,220.7,220406,9.9,E*56
TA7TW-11>APRS:$3GPGGA,145324,4034.3714,N,10410.8151,W,1,06,1.46,21869.4,M,-22.1,M,,*47

AUTOMATIC POSITION
e REPORTING SYSTEM

Bob Bruninga, WB4APR

APRS PROTOCOL

COMMODORE VIC-20 REFERENCE

Protocol Version 1.0







APRS was developed in the late
1980's for local
Situational

awareness and NWWO-\WAY
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CEP TELEFONUMU KULLANABKLKR

iPhone: OpenAPRS, PocketPacket
Android: APRSdroid

Verizon 7 10:13 AM @ 7 84% W)

74 stations displayed. 10/10/13, 10:11 AM

[ 4 L
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Lichtenberg- — % ;

17.6kmN
2:16pm

Messaging Search Signup

70.3kmN F ’* chshain = ')-\l_,C) umsdcrf
2:26pm DMODME Friednchsfelde v““'es“‘ﬁ DDGUBW ah\?dor;
179 =
Berlin-Planterwald s « arishorst Waldesrih
120.2km E aksiin I Heenr
2:26pm e
179 ) ~k
5 OberschoneweidBBS. "
4 X DKOBHEN
Single Shot Stop Tracking Q,Oo%lc Friednchshag
Britz < Johannistial Kopenick Grofe




% HANGK DONANI ML ARI KULLANABKLKRKM

~ APRS Trackers —
Argent Data Systems (http://www.argentdata.com) — Tracker3 (T3), OpenTracker USBE (OTUSB)

Byonics (http://www.byonics.com) — TinyTrak3+, TinyTrak4, Micro-Trak
Fox Delta (http://www.foxdelta.com) — FoxTrak, FoxTrak-M

various radio manufacturers with APRS built in

TNC’s (modems) —
Fox Delta (http://www.foxdelta.com) — Mini-TNC
Kantronics (http://www . kantronics.com) — KPC3+, KPC-9612+
MF] (hitp://www.mfjenterprises.com) — MFJ-1276, MFJ-1278
PacComm (hittp://paccomm.com) — TINY-2 MK-II, PicoPacket, SPIRIT-2, HandiPacket
TAPR (http://www.tapr.org) — various, mainly in kit form
Timewave (hitp://www.timewave.com) — Navigator, PK-2325C+, PK-232/P5SK, PK-96/100, DSP-232+
TNC-X (http://www.tnc-x.com) — TNC-X

Soundcards —
almost anything will do but you will need to interface your radio to your PC and server software

BuxComm (http://www.buxcomm.com) — Rascal

Tigertronics (http://www.tigertronics.com) — SignaLink USB
West Mountain Radio (http://www.westmountainradio.com) — RIGblaster

MFJ (http://www.mfienterprises.com) — MFJ-1275
rf \ /
V -

?

o’



APRS Network Evolution

T Satellite! -@- Digipeater

SatGate[c; [C, iGate

= B APRS-IS
Clients = Database
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Q APRS.FI
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APRS Balloons

| | Very Simple
APRS transmitter

YL eCED- e

Ragomotrin =
HXY 148 3003
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APRS Stations Near WB4APR-9 (last 240 hours)

Altitude Scale

Go ‘3[( Call callbogk msg W lat lon distance \direction Last Position
findU links for WB4APR-9 {# WB4APR.O 39.00000 -76 5000 00:06:02:46
—=ov APRS acto @A va3ADG . | . 8899717 -76.50430 3 SW 105:22:10:17
- Ra PRS data ¥ WB4APR-1 8.99033 -76.49850 ] > 00:00:11:28
R T AP @ WE4APR-9 98667 -76.49383 SE 00:03:23:42
[ ¥ - Metric units ®* WB4APR-3 3R.98500 -76.48%50 3 SE 1 00:10:55:08
- Nautical units e ey e, s e
BT “ KB3KAK-9| I* 3902567 -76.5 01:00:57:40
- APRS Map Manager coverage @A va2pN as .| - 13897150-76.49717 - S 06:07:21:19
- NexRAD Radar
ook “ K3FOR-8 | F* [*=[. [39.03200-76.50p67 1. ( 00:08:58:06
- Aerial Photo ®e WB1HAI-9 | [* 3$.97067 -76.4800 $E  |00:02:25:47
- APRSWorld map
- hidle Google Maps * N3MNT-9 | * 3902117 -76.46 NE |0621:1431
& N3HU-9 E 00:02:18:02
External links for WB4APR- ST
A . — 9 & N3IKNP PW  104:01:37:14
e e e B W3AFE NE 00:02:14:24
P s B K3TH SW 0823:06:24
e - - | — ——m g —— - MSN map (North America) 'K3TH-14 8:23:06:2
L UDRT © A H k HIDEZ—Z :
' ' ?N}fﬁk-&? . 55%112/311/&:53563&& - MSN map (Europe) B K3TH-3 SW 00:00:14:52
e — = MSN map (world)
from to time message | | | | | | .- TopoZone X N3HU = NE 100:00:01:28
WB4APR-9 | JAIRBY-4 |10/25 00:07-04z no msg list?{44
WB4APR-9 10/25 00:02:47z gsl! {43 =
JAIRBY-9 WB4APR-9 10/24 23:59:59z hello{15 | | ! ! Lor
N3HEV-1 |WB4APR-9 10/14 14:09:06z GM hve a grt day! 73! {0 7. 71 711 712 715
WB4APR-9 AIL 10/14 13:53:03z| 1 d700... ignore that msg. It was 4 satellite {42
WB4APR-9 ALL 10/14 13:50:24z n d700 {41 Temperature & DeW Polnt
WB4APR-9 ALL 10/14 13:49:07z| in d700 use pitt mode to TX while RXing{40
KE4NYV-15 | WB4APR-9 (09/30 21:55:30z S1. if that{7
KE4NYV-15 | WB4APR-9 09/30 21:51:01z noisy{6 H
WB4APR-9 KE4NYV-1509/30 21:5032z 6.857{38 [ ;;4'
KE4NYV-15 | WB4APR-9 09/30 21:4945; noisy {5 | [ | | [ ]
NEPK WB4APR-9 09/30 21:12:162 Try again on 6.835 {003 1.8
WB4APR-9 KE4NYV-1509/30 20:48:11z 527437 | | | , e
NITI | WB4APR-9 09/29 02:4T:14z Good luck @ DCC{82 ~ - - | — Mashington P
N3IDX-1 | WB4APR-9 |09/28 02:06:44z Greetings from Huntingtown, Md{2b} | ! ! || ! i
KDSATF-2 | WB4APR-9 [09/28 01:55:17z Ir u going to be on the next pass of go-32 bob7{26 | [ | | Il | 4
WB4APR-9 ALL 09/28 01:51:40z ckin!{35 3
NITVZ WB4APR-9 09/28 01:45:122 Yoprivate line {M s

WB4APR-9 ALL 00/28 01:43:14z what is pl?{34 - Ramfa” Rates

NEPK WB4APR-9 09/28 01:40:41z Gud 2 C U on the CARA last night! -Pat {000 Radar Image from Hational Weather Service: KDIX 19:27 UTC 0771372004



FREKANS : 145.825 FM




APRSLE NELER YAPILRB?

A Venhicle Position and Movement Reporting

A Weather Reporting

A Telemetry Reporting

A Obijects (includes fixed station positions)

A Bulletins

A Direction Finding Information

A Tactical Messaging

A Short (40 character) statido-station messaging.
A Short bulletins of general interest.

A Digipeater

http://www.aprs-is.net/Presentations/How%20APRS%20Works. pdf

v &Y .






