ORTAC_AIS Manual Iss 1.2 RFBits.COM

7 Ortac_AIS RTLV4.100.2.RTL S/N:Blog A.. X [ Ortac AlS RTLFFTs
File Windows _Options _Help Chan AFFT spirit of gibraltar 15:51:50 | ChanBFFT spirit of gibraltar 15:52:36
-80 -80 ¥
All Time Session | CIr Sessionl :
-100 T/ 1 P B ,
A 28707 B 29062 |T 57769 ;
- -120 420 4------1---- o
Message T
b= s 140 -140
1 2246 10 (] 19 -] r - - L : ! . f b 0
- e 1 20 186 | ¥ Nar 955 161.96 161.965 161.97 161.975 161.98 161985 161.99 16194W Nar 005 162.01 162015 16202
=} 341 12 (] 21 64
4 el e J : Ortac_AIS_RTL HitCounts
< 149 14 (] 23 1
6 1 15 o 24 24634 || Speed
iz "] 16 1689 25 ]  Sec
8 917 17 0 26 ]
9 684 18 26258 27 -] & Min
@ TCP Connected O Hr
ReConnects = 1 |

Ortac Demod-Synch: |C

Show Close Fails [

L

treetert et trrrt trert

+ + t rerrpreebrert u prerirertrert et
0 105110 115 120 125130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230 235 240

- —
20 90 951

RTL Decodes — m} > Ortac_Al
File File
ch[rype [mnst [vesse1 [uat [Long [ D Tine [~ den  [oist miles deg 1AIVDM, 1,1, , 4, H3MEFVTUCBDGNEP=136CP0183220,0%6C A
8 18 232843181 |buovonce 51.55189( - .798358 18 15: -101.3 185.133 314.2 !ATVDM, 1,1, ,8, B3MB ] B0O7WSQUWGY; SQ3wQQNDir, 058
B 243 232004695 SPIRIT OF GIBRALTAR - - |1e 15:27: -91.3 - !AIVDM, 1,1, , B, H3MELE1=2USUBETIOLTIB418588, 2°41
A 18 23284695 soirit of eibraltar 51.55316{- ©.796288 10 15:27:49 |-92.2 185.126 314.3| |'AIVDM,1,1,,A, B3MELENRR WS CIHGYSOQ3ng1NDIb, 8%41
A 28b 232037613 rubv - - 1@ 15:28:1% |-96.9 - 'ATVOM, 1,1, , A, H3MBLSDUCED : TWB=' E3pe@10421t,0%a1
B 24b 232004695 soirit of eibraltar - - 10 15:28:36 |[-97.9 - 1AIvOM, 1,1, , 8, H3MELE1UCBD9MSb=1DE0BR10421t , 8% 58
8 18 23203226 ladv of erne 51.55303!- ©.798542 10 15:29:5 |-99.2 185,192 314,2  |'AIVOM,1,1,,B, BINEFVPORWSPIWGYN1F GNSUOPE, 8% 74
A 18 232843181 buovonce 5155188 - ©,793400 18 15:29:59 | -111.1 185,134 314.2 1AIVDM, 1,1, , A, B3MB ] cBRA7WSQP7GY; CQ3WPQNE b, 059
8 18 232084695 soirit of eibraltar 51.55316!- ©.796303 1@ 15:38:47  -90.9 185,126 3143 | 'AIVOM,1,1,,8, B3NELENG WS CETGVSEQ3Np1N0sD, B¥1E
B 243 232043181  BUOYONCE - - 19 15:31:32 |-98.8 - 'AIVDM, 1,1, , 8, H3MBJ CBI0UTTP<F222222222220,2%3A
8 24b 232843131 buovonce N N 38,3 . 1ATVDM, 1,1, B, H3MB] (DUL=38661=<J>nPPEP732t, 0736
B 24b 232003226 ladv of erne - - -188.9 - IVOM, 1,1, ,B, H3NEFVTUCEDENEP=136C00183200, 8" 0F
B 18 232843181 buovonce 51.551881- ©.798377 1@ 15:33:@1 -126.8 185.133 314.2 'ATVDM, 1,1, ,8, B3MB ] (BRA7WSQWTGY; CQ3wQQNDV:, 8%6C
A 243 232084695 SPIRIT OF GIBRALTAR - - 19 15:33:39 |-100.3 - !ATVDM, 1,1, , A, H3MELE1-0USUBELIBLTIB41E580, 2742
A 18 232004695 |soirit of eibraltar 51.55317:- ©.796280 10 15:33:46 |-100.4 185.126 3143  |'AIVOM,1,1, A, BINELEN@R WS CLTGYSwQ3nplnDar, 8786
A 24b 23204695 soirit of eibraltar - - 1@ 15:34:35 |-101.3 - IATVOM, 1,1, , A, H3MELE 1UCBDIMSD=1Dg0BR 104211, 0%58
A 18 232043181 buovonce 51.55189 - ©.798418 18 15:36182  -189.8 185,135 3142  |'AIVDM,1,1,,4,B3MEJCBOOTHSQNTGY; WQINR1NDN: , 0783
B 18 232004695 soirit of eibraltar 51.55317)- @.796272 1@ 15:36:48  -l@1.1 185,126 314.3 | 'AIVDM,1,1,,8,B3MELENRE WS CNMWGYE3Q3Wg1INDPD, 8504
A 24b 232043181  buovonce - - 10 15 2 |-185.2 - TAIVDM, 1,1, ,A,H3MBCDU1=3@661=<1>nPPRP732t,0*35
A 18 232003226 |ladv of erne 51.55385- ©.798562 1@ 15:38:06 |-162.2 185.193 314.2 1AIVDM, 1,1, , A, BIMEF VPO MWSPEWGYOPF GNTS0PRE, 8% 27
A 243 232083226 LADY OF ERNE - - 18 15:33:21 |-1€2.1 - 1AIVOM, 1,1, ,A, H3MEFVPh4AVET JBEEPDEBE00RRR , 2° 26
A 2ab 232083226 ladv of erne - - 19 15:38:31 |-103.3 - !AIVDM, 1,1, , A, H3MEFVTUCBDENEP=136C00163220, 0%8C
B 18 232843181 buovonce 51.55185{- ©.798368 10 15:39:00 | -98.8 185,132 314,2| |!AIVDM,1,1,,B,B3MBjc@RA7WSQaNGY: gQ3nQLnDN: 8764
B 243 232804595 SPIRIT OF GIERALTAR - - 18 15:39:40 | -98.8 - IAIVDM, 1,1, ,B, H3MELE 1=BUSUBETIBLTIB418580, 2741
A 18 232004695 soirit of eibraltar 51.55316!- .796305 1@ 15:39:46 -128.5 185.126 314.3 IATVDM, 1,1, , A, B3MELENBA WS COWGY S0Q3WOQNE<), 8%6D
B 2ab 232004695 soirit of eibraltar - - 19 15:48:36 |-99.5 - !ATVDM, 1,1, , 8, H3MELE1UCBDSMSD=DDE0RO104211, 0758
8 18 232003226 ladv of erne 51.55304{ - 0.798545 10 15:41:04 |-109.2 185.192 314.2| |!AIVDM,1,1,,B, B3MEFVPRR2WSPLHGVOFp;uS50P26, 8574
A 18 232043181 buovonce 51.55187!- ©.798342 1@ 15:42:02 |-99.1 185.132 314.2 1ATVDM, 1,1, , A, B3MB(BRA7WSQINGY ; 2Q3wQQNDR: , 0769
8 18 232884695 soirit of eibraltar 51.55318:- ©.796303 18 15:42:47 -39.4 185,127 3143 |'AIVDM,1,1,,8,B3MELENG WS CETGVIGQInp1nDhr, 8732
B 243 232843181 BUOYONCE - - 18 15:43:32 |-107.4 - IATVDM, 1,1, , B, H3MBCRIDUTEP<F222222222220,23A
A 18 232003226 ladv of erne 51.55305: - @.798550 18 15:44:85 | -111.1 185,193 314.2 1AIVDM, 1,1, , A, BIMEFVPRR 2WSPK7GVYOND; WSUOPRE, 78
B 248 232003226 LADY OF ERNE - - 1@ 15:44:20 | -1€8.9 - 1AIVOM, 1,1, , B, HIMEFVPhaAVeTRESpDEBR0GRRR, 2° 20
B 24b 232003226 ladv of erne - - 18 15:44:31  -189.3 - 1AIVOM, 1,1, , B, H3MEFVTUCBDENSP=136C00183220, 8%8F
A 243 232004695 SPIRIT OF GIBRALTAR - - 1@ 15:45:49 |-101.7 - !ATVDM, 1,1, ,A, H3MELE1-QUSUBELIBLTIB418580, 2742
A 18 232084695 | soirit of eibraltar 51.55316 - ©.796290 10 15:45:49 |-161.8 185.126 314.3 IAIVOM, 1,1, ,A, BIMELER@ WS CI7GvS0Q3nqLnDm) , 8% 2E
A 24p 23204695 soirit of eibraltar - - 1@ 15:46:36 |-92.7 - IAIVDM, 1,1, , A, H3MELE1UCBDSNSD=DDE009104211, 058
B 18 2320@3226 ladv of erne 51.553g4:- ©.798532 1@ 15:47:@4 -118.4 185.192 314.2 !ATVDM, 1,1, ,8, B3MEFVPRA WS PHGYOED; WS50PE6, 0786
B 18 232004695 soirit of eibraltar 51.55316! - 8.796302 10 15:48:47 |-102.9 185.126 314.3 !AIVDM, 1,1, ,B, B3MELENGA WS CEWGVSEQ3wp1nDwb, ¥ 7A
A 243 232843181 BUOYONCE - - 10 15:45:32 |-98.8 - IATVDM, 1,1, , A, H3MBJCB90UTTP<F222222222220,2°39
A |24b 232043181 buovonce - - 1@ 15:49:32 |-101.5 - IATVDM, 1,1, , 4, H3MB ] (DU1=30661=<1>nPPBP732t, 0% 35
A 242 232003226 LADY OF ERNE - - 1@ 15:50:19 |-112.5 - 1ATVDM, 1,1, , A, H3MEFVPh4AVET REBPDROR0ORER, 2 26
A 24b 232003226 ladv of erne - - 1e 1s:seize -111.4 - IATVDM, 1,1, , A, H3MEFVTUCBDENEP=136B0183220, 0°8C
B 18 232843181 buovonce 51.55184i- 9.798363 10 15:56:59 | -188.7 185.131 314,2| |!AIVOM,1,1,,B,B3MBjC@RA7WSQC7GY:7Q3nPQNDED, 8%67
8 243 232004695 SPIRIT OF GIBRALTAR - - 10 15:51:39 |-89.6 - 1AIVDM, 1,1, , B, H3MELE1=BUSLBETIOLTIB418588, 2741
A 18 232004595 spirit of eibraltar 5£1.55316° - 9.796317 18 15 8 2.8 185,127 314.3 | 'AIVDM,1,1,,4, B3MELENSE WS CATGYSKQ3NGQNDC ), 8%4C
g s TR T ETR N N | 'A1vou, 1,1, ,8, H3MELEUCBDGMSb=0DE008 10421t 0758

Ortac AIS Manual

A 32 bit Windows AIS receiver-decoder

RFBits.com

Issue 1.2 November 27t 2022

Page 1



ORTAC_AIS Manual Iss 1.2

4.0 INTRODUCTION ORTAC_AIS_SPLAY ISSUE 5.0

CONTENTS

2.0 MAIN RECEIVER FORM (RXFORM).
2.1 Title Bar

2.2 Menu.

2.3 All Time Button.

2.4 Session Button.

2.5 Chan A Count.

2.6 Chan B Count

2.7 Message Type Count.

2.8 Network Status.

2.9 Total Message Count.

2.10 Clear Session Button.

2.11 Exit Button.

3.0 MENUS

3.1 File Menu

3.1.1 Minimise.

3.1.2 Open Ini File.

3.1.3 Open Vessels.CSV

3.14 Exit.

3.2 Windows / Forms Menu.
3.2.1 AIS FFT

3.2.2 Decodes.

3.2.3 Bit Demod

3.24 Hit Counter

3.2.5 NMEA Sentences

3.3 Options Menu

3.3.2 Distance Calcs

3.3.3 Stay On Top

3.34 Use Satellite Frequencies
3.3.5 Use Last SDRPlay SerNo. (SDRPlay only)
3.3.6 Help Menu

4.0 COMPATIBLE HARDWARE AND INSTALLATION

4.1
4.2
4.3

SDRPIlay RSP receivers
AirSpy Receivers

RTL2832u R820T2 Dongles

Page 2

RFBits.COM

w

(S, IO, T, B, NG, I, IO, T, S, BNE, B, B

0 NNOO OO O O

L T T o o e e O
N OO O o VN, O O

18
18
19
20



ORTAC_AIS Manual Iss 1.2

4.0

INTRODUCTION ORTAC_AIS_SPLAY ISSUE 5.1

Ortac_AIS is an advanced dual channel AIS DSP receiver and message decoder. It is
capable of decoding up to 25 messages per second simultaneously on channels A and B.

There are three versions of the programme, each tailored for a family of radios SDRPlay,
AirSpy or RTL-SDR.

Various intermediate workings of the receiver can be examined by opening the sub windows
(forms).

This software is intended for educational and personal use only. The Ortac software must
not be relied on for navigational purposes; or any other purpose that might have causal
life threatening consequences that may be dependent on the failure or error of this software
(Ortac_AIS).

In order to receive AIS signals it is recommended that some form of external antenna is
used:- eg a Discone or V2 vertical wave dipole cut for 162MHz.

The outputs of the Ortac receiver are NMEA sentences that can be streamed via UDP and/or
TCP to local mapping programs or externally to sites such as www.marinetraffic.com.

RFBits does not guarantee the validity of any data exported.

The software decodes both short and long messages. Vessel names are collected from
class B Type 24 and class A Type 5 messages and stored in a text file ‘Vessels.csv'.

The Decodes window shows a log of decodes, displaying MMSI, vessel names, position and
time stamp. If the Lat-Long of the receive station is added under the ‘Distance Calc’ option,
then the distance and bearing can be displayed. A right click menu allows the position to
be shown on Google Maps, looked up on marine Traffic or added to AIS filters.

Important note.

Issue (5.1) of the software has a kill date of 1%t Feb 2023, please contact the Author at
“RFBits.com@gmail.com” if you need this extended. There should however be a new
version available at RFBits.com before that date.
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2.0

MAIN RECEIVER FORM (RXFORM).

RFBits.COM

On starting the programme if a radio is detected the main form of the programme is shown.

The main receiver form is designed to present a compact display of the decode progress.

All settings and options are controlled from this form’s menu.

: Title Bar
Menu — |

: All Time Button
: Session Button — |

: Chan A Count

: Chan B Count |

AN I

7: Message Type Count

8: Network Statas — |

m A

4021

1763
74

1

2

3

4 78
5 165
6

7

8

9

313

Windows

Options  Help

3017

Message Type

10
11
12
13
14
15
16
17
18

@ TCP Connected
ReConnects = 21

oo

103
126

1924

HEY Ortac_AIS_RTL V2.1.0.0. RTL S/N:Blog Al.. X
File

———— A1l Ti Session CIr Sessioni\ 10: Clear Session Button

T

19
20
21
22
23
24
25
26
27

11: Exit Button

7038 — 9: Total Message Count

The following paragraphs explain the functions of the numbered items.
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2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.10

2.11

Title Bar

Displays programme name and version number, with S/N of Rx.

Menu.

The are many settings and options under the four sub menus, they are detailed in the next
section 3.0.

All Time Button.

Depress this button to show ‘all time’ counts, that is the sum of all session counts since the
programme was installed.

Session Button.

If this button is depressed then the counts shown are for this run session only.

Chan A Count.
Number of messages received on channel A.

Chan B Count

Number of messages received on channel B.

Message Type Count.

Number of messages per message type 1..27, (ChA + ChB).

Network Status.

Shows status of the TCP network link and the number of reconnects that have occurred
this session.

Total Message Count.

Total number of messages received (ChA + ChB).

Clear Session Button.

Zeroes the counts for this session only.

Exit Button.

Closes the programme, to prevent accidental closures the operation is queried.
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3.0 MENUS

There are four top level menus.

File Windows Options Help

3.1 File Menu

Programme control and file functions.

File Windows Options Help
Minimise
Open Ini File
Open Vessels.CSV
Exit

3.1.1 Minimise.

This sends the programme and all of its sub-windows to the task bar.

3.1.2 Open Ini File.

This will open the programmes ini file in the default text editor. The ini file holds settings of the
windows positions, radio settings, message counts etc.

3.1.3 Open Vessels.CSV

Opens the ‘vessels.csv’ file, which the programme uses to store captured MSSIs, vessel names
and date time when first seen.

3.14 Exit.
Close the programme always without query.
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3.2

3.2.1

Windows / Forms Menu.

This menu opens the sub-forms or windows. The visibility and position of the sub-forms are
remembered between runs.

File Windows Options Help

E v AISFFT |
— & Decodes o
A Bit Demod
Hit Counter
. v NMEA Sentences
AIS FFT

=100 4

=120 4

-140

Chan A FFT lady of erne 20:08:00 Chan B FFT merit 20:05:45
-20 T T T T T -20 T T

=100 4
=120

-140

T T . T T T T T T T T T
W Nar 161.96 161965 161.97 161.97% 161.898 161.98% 161.99 W Mar 162.01 162.015 162.02 162.025 162.03 162.035 162.04

The AIS FFT window shows a dual FFT for the two AIS channels.
The green traces are real time, the blue traces show an FFT captured during the last valid decode.

Note the captured FFT is taken over the initial synch period of the AIS message. During this
period the AIS signal has simple repetitive GMSK modulation which produces an FFT with
relatively few sidebands. This allows the centre carrier frequency to be clearly seen and an
estimate of the carrier frequency and power to be taken. The peak dBm power of the captured
FFT is displayed in upper right-hand side of the graphs.

If the vessel name of the MMSI has been captured then the vessel name is displayed otherwise
the MMSI is shown. If the vessel name is in capitals, then it was received in that AIS message,
otherwise it was recalled from the vessels.csv history. Time of the capture is shown top right.

The *Nar’ check boxes in the left-hand corner of the graphs, will change the receiver bandwidth
from +7.5kHz default to +5kHz. The narrower bandwidth may help reduce interference and will
slightly increase the sensitivity, but might result in loss of decodes from off frequency stations.

The bandwidth setting is remembered between sessions.
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3.2.2 Decodes.
The decodes window consists of a table showing the most recent decodes.

The MMSI is decoded for all 27 message types. If the message type also contains Vessel name
or positional data this is also shown.

Ortac_AIS_RTL Decodes = E
File

ch |Tyge [smsz [vessel [Lat ILQE | o Time |~ dem Dist miles ¢
B 1 231701000 furevik 58.60148.- 1.079937 12 08:86:25 |-1086.4 7€.718
] 1 215173600 cmacem vasco de cama 50.56185(- ©.997317 12 €8:86:29 |-97.5 72.692

A 1 3717990e@ eeorge washineton br 58.282617- ©.918083 12 @8:06:30  -1€1.8 91.361

B L 538004026 hovden spirit 50.22236:- ©.391615 12 @8:06:34 -110.3 96.093

B 1 371799e8@ eeoree washington br 5@.28263- ©.916900 12 88:06:35 |-99.8 91.355

8 s 215173000 (MACGM VASCO DE GAMA - - |12 @8:96:36 | -96.9 -

A 1 215173000 cmacem vasco de gama 50.56213- ©.997133 12 28:06:38  -98.6 72.671

A 1 37179%ee@ georege washington br 5@.28265(- ©.916300 12 €8:86:42  -101.5 91.351

8 1 538004026 hovden spirit 50.22259(- ©.390433 12 08:06:46 -112.4 96.884

B 1 371799000 eeoree washineton br 50.28265(- ©.915102 12 88:06:47 -101.0 91.346

B 1 21517300 cmacem vasco de gama 58.56248] - ©.996383 12 @8:86:43  -97.1 72.645

A 1 371799e@@ eeorge washington br 50.28266 - ©.914517 12 @8:@6:53  -111.4 91.342

A 1 2317e100@ | furevik 50.60140! - 1.080062 12 @8:06:56  -105.9 70.724
B 18 235012186 mv egenista 51.57557- ©.73201@ 12 ©€8:06:57 |-99.6 1.817 |
B8 1 241770000 - 5@.25307i- ©.388618 12 @8:06:58 -109.3 94.012
A 1 21517302 cmacem vasco de gama 50.56280{ - ©.996667 12 @3:86:59  -10@.2 72.622

B 1 37179900@ george washineton br 50.28268]- ©.913333 12 @8:e7:0e0 -10e.3 91.336

8 3 266261000 | fidelio 58.553411- 1.87516@ 12 8:07:88 | -106.4 73.914

B 1 215173000 cmacem vasco de gama 50.563111- ©.996450 12 ©8:07:89 -118.4 72.599

8 1 241770000 - 50.25329!- ©.387432/12 @8:07:10 |-119.4 94.085

B8 1 37179900@ eeorge washineton br 50.282717- @.911567 12 @8:07:12  -110.1 91.327

A 1 371799000 eeorge washington br 50.282717- ©.910967 12 08:07:18  -114.1 91,324

B 1 371799e@@ eeoree washineton br 50.28275(- ©.909783 12 ©8:07:24 | -114.5 91.317

B 1 352001472 tarsus-m 58.15895{ - ©.916783 12 €8:87:24 | -118.2 99.863

] 1 231721000 furevik 50.60133]- 1.080015 12 €8:07:25 |-113.3 70.728

8 1 21517300@ cmacem vasco de gama 50.56376] - ©.996017 12 08:07:38 | -96.8 72.551

A 1 37179%ee@ eeoree washington br 58.28276 - £.909200 12 08:07:30  -104.4 91.313

B 1 636018059 - 49.50537( - ©.012200 12 e8:07:3¢ -107.9 147.836

B 1 371799eee eeoree washineton br 50.28281- ©.908167 12 @8:07:35 | -102.2 91.306

A 1 215173000  cmacem vasco de gama 50.56401 - ©.995850 12 @8:07:38  -102.3 72.533

A 1 636018059 | - 49.50556 - ©.813115 12 88:07:41  -109.7 147.815

A 1 37179%eee georege washington br 5€.28283]- ©.907583 12 @8:07:42  -103.4 91.302

8 1 371799000 georee washington br 5@.28288]- 9.906400 12 ©8:07:47 | -103.3 91.294

] 1 215173000 cmacem vasco de eama 50.56435(- ©.995633 12 €8:07:49  -97.8 72.5@9

B8 s 371799000 |GEORGE WASHINGTON BR - - 12 es:e7:50  -101.5 -

B 3 259895e02 tirranna 58.57833- 1.862333 12 @8:07:51 -104.8 72.112

A 1 371799002 george washington br 50.28293]- @.985517 12 8:07:53 | -101.7 91.287

B 18 235e12186 mv egenista 51.57644{ - ©.729863 12 ©8:87:57 |-188.6 1.720

8 1 371799000 eeorege washington br 50.28298)- ©.904350 12 08:08:00  -102.4 91.279

B8 1 311379ee@ roztocze 50.15371!- ©.984163 12 e3:e8:03 -109.2 1e0.529

B8 1 352001472 tarsus-m 50.15961]- ©.912950 12 @8:08:03  -108.4 99.80e3

A 1 371799000 georee washington br 50.28301 - ©.903767 12 08:08:85  -104.1 91.274

B 1 215173800 cmacem vasco de gama 50.56498. - ©.995217 12 @8:08:69 | -107.8 72.463

B 1 371799e@@ georee washington br 5@.28308]- ©.902583 12 @8:@8:12  -113.5 91.265

B 1 352001472 tarsus-m 50.15996]- ©.910850 12 @8:e8:23  -119.3 99.770

B8 1 371799002 eeoree washington br 50.28315(- ©.901417 12 @8:08:23  -114.4 91.256

B 3 241502002 minerva kalvoso 50.62030( - 1.842173 12 ©€8:08:28 |-1€9.1 €9.092

B 13 232004695 spirit of eibraltar 51.55316]- ©.796298 12 ©8:08:29 |-94.9 4.812

B 1 215173000 | cmacem vasco de gama 50.56563]- ©.994800 12 @8:@8:3e |-98.9 72.415

Explanation of the Column titles

Ch A or B, where the message was captured.

Type 1..27, note type 24 has two formats a and b.

MMSI All messages have a nine-digit MMSI, this is the vessels ID and is unique.

Vessel If included in this message will be shown in capitals, if previously captured then it is
shown in small case, if not yet know is left blank.

Lat Decoded Latitude position within the message, blank if no position in message.

Long Decoded Longitude position within the message, blank if no position in message.

D Time Day of the month and time stamp of the message, (time is from PC not message).
~ dBm Measured signal strength of the message.

Dist deg  If the receiving station has its position setup in the options menu and the message
has positional data, then the distance and bearing (0..360) to the vessel is calculated.
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3.2.2.1

3.2.2.2

3.2.2.3

3.2.24

3.2.2.5

If you select an entry in the table, then right click the mouse the following pop-up menu appears:-

B g -91.3 -

A § - 2 iz P P TTRTEY
: 9 111232535 coasteuard 51.36885{- 0.381597 8 Copy as CSV

B 18 232003226 ladv of erne 51,55306;- 0.798542 8

A |9 111232535 | coasteuard 51.371641- ©.383915 8 Show Pos on G. Maps

- 9 111232535 coasteuard 51.37504 - 8.386573 8 Faok b e Marine Tt
A 9 111232535 coasteuard 51.37852.- ©.389195 8 P

B 18 232004695 spirit of eibraltar 51,55316;- ©,796257 8 Filter this MMSI

A 18 232003226 ladv of erne 51,55305(- ©.798542 8

B 243 232003226 LADY OF ERNE s . 8 Alarm on this MMSI (soon)
2 24b 232003226 ladv of erne - - 8 lovwover 0.0

The functions of this pop-up menu are as follows :-

Copy as CSV
Copies to the windows paste buffer the details of this table entry eg:-
A, 9,111232535,coastguard , 51.365423,- 0.378752, 8 16:04:42,-100.9, 21.537 128.3,

Show Pos on G. Maps

Opens default web-browser directed at Google Maps and will place a dropped pin at the reported
Lat-Long position.

Look up on Marine Traffic

Open the default web-browser with an MMSI search for the highlighted record.

Filter this MMSI

Opens the Ortac_AIS filter settings window with an initial entry for selected MMSI.
See para 3.3.1.4.

Alarm on this MMSI

Not implemented at this time!
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Show Close Fails [~ Correct Freq Error [~ Freeze | Desod

4

2

0

bbb bk
2 PG
-4 ;
0 5 10 15 20 25 30 35 40 45 S0 55 60 65 70 75 80 & 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230 235 240

The Bit Demod window shows the output of the digital FM discriminator during the last valid
decode.

The left axis is kHz from centre frequency, the bottom axis shows sample point.
The blue **'s show the start and stop flags, whilst the black *+’s show the bit decisions.

The above figure shows a short message, the x axis changes scale to show a long message, as
shown below :-

Show Close Fails [~ Correct Freq Error [~ Demod

4

A AN o N

0 10 20 30 40 50 60 70 30 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 430 490 500

3.2.4 Hit Counter
;m;d 800
€ Sec ;gg
500
C Min SRl e e T
e DU | 00 M 00000 | 000 000 0 D00 000 000 2000 100000 St 000 GO0 D00 00 0 000 000 Ot 00 S 0 Bt
& Hr 200 : : ;
- Wg [T ﬁ:’m’ml i

0 § 10 15 20 25 30 35 40 45 S0 S5 60 65 70 75 80 8 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195

The hit counter shows the history of decodes. The vertical scale auto adjusts, the horizontal
scale can be seconds, minutes, hours or days.

This count record is not carried over between sessions.
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3.2.5

NMEA Sentences

This form shows the NMEA sentences that have been generated for the AIS messages received.

AA
|

Ortac_AIS_RTL NMEAs

File

1AIVDM,1,1,,B,H3MELEIUCBDIMSb=IDE0RR1e421t ,8*58
1ATVDM, 1,1, ,B,B3P7R700<gw; MINH=0Q6gwb7GPO6,0%64
1AIVDM, 1,1, ,A, B3MELENGR WS CO7GVSOQ3welnE6: ,0%36
|AIVDOM, 1,1, ,B,B3P7R728<gw; UM7H<PaFkwb7GPo6,0*35
1AIVDM, 1,1, ,A,B3P7R728<ww; " jWH<; QK7wq7GPO6,2*6D
1AIVDM, 1,1, ,B,B3P7R7008=2w; CgWH; 1mMGWb7GPO6 , 2%00
1AIVDM, 1,1, ,A,B3P7R708<ww; TOWH; LAaPSwWq7GPo6,@*RE
1AIVOM,1,1,,B,B3P7R788=>w; hB7H;4=P7wb7GP26,0* 28
!AIVDM, 1,1, ,B,B3MELER@ROWSCR7GVYSCQ3welnE3r,8*39
1AIVDM, 1,1, ,A,B3P7R708<ww; JW7H: CGPCWG7GPO6, 0%*0B
1AIVOM,1,1,,B,B3P7R780=2w; 1oWH: C=TSwb7GP86,0*74
1AIVDM, 1,1, ,A,H3MELEi=@UBUBGtIOLTI84i@580,2%42

1AIVDM, 1,1, ,A,B3P7R728=0w; n<WHIpadswq7GPes,8*39
1AIVDM, 1,1, ,B,B3P7R700=0w; n;WHILU] ;wb7GPe6,0*40
1AIVDM, 1,1, ,A,H3MSLE1UCBD9MSb=1DE00018421T,0%58
1AIVDM, 1,1, ,A,B3P7R7808=2w; NUWHI1ebCWg7GPRE,0%53
1AIVOM,1,1,,B,B3P7R728="2w;0D7H8VEd;;wb7GPRE,2%28
1AIVOM, 1,1, ,4,B3MBLERGR 2W5CQ7GVSSQ3wf1nDmb, 8% 35
1AIVDM, 1,1, ,A,B3P7R700=0w; 0 WHS:UgONG7GPO6,0%24
1AIVDM, 1,1, ,8,B3P7R788=0w; 0JWH7fekowb7GPe6, 0*51
1AIVDM, 1,1, ,A,B3P7R780@=0w; nk7H7Bulswq7GPe6, 2% 2F
1AIVDM, 1,1, ,B,H3P7R7118T1F1ET1D2200020000, 215

1AIVDM, 1,1, ,B,H3P7R74U93299mbl>1F18088p331t,0%6D
IAIVDM,1,1, ,B,B3P7R728=gw; MU7HE0QSCnb7GPe6 , 8*8C
1AIVDM, 1,1, ,A,B3P7R720=2w; 1JWHELQE7Wq7GPRE,0*79
1AIVOM, 1,1, ,B,B3P7R700=2w; mMVWHE1UT ;wb7GP86,0%32
1AIVOM, 1,1, ,B,B3M8LEN@E WS CU7GVSCQ3wf1nD b, 0%0F
1AIVDOM, 1,1, ,A,B3P7R780;ww; 0t 7H531MONG7GPOE, 876
1AIVDM, 1,1, ,B,H3MBLEi=@UBUBRtIRLTI84i@580, 2741

1AIVOM, 1,1, ,B,H3MELE1UCBDIMSb=1DE02@184211,8%58
1AIVDM, 1,1, ,B,B3P7R700: gw<S ; WHAGLT ;wb7GPe6,8%45
1AIVDM, 1,1, ,8, B3MELEN@EOWS CO7GVSGQ3weQnDbr,0*30
1AIVDM, 1,1, ,A,B3P7R720: Ow<HN7HANSFKNG7GPO6 , 8% 4A
1AIVDM, 1,1, ,B,B3P7R700: 2w<CWWH4Rtiowb7GPO6, 0% 14
1AIVDM, 1,1, ,A,H3MELEi=-@UBUBELIBLTI84i@580, 2%42

faTvaaa a4 a A st cTuronauch _Indanninasnad axco

RFBits.COM

The NMEA sentences contain the exact bit information of each message capture, formatted in a

simple ASCII string, together with a checksum.

(Note long messages can result in multiple

sentences). This is the format normally exported by an AIS receiver.

Ortac_AIS can export this data via UDP and TCP, see under Options/Network, see para 3.3.1.1.

If requested a serial port option could be added.
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3.3

3.3.1.1

Options Menu

- - =N

;  Options Help

J Network .
Logging :
Demod :

AlS Filters

RF Settings ;

Distance Calcs

Stay On Top ‘

Use Satelitte Freqs

Use Last SDRPlay SerNo

L £ - £ T T

Network.

Ortac_AIS offer UDP and TCP network output of the NMEA sentences.

UDP

c
Host IP ‘127_0_0.1 t

Port 29424

¥ UDP Active

TCP

Host IP |5 9292222

Port 0

I~ TCP Active
@ Connected

UDP is usually used for local transport, in the above example the host IP set to 127.0.0.1, which
is the local host alias IP for the host machine, this will allow communication to any programme
running on the same PC. In this case it is being used to post data to *OpenCPN’ which plots
positions of the received vessels.

There is no handshaking with UDP, the data is always output, no errors are reported if it does
not reach the destination.

TCP is more reliable, there is handshaking and if the connection is not made Ortac_AIS will not
light the green LED. It will however keep trying to connect/re-connect every 10 seconds.
TCP is suited to connected to remote stations such as ‘MarineTraffic’ via the internet.

UDP and TCP can operate simultaneously, the settings are store in the ini file and will be
remembered next session.
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3.3.1.2 Loggin

Ortac_AIS can keep a complete log of decodes or AIS sentences, the default is no log file.

|
Log file
Mo Log File Log Decodes Log NMEA |
‘ Select Log Directory | E xplore Log Directory

II:"-.I_I sef yppD ataRoaming\RFBits\Ortac_alS_SPlay\Logs

If selected a new log file is created at midnight each day and stored in the selected directory.
Note these files could grow to a very large size. The ‘Explore Log Directory’ button will open
windows explorer in the logging directory, this can be used to view or delete the log files.

3.3.1.3 Demod

I~ HeadSynch 20

| ReTries 6

W Use 2nd freq shift

These options partially control the intensity of the decoder efforts.

3.3.14 AIS filters

The idea of the “AlS filters’ form is to reduce the quantity of decodes from local shore stations
that are constantly received.

Ortac_AIS_SPlay Filter Settings B
MMST |Rate INMEA Filtl cnt I Vessel
232084695 Allow All off 78 | SPIRIT OF GIBRAL|
235098744  Block of 1 |MERIT

232003226 1 in 1800 on 3 |(LADY OF ERNE |

MMSIs are added to this form by a right mouse click in the decode form.

Allow Al -

Allow Al
1in10
1in100
1in 1000
Block.

Once added you can add a filter to reduce the reports from
this station. Double clicking the rate entry will open a
drop-down menu, with filter rate options. NMEA outputs
and logging are also affected by this filter.

The filter can also be switched on or off by double clicking the *NMEA Filt’ entry. Double click the
MMSI to delete the whole entry.

The form also displays the unfiltered count of the MMSI. These filter settings are stored in the
ini file and are remembered between sessions.
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3.3.1.5

RF Settings

This will open the form that controls the setting of the radio hardware. The RF Settings form is
tailored for the connected radio.

RTL-SDR

RB20T2 Settings
[~ IF AGC

Composite Gain
i 2

Freq Trim +0.0 ppm

L« _ 0

[~ Bias T

dBm Offset |9.6

'IF AGC' is implemented within the RTL2832u, for AIS reception this should be turned off, as it is
not fast enough for AIS signals.

The *Composite Gain’, adjusts the RF, mixer and IF gains within the R820T2. The gain steps are
~10dB and are compensated for in the dBm reports. Generally, unless you are seeing
exceptionally strong signals, leave this setting 1 step down from max gain. This position has
minimal effect on the noise figure.

AirSpy

AirSpy RF Settings

Gain |

Kl d |

dBm Offset 2.0

[~ Bias T

S/N @Be6C6BDC397F4ACA

The AirSpy also uses the R820T2 receiver, but it is controlled via the AirSpy DLL.
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SDRPIlay RSPs.

Ortac_AIS_Splay will auto detect which RSP is connected and if there is more than one found,
will offer a choice of which radio to use.

SDRPIlay uses ‘gain reduction’ to set the gain of the LNA RF amp and the IF gain. The less gain
reduction the higher the gain. The current gain and overload state are reported back from the
SDRPlay API and displayed here, the reported gain is used to calculate the reported dBms.

Generally, I have found that unless there are very strong local transmissions, AIS reception is
best with the LNA gain reduction set to minimum, (max gain), to achieve the best noise figure.
The IF AGC should be turned off and the IF gain reduction set to max, this does not seem to
reduce the noise figure and ensures that the ADC is not overloaded. If you still see an overload
warning, then the LNA gain reduction should be increased one step.

Ortac_AIS_SPlay Radio Settings [l Ortac_AIS_SPlay Radio Settings [}
RSP1 Gain Control RSP1a Gain Control
LNA state - @ LNA state - @
IF gain ) -59 IF gain =59
Total gain 52.11 Total gain 62.46

Overload Cool Overload Cool

LNA gain reduction LNA gain reduction

KN 0 ] 2
IF gain reduction IF gain reduction

4 L 0 D]
IF AGC .
@ IF A§C [ Options

- @ oFf | [~ MW/FM Notch

ow i o
{
" Fast Slow |/~ DAB Notch
" Fast |[” Bias T
dBm Cal |9-0

dBm Cal 0.0

SDRPlay RSP1
ay SDRPlay RSP1a

Ortac_AIS_SPlay Radio Settings [l Ortac_AIS_SPlay Radio Settings [
RSPdx Gain Control RSPduo Single Gain Ctrl

LNA state - @ ;PF!A s?ate -Sg
IF gain -59 E : tg;m Wl
Total gain 64.25 otal gain -

Overload Cool Overload Cool

LNA gain reduction T S

(] 3] go =
eI R I IF gain reduction

[ L] | « 1
Options
........... [~ MW/FM Notch
« 0ff [~ MW/FM Notch

il H ] " Slow [~ DAB Notch
(" Sslow | [ DAB Notch i

- i C Fast | [ Bias T
Fast | [" Bias T |

Ant AI Ant B Ant c|
dBm Cal |0-0 | dBm Cal 0.0

IF AGC Options

Tuner 1 59 R

Tuner 2 50 R

SDRPlay RSPdx SDRPlay RSPDuo
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3.3.2

3.3.3

3.3.4

3.3.5

Bias T

If the radio supports it, there is a Bias T checkbox. This will enable the ~5V output on the RF
connector of the radio. This is designed to power a pre-amp via the coax. It is important that
before enabling this option, the user should check that any antenna connected does not present
a DC short. This can damage the radio, even those that protection.

dBm Cal

This only affects the reported dBm by the programme. If you have a calibrated signal generator
you can adjust this number to correct the dBm reported in the AIS_FFT form.

Distance Calcs

Entering your stations position into this form allows Orat_AIS to calculate the distance and
bearing to the received vessel positions.

In Order to pefrom distance calculations,
the Lat Long of this station is required.

Lat Long precision should be to 6 dp.

Lat 49.72332 North

Long -2.29067 East

|v Show Distances in Decode Form
¥ Include Degs to target (0..360)
Unit |miles (imperial/uUs mile]j

|

The calculated distances and bearings are displayed in the decodes window, it does not alter the
AIS sentences.

Stay On Top

Setting this option force the main form to stay on top of other windows.

Use Satellite Frequencies

There are two additional AIS frequencies intended for satellite reception. These are channels C
156.775MHz and channel D 156.825MHz. If this option is checked then Ortac AIS will use these
frequencies as shown in the AIS_FFT.

(This setting is not presently remembered).

Use Last SDRPlay SerNo. (SDRPlay only)

Check this option to force Ortac_AIS_SPlay to start up using the current SDRPIlay radio, this will
avoid the radio selection form if multiple SDRPlays radios are available.
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3.3.6

3.3.6.1

3.3.6.2

3.3.6.3

3.3.6.4

Help Menu

Help I Chan
] About r

Open Manual
EULA

About SDRPlay
Contact Author

About Ortac_Rx

This displays a brief note describing the programme.

Open Manual

This should open this document.

Show EULA

This re-opens the End User License Agreement (EULA), that must have been accepted for the
programme to run.

Contact Author

Should open an email client, with address field populated.
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4.0 COMPATIBLE HARDWARE AND INSTALLATION

4.1 SDRPlay RSP receivers

RSP1

N

SR

RSPdx

RSPdx RSPduo

Ortac_AIS_SPlay ‘plays’ with the SDRPlay RSP1, RSP1A, RSPDx and RSPDuo.

It uses the SDRPlay_api.dll, which in turn uses the ‘SDRPlayAPIService’. A copy of the
sdrplay_api.dll is installed in the Ortac_Rx_SPlay directory, but the SDRPlayAPIService must be
also be installed.

The SDRPlayAPIService is installed by the SDRPlay SDRuno software, please ensure that SDRuno
is installed before running Ortac_Rx_Splay.

With SDRuno is installed, but not running, to install Ortac_Rx_SPlay, all that is needed is to run
the RFBits installer Setup_AIS_SPlay_Iss_p_p_.exe.

By default Ortac_Rx_Splay will install to:-

C:\Program Files (x86)\RFBits\Ortac_AIS_Splay

It will store its ini file, channel memory files and any recordings at:-
\Users\UserName\AppData\Roaming\RFBits\Ortac_AIS_SPlay
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4.2

AirSpy Receivers

R 4
| %
W)
@
,&%
Y
AirSpy Mini AirSpy R2

Ortac_AIS_ASpy will work with either the AirSpy mini or the AirSpy R2, it does not support the
Airspy HF versions.

Ortac Rx uses the airspy.dll which in turn uses the libusb-1.0.dll and Pthreadvce2.dll, all of which
are installed in the program directory during the Oratac_AIS_Apsy install.

The radio uses the WinUSB hardware device driver, AirSpy have arranged that the correct driver
is installed, there should be no driver installation required.

This means that to install Ortac_Rx_ASpy, all that is needed is to run the RFBits installer
Setup_Rx_ASpy_Iss_p_p_.exe.

By default Ortac_Rx_ASpy will install to:-
C:\Program Files (x86)\RFBits\Ortac_AIS_ASpy

It will store its ini file, channel memory files and any recordings at:-
\Users\UserName\AppData\Roaming\RFBits\Ortac_AIS_ASpy
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4.3 RTL2832u R820T2 Dongles

Examples are :-

RTL-SDR BLOG V3 NooEleccom NESDR SMArt v4

Ortac_Rx_RTL requires the RTL2832u device to have the Rafael Micro R820T, R820T2 or R860
RF tuner, the programme is not compatible with devices using alternative now less common
tuners such as the Elonics E4000.

Ortac Rx uses the libusb-1.0.dll, which in turn requires the WinUSB hardware device driver. The
RTL2832u dongle will initially default to a device driver that does not work with lib-usb-1.dlIl.
There are many places on the web that describe the process to change the default driver to
WinUSB using the “Zadig” utility, some examples are:-

https://www.rtl-sdr.com/rtl-sdr-quick-start-guide/
https://zadig.akeo.ie/

Once the correct driver has been configured all that is necessary to install Ortac Rx is to run the
RFBits installer ‘Setup_Ortac_Rx_RTL_Iss_p_p_.exe".

By default Ortac_Rx_RTL will install to:-
C:\Program Files (x86)\RFBits\Ortac_AIS_RTL

It will store its ini file, channel memory files and any recordings at:-
\Users\UserName\AppData\Roaming\RFBits\Ortac_AIS_RTL
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