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About This Document

This document is a supplement to NavMonPc User

NavMonPc introduced between Version 1.0, and Version 1.04

Disclaimer and Warning

NavMonPc is a work in progress, and almost certainly contains bugs, errors, and omissions. It may or
may not be useful to you. | make no promises that it will not cause your computer to explode, but if it
does, be assured that it was accidental and | am very sorry. However, | won't be sorry enough to pay for
any damages: direct, incidental, or imaginary.

NavMonPc is the sole property of Paul M. Elliott, and is offered on a limited basis free of charge for non-
commercial use.

| reserve the right to change the terms of this offer at any time.

NavMonPc is not a substitute for proper navigation and seamanship. | am not responsible for any
damages caused by the use (or mis-use) of NavMonPc.

By installing and/or running NavMonPc you are agreeing to the above disclaimer and warnings.

Changes Since Version 1.0

¢ NavMonPc 1.04
0 Corrected MWV Generator to use "N" as "Knots" indication (was using "K", which is
km/s).
0 Added full-window NMEA monitoring
0 Unformatted number option for spreadsheet log
0 Displays proper data when *only* magnetic information is available.

e NavMonPc 1.03
0 RapidAlIS license no longer required.
0 Now saving AlS track options
0 Added "MOB" NMEA routing option for WPL and BWC (waypoint) messages (these also
trigger AIS MOB target entry and display)
Added NMEA message generation for calculated values (TWS, TWA, TWD)
0 Added NMEA sentence decoding for XDR (transducer). Works with CruzPro VAH30
format, needs more work to generalize.
AV, A, Ah optionally written To Log, no other display yet.
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¢ NavMonPc 1.02
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COG = HDG option
User-entered HDG option

O OO O0OO0OO0Oo

more debug features

¢ NavMonPc 1.01

0 Fixed: Bug when saving RapidAlIS data on program close (didn't save)

These new features are described below.

Menu Changes

There are changes to some of the NavMonPc menus and windows. In most cases these should be

Restored AIS "Decode VDO" debug option
Internationalization of text functions added
Fixed bug in AIS track display

obvious, but some controls may have changed location.

Ak NavMonPc

Ciptions

Dials

General Options
aPS Cplions
Filters

Logaing Options
Dial Opkians
Wessel Data
MMEA Fouting
NMEA Options
Rapidals
Window Opkions
MMEA Monitar
Debug 1

Debug 2

Options

There are three new entries on the Options menu:

e NMEA Options —controlsthegene r at i on
e NMEA Monitor —shows the NMEA input and output sentences

e Debug 1 —the original Debug window

e Debug2 —More Debug stuff

of

a15  Windchark

cal

cul

ated”

Now saves entire RapidAlIS database on program close when data file is manually loaded
by user, otherwise only saves new records.
Using 2010 Geomag model (valid 2010 - 2014)

NMEA dat ¢



NMEA Options
(& - [B)x]

AR Bz [Done] [Advanced Routing
Internally-gioeg;acreaied NME&, MMES Source Pricrity Serial & Serial B Setial Setial D Vpork A Vport B fa
$M1IHDG Plavback, Primary Send Send
$MIHDT Plavback. Primary Send Send
HNMEA Header | MM $MIRMC  Flayback  Primary Send Send
$MzDET Flavback. Primaty Send Send
O Auto - On $MZHDM  Plavback  Primary Send Send
MWD (%) ) & FM2MTW  Plavback Primary Send Send
FMZWHW Plavback Primary Send Send
M O ) O FMZWR, Plavback, Primary Send Send
SMMMWY  Calculated Send Send
Defaulk Calculated - Send Send
Defaulk RapidAlS  Primary NMEA Sentence g|
Default Serial & Primary Send Send
Default Serial B Primary ALY, Ll ey 12 o2 03 Send Send
Default Serial C Primary Send Send
Default Serial D Primary Send Send
Default Wpork & Primary Send
Default Yport B Primary Send
Default Wpork C Primary Send Send
Default Met Client  Primary Send Send
Default Flavback. Primary Send Send
IIWPL Serial B MR Send Send 2
£ B

The NMEA Options screen (on the left) is where you control the generati on o f “tuavindul at ed
NMEA data.

NavMonPc will display true wind data whenever possible (it also displays apparent wind data). If true
wind data (MWD, MWV, VWT) is received from the attached navsystem gear, NavMonPc displays this
data. If true wind information is not available, NavMonPc attempts to calculate it from the available
apparent wind data (and from vessel speed and heading).

“MWD” and “MWV”" NMEA sentences that contain thi
other programs and systems, under the control of the options on the NMEA Options, and the NMEA
Routing windows.

NMEA Header

The header is used to identify the source of the NMEA sentence. For compatibility, the header should
be in upper case, and have exactly two characters. There are many pre-defined header values, but any
arbitrary header is acceptable (unless the equipment that is receiving this data requires something
specific).

Off / Auto / On

These option buttons control the NMEA sentence generation:

e Off —Do not generate the sentence
e Auto —Only generate the sentence if there is no similar sentence already being received



e On—Always generate the sentence

The NMEA Routing feature can be used to control where the generated messages are sent. If you are

upgrading from a previous version of NavMonPc, you will need to add these messages to the route-table
(see NMEA RoutingintheNa v Mo n Pc Us &his carsbe déne in the Advanced Routing window
by clicking either the Collect or Default buttons. In the screen-shot above, the MWV sentence has been

entered as an explicit route. Bymouse-c | i cki ng on the “ $NMMWVWVrecendynt r y
received sentence, as shown in the smal.l “NME A
NMEA Monitor

The NMEA Monitor can be opened from the Options menu, or by clicking the Monitor button on the
various input/output configuration screens (File / Connections / Serial Port A, etc.)

4k NavMonPc

File Options Dials AIS ‘Windchart Speedchart ‘Waterchart Log Log Comment Help MOB

I etwiork Clisnt

(Done] [ Stop | [ A0 ] [Seriala] [Senial B] [Serial C) [Serial O) [Woort &) [Voort B] [Vpot C) [ Client | [ Server ] [Done]
Metwark Client << 18VDM,1.7,B.15MwksPOIIGEETDE aducwhl 2000 1416
P Address Wport & 33 LAWDM.1.1,B 1 5MwksPO00G@ET DE aducwhl 20000716
S Wport B > 1AWDM,1,1,B.15MwksPO00G@ET DE aducwhl 20000716
ol Wport 3> LAWDM 11,8 1 5MwksPO00G@ET DE aducwhl 20000716

Mare | Hi-Def San F . Metwork Server = IANVDM 1,1..B . 15MwksPO00GEETDE aducwhl 200000416
LS AN FIANCIEL I h ehwork Client << LaIDM, 1,1, B,150M4a0P00G < IE &5 acm w4080 T 0700

[ ] AutoStart Wport & > 14VDM 17,81 5Mwda0P00G 2 E &5 acm w4080 T 070D

Vport B 3> 1AVDM,1.1,B,15Mv4a0P00G 7<iE €S acm w4080 T 070D
[AIVDM1.1.B.15PLUBS00vo<2:  |Wpart C > AWDM.1,1,8.15Mw4alPO0G 24IE €5 acm 2w4080 T.0°0D
. Metwark Server > 1ANDM 1.1 B.15Mw4a0P00G ?<IiE eSacm w4080 T.0°00
Netwark Client << 1AIVDM.1,1, & 15N02> PPODG@KEGEWD W Zwddbh (46
Vpart & 5> 1AYDM 11,41 5M02 PPODGEKGEEWD dw; 2wl 04bh,(F46
Vport B >3 IAVDM 11 ,.4,15N02: PRODGEKEEE WD dw: 7wd04bh (F46
Vpart C 5> 1AVDM.1,1,.4,15M02: PPODG@KBEE WD dw: 7wd04bh, 0746
Metwork Server >3 1AIVDM 1,14, 15M02: PRODGEEE@EWD dW  ?wd04bh 0746

[ Save Netwark Addiess | |Network Client << 1AR/DM,1.1,4,15Mq2vPPODG PkhpE VIO T> 7wE0D Oy, 0°60
Wpork & s> 1ANDM 11,415 g3vPPO0G YkhpE W) OT > MwE00 0w, 0°E0
[ Rermaove Metwork Address ] Wport B s> 1ANDK 1.1, 415 g3vPPO0G PkhpE W) OT > PG00 O, 060
Wport C x> LaWDM 1,1,.4.15Mg3vPPO0G Y khpENVIOT > MwB0D 0y 0°60

Metwarks w Metwark Server > 1ANDM,1.7,.4.15M g3PPO0G PkhpEY O T2 PwE00 Oy 0760

Metwark Client << 14VDM 1.1, B 15 :0FPO00a1sLE d97@ 2004005 >, 0°37
Wport & > > 1aVDM 1,1,,8,15M:0FP0000 1L EdI7 @70 e4005 > 0037

Wport B > 14WDM 1.1, B,15Ms0FP0000 :LEdI7 @ 04005 » 0737

[ tanitor Wport C x> 1ANDM, 1,1, B, 15Ms0FPO000 ML EdS7 e ?0ed005 : 037
Metwark Server »» LaNDM 1,1,.B,15M:0FPO000 Y:LE 497 @ 04005 > 0¥37
Metwork Client << 1AVDM 1.1, 4,14'9710034G@0 e DORGe2) LE04bh, 001
Woort & x> 1ANDM, 1,1, 8,1 4™3710034GE0 e DRRGe2) LED4bh, 0401

Wport B > 1ANDM,1,1,.4,14'970034G@0 e DORGe2)LE04bh, 0401

Yport C x> 1ANDM 1.1, 41492003450 e DORGe2) LED4bh, 0401
Metwork Server »> WANVDM.1.1,.4.14"3710034G @0 e DORGe2)LE04bh,0¢01

On the Monitor window there are several control buttons:

e Stop —Freezes the Monitor screen

e All—Shows data from all ports

e Seri al A, S ghowis enly daita to/frdsnethie selectred port
e Done —Closes the Monitor window

Data being received by a port is designated by a <<, and data being sent from a port by a >>. Note that
data being queued for transmission from a port will be displayed even if the port if not active or
connected.

y o
Se



In the example above, AIS data is being received by the Network Client, and is sent (per the default
NMEA routing) out the Network Client and the three Virtual Ports.

General Options

File Options Dials AIS Windchar

HDG=COG i no HDG data

General Options

[ ] COG=HDG if no COG data

(+) True ‘Wind: Ground-Fef
) True ‘Wind: W ater-Ref

(#} Urits: Feet, Fahrenheit
) Urits: Meters, Celsius

[] 5ilent FOE &larm

[ ] 5ilent General &larm

Use Bad MMEA Checksumn
Fiepair MMEA Checkaum
[] Manual HDG Entry Q0o

Language: |Englizh W

There are some new options:

e COG=HDG if no COG data—I f , for exampl e,

you don’t

have

this option will use the compass heading wherever COG is normally used. If both COG=HDG and
HDG=COG are enabled, either one will be substituted for the other as needed. Obviously these
features can affect the accuracy, so please use them with care.

e Use Bad NMEA Checksum—-T hi s opt i

on

wa s

previously

Normally, NavMonPc discards (does not use, does not forward) NMEA sentences with bad

checksums. When enabled, NMEA sentences with bad checksums will be used and forwarded

by NavMonPc.

e Repair NMEA Checksum —When enabled, all NMEA messages will have their checksums

regenerated. This can be useful when you need to have another piece of NMEA gear process

data with bad checksums (*see note below).

cal

a

ed

C



e Manual HDG Entry — In some cases (a stored boat, for example) most of the navigation
equipment has been turned off and only wind data is available. This option lets you hand-enter
a True heading (000.0 —359.9) so the wind direction can be displayed.

e lLanguage —NavMonPc now supports multiple languages! There is a translation file that
NavMonPc reads at start-up —translations gratefully accepted-and this option lets you select
the language to use. The selected language will be loaded the next time the program is started.

(*) NMEA Checksums
In navsystems using the NMEA-0183 protocol, there are two forms of error detection: parity and
checksum. These terms are occasionally interchanged, and | have been guilty of this. To clarify:

Parity is the per-character check performed by the serial port hardware. This is a single bit, applied to

the end of the character, t hat i ndi c at ebsi twsh eitnh etrh €
character. ¢ KS LI NA (& oAlG A& dzadzad tftée 2YAGGSR Ay bag! 02y
AYRAOIFI(1Sa dab2 LINRGEeSE y RIFIGF oAGAZI m aid2L) 6AGé00

The Checksumisatwo-c har acter field (hexadeci malNMEA 00" to *“F
sentence. For exampl e, here is an “RMC” sentence:
$ECRMC,202830,A,3711.152,N,12341.411,W,4.8,229.0,150708,015.0,E, A*1A

Not e *IAh eat tThhedA®nids t he checkstum,paprietcye deldaghy tThhee
the eight-bit exclusive or of all the characters in the sentence between, but not including, the leading

“$” (or “!'" in the case of AIS messages) and the

A bad checksum usually indicates that the sentence was corrupted in some manner, either by noise in

the interconnections, or by overflow, etc., in some piece of equipment. In these cases, it is best to

discard the damaged messages. In some cases however, a bad checksum is provided by equipment that

is otherwise delivering good data. For example, some (but not all) multiplexers will modify a sentence
header but not recalculate the checksum. While this is not desirable, NavMonPc provides the ability to
ignore and repair these bad checksums. Please use these features with care! Using bad data can ruin
your whole day



Logging Options

rt  Speedchart ‘Waterchart Log Log Comment Help MOEB

30 minutes ﬂ

R ebuild Log Fields

Spreadsheet Log File | C:ASsLog.osy
[ ]
L

MHMEA Lu:ug File C:AMmealog. bt

The Spreadsheet Log File now has an Unformatted option, which causes the data to be saved without
any special formatting, no “degree” symbols, etc.
easy to read, but much easier to manipulate the data.

- Fo—v— e T ) WS VORI WSS YTV WY VS PR F0T Y 7Y VU DY " " —" N yevy i
1 'Dte Time attude  longitude  'SOG  'COG  Coursefun Distance STW  WDG  TWS  TWA WD AWS  CAWA T
u 6/25/2009 0700:30UTC 38" 13702'N  123°80435'W w7 155'T TrT 0.0282 23 1727 259 150° Sthd 21'T 13.84 135" St
H i 6/25/2009  6/25/2008 07:00:30 38.22837 -123.67351 107 1552 1766 Qm %3 s 29 498 ma 134 135

The spreadsheet shown above illustrates the two different formatting options. Row 2 uses the standard
format, and row 3 uses the Unformatted option. Note that the Unformatted differences are:

e Time -- contains both the date and time
e latitude, Longitude — Use decimal degree formatting. Negative latitude = South, negative
longitude = West.

COG, Course Run, TWD — decimal degrees, no indication of True or Magnetic
TWA, AWA —decimal degrees, 0-180 = starboard, 180-360 = port

An optional Battery Monitor field has been added to the NavMonPc log. This data comes from the
NMEA “XDR” (Transducer Measurement) sentence, and at the moment NavMonPc only supports the



particular format used by the CruzPro VAH60 battery monitor. Here are the three messages sent by this
instrument:

$IIXDR,U,12.8,V,VAH30*04 (Voltage)
SIIXDR,G,0299,,VAH30*57 (Remaining Amp Hours)
$IIXDR,l, -002,A,VAH30*05 (Current)

The XDR sentence is far more flexible than this, and | will attempt to expand the decoding to cover more
options and formats.

This data is displayed in the log as shown below:

nment  Help  MOB

TES Yolks amps ah Zomrment

NMEA Routing
A new source category (Calculated) and a new priority (MOB) have been added, and the ability to hand-
enter a route-table entry has been provided.

10



Calculated Sources

-+t Speedchart ‘\Waterchart Log LogComment Help MOB

MME& Siource Priority Setial & Setial B Serial C Setial D Ypork & Yport B Wpork C Met Server | MMES Log | Rapidals
Default Calculated Send Send Send Send

Default RapidAlS  Primary

Default Serial A& Primary Send Send Send Send Send Send
Default Serial B Primary Send Send Send Send Send Send
Default Serial C Primary Send Send Send Send Send Send
Default Serial D Primary Send Send Send Send Send Send
Default Vport A Primary Send Zend Send Zend Send
Default Vport B Primary Send Send Send Send Send
Default Vport Primary Send Send Send Send Send
Default Met Client  Primary Send Send Send Send Send Send
Default Playback. Primary Send Send Send Send Send

As discussed in the NMEA Options section, NavMonPc optionally generates several NMEA sentences
that can be sent to connected equipment or programs. While the source data for these messages is
used internally, the messages themselves are not decoded by NavMonPc, so the associated Priority
routing field is always empty. These messages can be forwarded to the various output ports, under
control of the route-table.

11



Advanced Routing

iart  Speedchart  Waterchart Log Log Comment Help  MOB
[ Lock Routing ] [ Collect ] [ Clear ] [ Drefauilt ] [ Add ] [ Load ] [ Save ]

MMEA, Source Pricriky: Serial A Serial B Serial C Serial D Ypork & Ypork B W
Drefaulk Calculated Send Send Se
Drefaulk Rapidals  Primary

Drefaulk Serial & Primary Send Send Se
Drefaulk Serial B Primary Send Send Se
Drefaulk Serial C Primary Send Send Se
Drefaulk Serial D Primary Send Send Se
Defaulk Ypork & Primary Send S
Drefaulk Yport B Primary Send S
Drefaulk Ypork C Primary Send Send

Drefault Met Client  Primary Send Send S
Default Playback, Primary Send Send i

Adding a Route-table entry
Advanced Routing now provides the ability to hand-enter a NMEA message into the route-table. To do
this, click the Add button. The NMEA Route-list Entry window will appear:

12



t Speedchart  Waterchart Log  Log Comment Help  MOBE
Lock Routing ] [ Collect Clear ] [ Drefault ] [ Add ] [ Load ] [ Save ]

MMEA, Sorce Priarity Serial A Serial B Serial C Serial D Wport & Wport B W
Default Calculaked Send Send S¢
Default

Default NMEA Routelist Ent Send Send T
Defaulk AT Send Send S
Drefaulk MNMEA Header Source Send Send S
Dref aulk SMEWPL | |Serial B - | Send Send S
Dref aulk Send S
Default Voot B Primary Send S¢
Drefaulk Ypork Primar: Send Send

Drefaulk Met Client  Primary Send Send S
Drefaulk Plavback. Primarsy Send Send S
£ | »

Her e,

you

enter

t he

NME A

sentence

and the entry will appear in the route-table, with the default routing options:

13
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art  Speedchart  ‘Waterchart Log Log Comment  Help MOEB
[ Lock Routing ] [ Collect Clear ] [ Drefault ] [ Add ] [ Load ] [ Save ]
MMEA, Solrce Priarity: Serial A Serial B Serial Serial D Wport & Yport B W
$MBPL Serial B Primary: Send Send S
Default Calculated Send Send T
Default Rapidals Primary
Default Serial & Primary Send Send S
Default Serial B Primary Send Send S
Default Serial C Primary Send Send S¢
Default Serial D Primary Send Send S¢
Drefaulk Ypork A Primar: Send S
Drefaulk Yport B Primary: Send S
Drefaulk Ypork C Primarsy Send Send
Default Met Clienk  Primary Send Send S
Default Playback Primary Send Send S
£ | »
You can now edit the routing options as desired.
The MOB Option
wart  Speedchart  Waterchart Log  Log Comment Help  MOE
[ Lack Rauting ] [ Collect ] [ Clear ] [ Drefault ] [ Add ] [ Load ] [ Save ]
MME L Source Priority Serial & Serial B Serial C Serial O Wport 4 Vport B Y
§MBwPL [Serale Jmos | | | | [send |%end |5
Drefault Calculated Send Send S
Defaulk RapidaIs  Primary
DrefFault Serial A Primary Send Zend S

There are some MOB (Man Over Board) alarm systems that generate NMEA sentences which can be
used to trigger alarms, and place a MOB waypoint on the chartplotter. NavMonPc will detect these

messages and use them to initiate the MOB alarm (see Man OverBoardi n t h e

14
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If a latitude/longitude position is provided by the MOB message, NavMonPc will use this position. If no
position is provided, NavMonPc will use the current position of the boat for the MOB location.

| am currently aware of two systems that generate the MOB message: NKE, and MOBILert. These
systems use the NMEA “WPL” (Waypoint Location) me

Toenabl e detection of these MOB messages, there 1is
option is selected, the associated message is not decoded as a normal WPL message, but is instead

processed as a MOB message. The MOB priority is only available forthe* WPL” and “ BWC” NME A
sentence types. | don’t know of any MOB systems
testing.

Magnetic-only Operation

Previous versions of NavMonPc required certain valid GPS data before it would perform True Wind
calculations and perform some other functions. In Version 1.04 the program now attempts to do as
much as possible even if the GPS data is not available.

In particular, if COG and/or Magnetic Variation are not available, but Magnetic Heading is available,
NavMonPc will display data in Magnetic mode (even if the Use True Bearings option is selected). If the
True Wind: Water-Ref option is selected, NavMonPc will calculate True Wind (speed, angle, direction)
using the magnetic heading.

GPS data is still required for the True Wind: Ground-Ref option.

Debug

The Debug windows are where | put options and features under test, or features that are useful in my
debugging. These are not guaranteed to work, or work in an obvious manner, and may be moved,
deleted, added to, etc., without notice.

15



Debugl

Debug 1
[ ] Enable Debug Meszages 7

$MIRMC: Stak(0) =9
[]Decade AlS DO MumericDatal0,0) = 38, 2023900052043
MumericDatal0, 1) = -123, 662013306207 ’
Cloar S Mumerichatal0,2) = 8.3
4 MumneticDatal,3) = 153.2
MumerichatalD, 4 = 14,5
StringDatald,0) = &
StringDatal0, 1) = 06/25/2009 07:12:20  |—
----- tStatili =0 10 F
MumericCatal1,0) = -3999
HDT ! ]
MumericCratall, 1) = -3999 ol
[DBT ] [MTW] ["-.-"'-.-'-.-"H] Numer!cData{LE} = -9999 - - -
MumericCatal1,3) = -9999
A5 MumeticDatall, 4 = -2999 |
StringDatall, 0 =--- - - 16 '
StringDatail, 1) =- - - - - 1
----- P StakiZy =10
Mumericatalz,0) = -3999
MumericCratalZ, 1) = -3999
Mumerichatalz,2) = -3999
Mumericatalz, 3) = -9999
[ Clear &l Ais T argets ] N'-"_T'E“':Data':zi'd‘:' =-9333
StringDatalz, 0 =-- - - -
| Clear Fiapiddis Cache | StringDatal2, 1) =-- - - - |-
| Clear Rapidtis Datab ] 07
ear Rapidtis D atabaze ag
[ Dump Rapiddiz Database ]

e Enable Debug Messages — There may be debug messages, there may not be.

e DecodeAISVDO—-The Al S “VDO” sentence is from your Al
you transmit during a position report. When enabled, this is decoded and displayed on the
NavMonPc AIS window as any other target.

e NMEA Sentence Status — These buttons become active when a particular NMEA sentence is
received. Click the button to see the data inside the decoder (as seen above).

e NMEA Parity Error —This becomes active when a NMEA Checksunis in error. Click to see the
offending sentence.

e Clear AlS Targets — Clears all active AlS targets.

e Clear RapidAlS Cache

e Clear RapidAlS Database

e Dump RapidAlS Database — Use with caution! This prints to an on-screen window, and with a
big database it can take several minutes (during which nothing much else can happen).

16



Debug?2

File Options Dials A5 Windchar

Debug 2
-
[] MMSI Filter

[ ]4I5 HDG Digplay
[ 1415 Center On T arget

e MMSI Filter —When checked, only the ten-digit MMSI entered in the box will be decoded and
displayed on the NavMonPc AIS window.

e AIS HDG Display — The Length field in the AIS target informationwind ow s hows t he tar ge
heading. Debug only.

e AIS Center On Target — If checked, when an AlS target is selected from the target list the screen
automatically centers on that target’s current

not re-center.

For More Information
See the NavMonPc website: www.NavMonPc.com

Email: info@NavMonPc.com

Join the Yahoo NavMonPc discussion group: http://tech.groups.yahoo.com/group/NavMonPc/

17
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