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GarMon is a library a little bit too big (about 30 ko) because mainly made in UserRPL and which works only on HP48GX  ( with a 128 ko Ram card  merged ) and an GPSII+ Garmin, software version 2.07.

The devices GPS12, GPS12CX, GPS48  (same icons than GPSII+) are may be supported, but i didn't have never try it with them. 

Garmon uses the J.Grant  library GxPS 2.0 to communicate with the GPS.

Are also recommanded the HPPRT  or EPPRT library (Graphic->PCL B library 767 or Graphic -> Epson B library 766), if you've got a serial printer.

History:

After buying of my GPSII+ in 1997, the first thing that i needed to do was to make a backup of the GPS memory when i realize that to depress together the ON and MARK keys did a complete reset of the machine, that was mentioned nowhere in the manual. The PCX5 price was to expensive, i decided to do the job myself.

I wanted to exchange data with something less big and weighting as a PC, even portable. My HP48 was suitable.

At this time, not far, Garmin didn't gIve their protocol yet and i didn't  have access to the web, where it was possible to find some information about it.

And finaly, i had free time to my job and i added a primary  graphic map function.

Limitations:
Under certain circumstances it will be impossible to compute the course in routes, in which case you will read 'comp' or 'over' instead of value, this because the main formula employed

 Acos((Sin(LAT2)-Sin(LAT1)*Cos(D))/(Sin(D)*Cos(LAT1))) in which if the D value (distance between two point) pass by zéro ± 180°, or if the LAT1 value pass by 90° ± 180°, this function is no usable.


If  there is not enought memory, in general the program stop and the stack isn't clean, so don't be too ambitious (don't ask to plot too many tracks on the same map..) but the backup of your flags are in the GPS/SYSTEM/TF variable if necessary.


The ON is still active, so if you depress it during the program , you will stop the programm and so same remark as before.


The waypoints banks are limited to 500 Waypoints, the routes to 30 waypoints, the tracks to 1024 points (in numeric control, but not in graphic) and the almanachs to 32 (but you will not be able to create them on the HP).

Somes explications about use:
Linking:
Needed for data exchange between the two devices, not necessary for editing and plotting of tracks, waypoints and routes in memory.

The programm GxPS adjusts alone the HP48 serial port.

But don't forget to put the GPS interface in GRMN/GRMN Host mode.

Main menu:
The main menu of the program gives choice between different functions.

In the right of the title bar, the free memory available in koctets.

During the first launch of GarMon, the GPS directory is created in the Home directory.

Waypoints:
See:


Waypoints control.

‘’->N°#’’ to go directly to the right number in the bank.

‘’->N°#’’ left shift to find an ascii string, (only the first string found even if there is more than one). If  no string found, it comes back to the first waypoint.

"D;M;S" to select between the DDD , DMM and DMS mode in this order.

‘’SELECT’’ to add a waypoint to the selection, which is used to make a route (to use in the desired order; see the Route chapter) or simply for a particular selection to send to the GPS. (‘’SELECT’’ is the selection name, it can't be seeing by the ‘’SEE’’ function because it's erased at each ''SEE’’ call). When a  waypoint is selected, an asterisk appear in the right bottom.

‘’SELECT’’ shift left to add the current waypoint to the WGS.84 reference bank, with deleting precaution if  the point exist already under the same name, (that is already showed by the flag in front of the name. (if you are looking the WGS.84 bank, all the names are pointed !).

"->" or "<-" to move to the next or previous waypoint, the same with shift right or left to move more or less 10 waypoints or more or less 100 waypoints.

‘’QUIT’’ to come back to the Waypoint menu . 

"DEL", (keyboard) to delete a waypoint in the bank.

Note:
i have no included the proximity waypoints, the function to add waypoints on the plotting make the same thing without to be limited to 9 waypoints (again a stupid Garmin choice). 

The WGS.84 file is the waypoint reference for GarMon, it must exist !

New: 

Creation of  new bank or adding of new waypoint to another bank.

Delete: 

Deleting  of bank.

Ask: 

Download of  GPS waypoints to the HP48.

Send: 

Upload HP48 waypoints to the GPS.

Routes:
See:


Routes checking.

You must call this function before to ask to plot it in the "Plot…map" function, because this enables the active route R0.

"<-" or  "->"  to move one line.

"<<-" or "->>" to move one page.

"QUIT" to come back to the ‘’Route’’ menu.

New:
To create a route, the program goes to the ’'SEE’’ function of  the waypoint menu, to select each waypoint desired in the route; select each waypoint with the ‘’SELECT’’ key , then depress "QUIT", the program asks the number for the route (from 1 to 19, the 0 is reserved to the active route) and the name of the route. 

Ask: 

Download of routes from GPS to the HP48.

Send:

Upload of routes from the HP48 to the GPS.

The route number stays the same as the route number in the GPS when they come in the HP48: took care if you do not want to lose the route in memory with the same number.

So, always check the route number in both GPS and HP48 ! 

Note:
the file R0 is the reference route for active route, it must exist in the ROUTE  directory if you want to see it on the map !

Tracks:
See:
Track checking under numeric form.

"SELECT" to select some points of tack to make a simplified track from a real track, for example, but i don't know if it's real interesting.

‘’SELECT’’ shift left to create a new waypoint from this point in a new or existing bank.

New:

Access to a little menu to give manually the limit of map.

Manual scale:

Allow to give min and max latitude and longitude; like that you can expand a part of the track or see more waypoint or route which were out of scale in autoscale.

You must call "Plot…map" after to replot with the new scale.

New TRACK:

This function allows to create a track from the HP to send it to the GPS later; it's a real track (all points will be connected like a track made by the GPS without  losing of satellite during the trip). It can be serve to define a particular area that you want to see on the GPS screen like military area, wood or anything else.

Example: by the "Manual scale" function, give the area lat and long around the track that you want make.

"New track" gives access at the HP PICTURE function, in which you can specify each track point by ENTER before to quit PICTURE; from this points pushed on stack,  the track will be created, you just have to send the new track to the GPS to see it on the screen.

Delete:

Track deleting.

Ask:

Download of track from GPS to HP48.

Send:

Upload of track from HP48 to GPS.

Track to plot:
To select the track , allow to compute the map limits and extract readable data from raw data, before to select "Plot new map" or "Plot on map" function.

Plot new map:

Plotting track  (choose by the previous function) without bitmap picture in the back.

You can choose between 4 different size, about 1 to 6 times the initial screen size, (if you've got enought memory). It can take a long time to plot a long track, so a sound signals the end of work.

or

Plot on map:
Plotting track with a bitmap picture behind, that you've placed in the GPS/TRACK/PTS directory (before to use GarMon) in grob format. The program asks to you to choose a map, then you've to calibrate the map with two points knew: 

You must give the first and second coordinates from the first and second point, after that, you will be in the PICTURE HP function , where you must select the two point by ENTER, then you can quit PICTURE. If you give invalid values (positive for south, or invert south and north values or something like that), it doesn't work. Once time the map calibrate, you will always calibrate it later if it's wrong or not enough precise , but map parameters are saved in "map_name.PPAR".

Yes, it's a gadget for an HP48, but it was interesting to do.   

Edit map:
Allows to move point by point in the track (in condition to have used the plot function, of course). 

The following keys:

+/- for access to a little menu to change distances units, grid step and coordinates mode. 

8 (PLOT) plots active route R0 ; if it's out of scale, it doesn't appair of course.

9 (SYMBOLIC) places points and icons if it's not yet done during initial plotting.

/ (#) plots a grid of coordinates function of the choice made in the "+/-" menu,

four choices are possible:

1/60-100°        one ligne per minute or hundredth degree, it depends of D;M;S mode.

1/6-10°

"
per ten minutes or tenth degree,

1°

"
per degree,

10°

"
per ten degrees.

VAR allows to go in PICTURE HP function if you want to move around the track  in the map; depress ENTER on two different points gives, after leaving PICTURE, distance and course between this two points.

6 (UNITS) adds a slight legend , north direction, coordinates mode D;M;S (right up) and scale in unit chose in "+/-" or "System" menus (right down) with a higher precision near the equator  and lower near the poles.

EEX gives informations about position, time of the point under arrow.

EVAL gives direct distance and elapsed time between both points selected by ENTER.

CST gives distance of the real track and medium speed between both points selected by ENTER. Once you've got selected two points, you can use EVAL and CST without to go again in PICTURE for the same points. The needed time to compute depends of the number of points between the points selected, so it can be a long time…because it must compute the distance between each pair of point, and add each distance together.

<,>,^,v  moves the arrow on the track point per point or ten points per ten points.

+ and – autoplays the track to spare the keyboard on long track.

STO creates a new waypoint from position of track, that you can add to a existing bank or put in a new one.

A adds a little line of text in the map; after choice of text and size (1to 3), you will be in PICTURE, place the curseur to the right position, press ENTER and quit PICTURE.

0 (zero) places cursor on the actual position in the map and refresh it until a keystroke, needs the GPS on of course. If the position goes out scale, a printed message with a sound arrives.

. (point) idem as the previous, except a point is printed for each position.

<= (DROP) comeback in the Track menu.

Note: 
The black curseur become outlined if the position is out of scale.

After leaving the program, the map is in PICT.

Almanachs:

See:
Check of the 32 almanachs.

The data displayed are quite confuse, but it's not really important for me, i don't use really this data.

The menu is hidden, for spare screen space, depress a key to see it.

"<-" and "->"  moves one by one, ten by ten if shifted.

" ->N°#’" goes directly to the number you want. 

"QUIT’’ come back to almanachs menu.

Delete:

Delete an almanach.

Ask:

Download almanach from the GPS to the HP48.

System:
Mode:   DDD or DMM or DMS

Use OK  (not Cancel) to change the unit and Cancel to quit.

Unit:  
_km or _nmi or _mi


Use Ok or Cancel like before.

Date: 
DD.MM.YY or MM/DD/YY


Use Ok or Cancel like before.

Ask time UTC:
Download universal time from GPS to the HP48, and refreshing from the screen until keystroke.

Ask position:
Download from the actual real position in  digital value from  GPS to the HP48, refreshing until keystroke.

You can change coordinate mode DDD, DMM or DMS with the CST key.

Ask bat level:

Download from supply power (internal and external) from GPS to HP48.

GPS OFF:

Switch OFF the GPS by the HP48.

Data organization:

The working directory is arranged like that:




HOME

GPS
WAYPOINTS
WGS.84
reference bank

SELECT
selected waypoints for making route

+ your waypoint bank




ROUTES
RO

reference route for track function


SELECT {}
empty list

+ your routes




TRACKS
PTS


P
       actual coordinates track 





DATA


POOR
       coordinates lost hf field



SELECT {}

SHORT       direct distance track






+ your tracks

TOTAL
       total distance track









CUR.POS    internal use









PPAR


ALMANACHS
SELECT {}

+ your back picture







+ your almanachs




SYSTEM
LOCAL

local time shift from UTC






IDENT

internal use






TF

HP48 initital flags

All waypoints banks, routes, tracks and almanach are lists of strings; each string looks like data when they go out of GPS, except the first octet and the three last octets, and another detail no explain here. The readable data are extract of field only during visualizing data, and the data coding from readable form to string for GPS is made only when you create bank, route or track,…but never during transfert from or to the GPS (except for short instructions like ask time, ask position or ask bat level because is not necessary to spare time).

For more information about  protocol and data, takes a look to the Garmin site.

Conventions:

When there aren't with a letter, latitudes are positive for north, negative for south, longitudes are positive for east, negative for west  in PICTURE because cursor is without unity (and in DDD only, but not in 'Edit map' which is in one of the three following:)

DDD for degrees decimal degrees in DD°DDDDD form.

DMM for degreeess minutes thousandth in DD°MM'MMM form.

DMS for degrees minutes seconds in DD°MM'SS'S form.

Distances are in Kilometers ( _km), in miles ( _mi) or in nautical mile or knots (_nmi).

Bibliography:

Distance and course computing from  'Aviation Formulary V1.12' from Ed Williams

Three routines from Joseph K.Horn are used in the programme :

‘’LPOS’’ who looks for a string in a list, 

‘’LBAT’’ who signals a low bat state,

"GRBX" same as Msgbox but with a grob inside.

"Confirm2" from HP or J.K.Horn or Diego Berge ?? i don't know.

Other remarks : 

I'm not  a programmer, i do that in my spare time, so it's a too big program, not compacted,  slow, it must be in Sysrpl or machine. 

As the DNA, it's not copyrighted, and the user assumes the entire risk of malfunction, etc….
Garmin is trademark of Garmin Corporation.

Versions:

V2.04: for GPSII+ internal soft V2.04, never distribute.

V2.07: for GPSII+ internal soft V2.07

V2.07a: corrected in map choise: the map never appaired in menu.


Map calibration stored in directory.

V2.07b: 

The previous version imposed europeen date format and decimal point, both europeen and US format are now aloowed. 

GarMon try to sort waypoints by alphabetical order, if the bank was too big, a message not enought memory prevents to see them, now if  Garmon can't sort, you can see the waypoint non sorted.

During the first launch, flags were imposed and the HP48 flags were lost.

Never distribute. 

V2.07c: 

Removed "Send Almanach" and  "Send Time" functions.

Change file format, more compact.

Com routines based on GGET et GSEND from GxPS 2.0, you can find it at:

http://www.chat.ru/~dadima/GxPS.html

http://www.hpcalc.org

V2.07d:

Computing time reduced for real track (distance and course computing).

External supply voltage corrected: the value displayed was in mV in place to be in Volts.

Now, the Eccentricity (ECC) value is true in Almanach.

Route monitoring function corrected.
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