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" Program: Marine Star system for Receiving & Recording data
" Programmer: David Sue
' Date: 98.05.01

ON ERROR GOTO ErrcorHandler

GOSUB Inilnitialization

PO
GOSUB ChecklInkey
GOSUB GetGPSData
GOSUB getgyrodata
GOSUB Check(GPSData
GOSUB GetWeatherData
GOSUB WindDirectionAndSpeed
GOSUB AjirHumidity
GOSUB AirTemperature
GOSUB SolarRadiation
GOSUB BarometricPressure
TimeTmp$ = LEFT$(TIMES, 2) + MIDS¢TIMES, 4, 2) + RIGHTS(TIMES, 2)
GOSUB DisplayPata
(GOSUB RecordData
LOOP

GOSUB ExitSystem
Inilnitialization:

CLS
SCREEN 12

LINE (380, 310)-(450, 310), 3
LINE (380, 360)-(450, 360), 4
LINE (380, 405)-(450, 405}, 2
LOCATE 20, 42: PRINT " Ship "
LOCATE 23, 42: PRINT "R-Wind"
LOCATE 26, 42: PRINT "T-Wind"

ViewMin = 20
ViewtMin = 2350
ViewLength = 200
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VIEW (ViewMin, ViewYMin)-(ViewXMin + ViewLength, ViewiMin +
YiewLength), , 6 ~
WINDOW (-30, -50)-(50, 30)

LOCATE 2, 1: PRINT "Press Esc to stop."

LOCATE 4, 1: PRINT " Time Latitude Longitude TDir TSpd Temp
Baro Humidity Solar”

LOCATE 5, 1: PRINT "

LOCATE 8, 9: PRINT " SDir  SSpd”
LOCATE 9, 9: PRINT " =— ="
LOCATE 12, 9: PRINT " RDir RSpd”
LOCATE 13, 9: PRINT " =— =—="

Avglnterval = 1

DisplayTimeChoice = 1 " Choice of Seconds/Display
RecordTimeChoice = 2 " Choice of Seconds/Record
" SELECT CASE
RecordTimeChoice/DisplayTimeChoice
" CASE 0: Uniimited
" CASE 1: 10 Seconds / Record
" CASE 2. 1 Minutes / Record
" CASE 3: 10 Minutes / Record
" CASE 4. I Hours / Record
" BND SELECT -
floppy$ = "T"

pi = 3.1415926#

AveMemory = Avglnterval * 10

RawDataCount = 6

OldDate$ = " "

DIM WindSpeed(AveMemory), WindDirect(AveMemory)
DIM rawdata(RawDataCount - 1), filename$(5)

filename$¢1) = "coml:4800,n,8,1,¢s0,ds0"
OPEN filename$(1) FOR INPUT AS #1
filename$(2) = "com2:4800,n,8,1,¢cs0,ds0"
OPEN filename$(2) FOR INPUT AS #2
RETURN

BExitSystem:

CLOSE
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STCP
END

GetGPSData:

GPSData$ = ""
gpsidflag =0
DO WHILE gpsidflag < 3
LINE INPUT #1, GPSDatal
GDHead$ = MID$(GPSDatal, 2, 6)
IF GDHead$ = "$GPGLL" THEN
gpsidflag =1
GPSLat$ = MID$(GPSData$, ¢, 2) + CHR$(248) + MIDS(GPSData$, 11, €)
+ """ 4+ MID$(GPSData$, 18, 1)
GPSLon$ = MID$(GPSData$, 20, 3) + CHR$(248) + MID${GPSData$, 23,
6y + """ + MID$(GPSData$, 30, 1)
ELSEIF GDHead$ = "$CGPRMC" THEN
gpsidflag =
GPSLat$ = MID$(GPSData$, 9, 2) + CHR$(248) + MID$(GPSData$, 11, 6)
+ "' 4+ MID$(GPSData$, 13, 1)
GPSLon$ = MID$(GPSData$, 20, 3) + CHR$¢243) + MID$(GPSData%, 23,
6) + "'" + MID$(GPSData$, 30, 1)
END IF
IF GDHead$ = "$GPVIG" AND gpsidilag = 1 THEN
gpsidfiag = 2
GPSTrack$ = MIDS(GPSData$, 9, 3)
GPSSpeed$ = MIDS(GPSData$, 21, 35)
END IF
IF GDHead$ = "$GPZDA" AND gpsidflag = 2 THEN
gpsidflag = 3
GPSDate$ = MID$(GPSData¥, 16, 1)
GPSTime$ = MID$(GPSData$, 9, 6)
END IF
LOOP

RETURN
getgyrodata:

gyrodata$ =
gyroflag = 0
DO WHILE gyroflag <1
LINE INPUT #2, gyrodata$

IF MID$(gyrodata$, 2, 6) = "SAGHDT" THEN gyroflag = 1
head$ = MID$(gyrodatas, 9, 5)

o
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LCOP
RETURN

CheckGPSData:

IF 01dGPSLat$ <> GPSLat$ THEN O1dGPSLat$ = GPSLat$ ' GPSLatitude

IF 01dGPSLon$ <> GPSLon$ THEN O1dGPSLon$ = GPSLon$ ' GPSLongitude

IF Ol1dGPSTrack$ <> GPSTrack$ THEN 01dGPSTrack$ = GPSTrack$ !
GPSGroundTrack

IF 01dGPSSpeed$ <> (PSSpeed$ THEN 01dGPSSpeed$ = GPSSpeed§ !
GPSGroundSpeed

RETURN
GetWeatherData:

FOR idx = 0 TO RawDataCount - 1
QUT 770, idx
QUT 769, 0
rawdataf{idx) = INP(768) / 16 + INP(769) * 16 - 2048
IF rawdata{idx) < O THEN rawdata(idx) = 0
NEXT idx

boraw = rawdata(Q)
wsraw = rawdata(l)
wdraw = rawdata(2)
srraw = rawdata(3)
atraw = rawdata(4)
ahRaw = rawdata(5)

RETURN
WindDirectionAndSpeed:

shipspeed = VAL{GPSSpeed$)

ShipDirect = VAL(GPSTrack$)

ShipDirect = VAL(head$)
windshipspeed = INT(wsraw / 19.48)

windshipdirect = INT{wdraw / 5.686)
AntiWindShipDirect = windshipdirect + 180
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GOSUR CalculateWindVector ' Calculate Wind Vector

IF TrueWindVecterSum < AveMemory THEN TrueWindVectorSum =
TrueWindVectorSum + 1
TrueWindVectorCounter = (TrueWindVectorCounter + 1) MOD AvgMemory
WindSpeed(TrueWindVectorCounter) = TrueWindSpeed
WindDirect(TrueWindVectorCounter) = TrueWindDirect
WindVectorX = 0: WindVectorY = 0
FOR n = 0 TO TrueWindVectorSum
TVWRad = WindDirect(n) * (pi / 180)
WindVectorX = WindVectorX + WindSpeed(n) * COS(TVWRad)
WindVectorY = WindVectorY + WindSpeed(n) * SIN(TVWKad)
NEXT n
WindVectorX = WindVectorX / TrueWindVectorSum: IF WindVectorX = O THEN
WindvectorX = .000001
WindVectorY = WindVectorY / TrueWindVectorSum
AveTrueWindSpeed = SQR{(WindVectorY * WindVectorY + WindVectorX *
WindVectorX)
AveTrueWindDirect = INT((ATN(WindVectorY / WindVectorX)) * (130 / pi)
+ .3)
IF WindVecterX < 0 THEN
AvgTrueWindDirect = AvgTrueWindDirect + 130
ELSEIF WindVectorY < O THEN
AveTrueWindDirect = AvgTrueWindDirect + 360
END IF
IF AveTrueWindSpeed < cldAvgTrueWindSpeed THEN oldAvgTrueWindSpeed =
AvgTrueWindSpeed
IF AvgTrueWindDirect < oldAveTrueWindDirect THEN oldAvgTrueWindDirect
= AvgTrueWindDirect

RETURN
AlrHumidity:
AirHumidity = INT(ahRaw / 32) + 32
RETURN
AlrTemperature:
TF atraw < 164 THEN atraw = 164 'Rangz is -30 to +50 deg C
IF atraw > 819 THEN atraw = 819

AirTemp = INT((atraw - 164) / 8.188) - 30 ' CalculateAirTemperature
IF AirTemp <> oldAirTemp THEN oldAirTemp = AirTemp
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RETURN

SolarRadiation:

Solar = INT(srraw / .8673) " JOULES / meter / minute

'Solar = INT(srraw / 1.44) "if in WATTS 5V = 1422.5 WM
IF Solar < 0ldSolar THEN CldSolar = Solar

RETURN

BarometricPressure:

Baro = (bpraw / §.8) + 926 "0V = 930 mb and 2V = 1030 mb
IF Baro < oldbaro THEN oldbarc = Baro

RETURN

CalculateWindVector:

AntiWindShipDirectRad = AntiWindShipDirect * (pi / 18(%)
TrueWindSpeedY = shipspeed * SIN(AntiWindShipDirectRad)

TrueWindSpeedX = windshipspeed + shipspeed * COS(AntiWindShipDirectRad)

TrueWindSpeed = SQR(TrueWindSpeedX * TrueWindSpeedX + TrueWindSpeedY *
TrueWindSpeedY)

IF TrueWindSpeedX = 0 THEN TrueWindSpeed¥ = .001

TrueWindCrossWindShipAre = ATN(TrueWindSpeedY / TrueWindSpeedX) * (180
/ pl)
IF TrueWindSpeedX < O THEN

[F TrueWindSpeedY >= 0 THEN

 TrueWindCrossWindShipAre = TrueWindCrossWindShipAre + 180
ELSE

TrueWindCrossWindShipAre = TrueWindCrossWindShipArce - 180
END IF

END [F

TrueWindDirect = (ShipDirect + (windshipdirect -
TrueWindCrossWindShipArc)) MOD 360

RETURN
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Checkinkey:

K$ = INKEY$

IF K$ = "" THEN
RETURN

FLSEIF ASC(K$) = 27 THEN
GOSUB ExitSystem

END IF

RETURN
RecordData:
GOSUB QutputRawData

- IF RecordTimeChoice = O THEN
BLSEIF RecordTimeTmp$ <> MID${TimeTmp$, 6 - RecordTimeChoice, 1) THEN
RecordTimeTmp$ = MID$(TimeTmp3, & - RecordTimeChoice, 1)
ELSE
RETURN
END IF

GOSUB CutputData
RETURN
Displaybata:

IF DisplayTimeChoice = 0 THEN

ELSEIF DisplayTimeTmp$ < MIDS(TimeTmp$, 6 - DisplayTimeCheice, 1) THEN
DisplayTimeTmp$ = MIDS(TimeTmp$, 6 - DisplavTimeChoice, 1)

ELSE
RETUEN

END IF
DisplayTime$ = TimeTmp$

GCSUB ShowData
GOSUB ShowWindVectorDiagram

RETURN
CutputData:

iF DATE$ < OldDated THEN



Y 1o

IF OldDate$ < " " THEN
FOR OFNo = 3 TO 4
CLOSE #0FNo
NEXT
END IF
OldDate$ = DATES
RecordMonth$ = MID$(0ldDate$, 9, 2) + MID$(QldDate$, 1, 2)
recorddate$ = RecordMonth$ + MID$(OldDate$, 4, 2)
filename$(3) = "C:\Marine\DATA\" + RecordMonth$ + "\" + recorddate$
+ " .DAT"
filename$(4) = "B:\" + recorddate$ + ".DAT"
FOR OFNe = 3 TO 4
OPEN filename$(OFNo) FOR APPEND AS #0FNo
NEXT
END IF

PRINT #3, recorddatc$; USING "& & & #H#.§ #%F . # #H  H##H4
HEE O HEHEE R BELR L H 8" DisplayTime$; GPSLat$: GPSLon$;
AveTrueWindDirect; AvgTrueWindSpeed; AirTemp;, Baro; AirHumidity; Solar;
ShipDirect: shipspeed; windshipdirect; windshipspeed

IF floppy$ = "T" THEN

PRINT #4, recorddate$; USING "& & & ###.# #8.# # #HHH 4

HEE P HHEELH O HEELE O EE# #w B 3 ¥ DisplayTime$; GPSLatd; GPSLon$;
AveTrueWindDirect; AvgTrueWindSpeed; AirTemp; Baro; AirHumidity; Solar;
ShipDirect; shipspeed; windshipdirect; windshipspe

END IF

RETURN
OutputDataHeader:
PRINT #0FNc, " Time Latitude Longitude WDir WSpd Temp Baro

Humidity Solar SDir SSpd RDir RSpd”
FRINT #0FNo, '

"

RETURN

OutputDataTraller:

PRINT #OFNe, "

PRINT #0FNo, "
PRINT #OFNo, " Temp : Temperature (" + CHR$(248) + "O)"
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PRINT #0FNo, " Salar : Solar Radiation (Joules/meter/minute)”

PRINT #0FNo, " Bara : Barometric Pressure (mb)"

PRINT #0FNo, " TDir : True Wind Direction (" + CHR$(248) + "}"

PRINT #0FNc, " TSpd : True Wind Speed (KNots)”

PRINT #QFNo, " SDir : Ship Direction (" + CHR$(248) + "»"

PRINT #0FNc, " SSpd : Ship Speed (ENots)"

PRINT #0FMo, " RDir : Wind - Ship Resultant Direction (" + CHR$({248)
+ "y

PRINT #0FNo, " RSpd : Wind - Ship Resultant Spezed (XNots)"

RETURN

QutputRawData:

[F RecordTimeTmp$ < MIDS(TIMES, 5 - {(RecordTimeChoice + 3) MOD 4), 1)
THEN
[F RecordTimeTmp$ = MIDS(TIMES, 2, 1) THEN
RecordRawData$ = LEFTS(TIMES, 2)
END IF
RecordRawData$ = RecordRawData$ + MIDB(TIMES, 4, 2)
RecordRawData$ = RecordRawData$ + " “ + GPSLat$ + " " + GPSLond
RecordRawData$ = RecordRawData$ + " " + GPSSpeed$ + " " + GPSTrack$
END IF
FOR rawidx = 1 TO 2
RecordRawData$ = RecordRawData$ + LTRIMS(STR${ rawdata({rawidx))) + "

FOR n = 0 TO TrueWindVectorSum

IF rawidx = 1 THEN

RecordRawData$ = RecordRawData$ + LTRIMS(STRE(WindSpeed(n})) +

ELSEIF rawidx = 2 THEN

RecordRawData$ = RecordRawData$ + LTRIMS(STR$(WindDirect(n)))
END IF

NEXT n
NEXT

RETURN
ShowData:

LOCATE 6, 1; PRINT USING "& & & ###.# ##.# s ##es #H6 .
- s Displaylime$; GPSLat$; GPSLon$; AveTrueWindDirect; AvgTrueWindSpeed,
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AirTemp; Baro; AirHumidity; Selar
LOCATE 10, 9: PRINT USING "###.# ##.#"; ShipDirect; shipspeed;
LOCATE 14, 9: PRINT USING "###.# ##.#": windshipdirect; windshipspeed

RETURN
‘ShowWindVectorDiagram:

MaxLength = -1

ScaleDraw = |

AngleShip = 90 - ShipDirect

AngleWind = 90 - (ShipDirect + windshipdirect)

xsnew = shipspeed * COS(AngleShip * pi / 180)

ysnew = shipspeed * SIN(AngleShip * pi / 180)

xwnew = windshipspeed * COS(AngleWind * p1 / 180)

ywnew = windshipspeed * SIN(AngleWind * pi / 180)

IF shipspeed > MaxLength THEN MaxLength = shipspeed

IF windshipspeed > MaxLength THEN MaxLength = windshipspesed

IF ABS¢(MaxLength > .1) THEN ScaleDraw = 50 / MaxLength * .8 ELSE ScaleDraw
=0

LINE (0, 0)-(xsold * ScaleDrawold, ysold * ScaleDrawold), O

LINE (O, 0)-{xwold * ScaleDrawold, ywold * ScaleDrawold), O

LINE (xwold * ScaleDrawold, ywold * ScaleDrawoid)-(xsold * ScaleDrawold,
ysold * ScaleDrawold), O

LINE (0, 0)-{xsnew * ScaleDraw, ysnew * ScaleDraw), 3

LINE (0, 0)-{xwnew * ScaleDraw, ywnew * ScaleDraw), 4

LIMNE (xwnew * ScaleDraw, ywnew * ScaleDraw)-(xsnew * ScaleDraw, ysnew *
ScaleDraw), 2

xwold = xwnew

ywold = ywnew

xsold = xsnew

ysold = ysnew

ScaleDrawold = ScaleDraw

RETURN

ErrorHandler:

RESUME NEXT
END
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