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' Program: Marine $tar system for Receiving & Recording data
'Programmer:  David Sue

ON ERROR GOTO ErrorHandler

GOSUB InilInitialization

DO
GOSUB ChecklInkey
GOSUB GetGPSData
GOSUB getgyrodata
GOSURB CheckGPSData
GOSUB GetWeatherData
GOSUB WindDirectionAndSpeed
GOSUB AirHumidity
GOSUB AirTemperature
GOSUB SolarRadiation
GOSUB BarometricPressure
TimeTmp$ = LEFT$(TIMES, 2) + MIDS(TIMES, 4, 2) + RIGHT$(TIMES, 2)
GOSUB DisplayData
GOSUB RecordData

LOOP

GOSUB ExitSystem
IniInitialization:

CLS
SCREEN 12

twd

LINE (380, 310)-(450, 310).
LINE (380, 360)-(450, 360).
LINE (380, 405)-(450, 405), 2
LOCATE 20, 42; PRINT " Ship "

LOCATE 23, 42: PRINT "R-Wind"
LOCATE 26, 42: PRINT "T-Wind"

[ RN ES

ViewXMin = 20

ViewYMin = 250

ViewLength = 200

VIEW (ViewXMin, ViewYMin)-(View XMin + ViewLength, ViewYMin + ViewLength), ,

WINDOW (-50, -50)-(50, 50)



LOCATE 2, 1: PRINT "Press Esc to stop.”
REM LOCATE 6, 1: PRINT " Time TDir TSpd Temp Solar Baro  Latitude
Longitude "
REM LOCATE7, 1: PRINT" ===
LOCATE 4, 1; PRINT " Time  TDir TSpd Temp  Baro Humidity ~ Solar
Latitude Longitude "
LOCATE S5, I PRINT "
LOCATE §, 9. PRINT " SDir  SSpd”
LOCATE 9, 9: PRINT " === ===="
LOCATE 12, 9: PRINT " RDir  RSpd”
LOCATE 13, 9: PRINT " ==== ===="
REM LOQCATE 9, 25: PRINT "Humidity"
REM  LOCATE 10, 25: PRINT "========"

Avglnterval = 1

DisplayTimeChoice = 1 ' Choice of Seconds/Dispiay
RecordTimeChoice = 2 ' Choice of Seconds/Record
"SELECT CASE RecordTimeChoice/DisplayTimeChoice
"CASE 0: Unlimited
'CASE I 10 Seconds / Record
'CASE 2 | Minutes / Record
'CASE 3 10 Minutes / Record
"CASE 4: 1 Hours /Record
"END SELECT

floppyd ="T"

pi = 3.1415926#

AvgMemory = Avglnterval * 10

RawDataCount = 6

OldDates=""

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

filename$(1) = "com1:4800,n,8.1,e50.ds0"
OPEN filename$(1) FOR INPUT AS #1
filename$(2) = "com2:4800.n,8, 1 cs.ds0"
OPEN filename$(2) FOR INPUT AS #2

RETURN
ExitSystem:
CLOSE

STOP
END



GetGPSData:

GPSData$ = ""
gpsidflag = 0
DO WHILE gpsidflag <3
LINE INPUT #1, GPSData$
GDHead$ = MID$(GPSData$, 2. 6)
IF GDHead$ = "$GPGLL" THEN
gpsidflag = 1
GPSLat$ = MID$(GPSData$. 9, 2) + CHRS$(248) + MID3(GPSData$, 11, 6) +""
+ MIDS$(GPSData$, 18, 1)
GPSLon$ = MIDS(GPSData$. 20, 3) + CHR$(248) + MID$(GPSData$, 23, 6) + "™
+ MID$(GPSData$, 30, 1)
END IF
IF GDHead$ = "$GPVTG" AND gpsidflag = | THEN
gpsidflag = 2
GPSTrack$ = MID$(GPSData$. ©. 3)
GPSSpeed$ = MID$(GPSDatas, 21, 5
END IF
IF GDHead$ = "$§GPZDA" AND gpsidflag = 2 THEN
gpsidflag =3
GPSDate$ = MID3(GPSData$, t6. 10)
GPSTime$ = MIDS(GPSData$. 9. 6)
END IF
1.OOP

)

RETURN
getgyrodata:

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

IF MID$(gyrodata$, 2, 6) = "SAGHDT" THEN gyroflag = 1
head$ = MID$(gyrodata$, 9, 3)

LOOP
RETURN

CheckGPSData:

IF OldGPSLat$ <> GPSLat$ THEN OldGPSLats = GPSLat$ ' GPSLatitude

IF OldGPSLon$ <> GPSLon$ THEN OldGPSLonS = GPSLon$ ' GPSLongitude

IF OldGPSTrack$ <> GPSTrack$ THEN OldGPSTrack$ = GPSTrack$ ' GPSGroundTrack

IF OldGPSSpeed$ <> GPSSpeed$ THEN OldGPSSpeeds = GPSSpeed§ '
GPSGroundSpeed

RETURN



GetWeatherData:

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

bpraw = rawdata(0)
wsraw = rawdata(1)
wdraw = rawdata(2)
srraw = rawdata(3)
atraw = rawdata(4)
ahRaw = rawdata(5)

RETURN
WindDirectionAndSpeed:

ShipSpeed = VAL{GPSSpeeds)

REM  ShipDirect = VAL(GPSTrack$)
shipdirect = VAL(head$)
WindShipSpeed = INT(wsraw / 20.48)
WindShipDirect = INT(wdraw / 5.69)
AntiWindShipDirect = WindShipDirect + 180

GOSUB CalculateWindVector ' Calculate Wind Vector

IF TrueWindVectorSum < AvgMemory THEN TrueWind VectorSum =
TrueWind VectorSum + 1
TrueWindVectorCounter = (TrueWind VectorCounter + 1) MOD AvgMemory
WindSpeed(TrueWind VectorCounter) = TrueWindSpeed
WindDirect(TrueWindVectorCounter) = TrueWindDirect
WindVectorX = 0; WindVectorY =0
FOR n=0TO TrueWindVectorSum
TVWRad = WindDirect(n) * {pi/ 180)
WindVectorX = WindVecterX + WindSpeed(n) * COS(TVWRad)
WindVectorY = WindVectorY + WindSpeed(n) * SIN(TVWRad)
NEXT n
WindVectorX = WindVectorX / TruezWindVectorSum: IF WindVectorX = 0 THEN
WindVectorX = .000001
WindVectorY = WindVectorY / TrueWindVectorSum
AvgTrueWindSpeed = SQR(WindVectorY * WindVectorY + WindVectorX *
WindVectorX) :
AvegTrueWindDirect = INT{(ATN(WindVectorY / WindVectorX)) * (180 / pi) +.5)
IF WindVectorX <0 THEN
AvgTrueWindDirect = AvgTrueWindDirect + 180



ELSEIF WindVectorY <0 THEN
AvgTrueWindDirect = AvgTrueWindDirect + 360

END IF

IF AvgTrueWindSpeed <> oldAvgTrueWindSpeed THEN oldAvgTrueWindSpeed =
AvegTrueWindSpeed

IF AvgTrueWindDirect <> old AvgTrueWindDirect THEN oldAvgTrueWindDirect =
AvgTrueWindDirect

RETURN
AirHumidity:

AirHumidity = INT{ahRaw / 32) + 32

RETURN
AirTemperature:

IF atraw < 164 THEN atraw = 64 '‘Range 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

RETURN

SolarRadiation:

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

'Solar = INT(srraw / 1.44) Fin WATTS SV =1422.5 WiM
IF Solar <> OldSoclar THEN CldSoiar = Solar

RETURN

BarometricPressure:

Baro = (bpraw / 8.6) + 930 'OV =930 mb and 2V = 1030 mb
IF Baro <> oldbaro THEN oldbaro = Baro

RETURN
CalculateWindVector:
AntiWindShipDirectRad = AntWindShipDirect * (pi/ 180)

TrueWindSpeedY = ShipSpeed * SIN{ AntiWindShipDirectRad)
TrueWindSpeedX = WindShipSpeed = ShipSpeed * COS(AntiWindShipDirectRad)



TrueWindSpeed = SQR(TrueWindSpeed X * TrueWindSpeedX + TrueWindSpeedY *
TrueWindSpeedY) '
IF TrueWindSpeedX = 0 THEN TrueWindSpeedX = .001
TrueWindCrossWindShipArc = ATN(TrueWindSpeedY / TrueWindSpeedX) * (180 / pi)
IF TrueWindSpeedX <0 THEN
IF TrueWindSpeedY >= 0 THEN
TrueWindCrossWindShipArc = TrueWindCrossWindShipArc + 180
ELSE
TrueWindCrossWindShipArc = TrueWindCrossWindShipArc - 180
END IF
END IF
TrueWindDirect = (shipdirect + (WindShipDirect - TrueWindCrossWindShipArc)) MOD
360

RETURN
ChecklInkey:

K$ =INKEY$

IF K$="" THEN
RETURN

ELSEIF ASC(K$) =27 THEN
GOSUB ExitSystem

END IF

RETURN
RecordData:
GOSUB QutputRawData

IF RecordTimeChoice = 0 THEN

ELSEIF RecordTimeTmp3 <> MID$(TimeTmp$, 6 - RecordTimeChoice, 1) THEN
RecordTimeTmp$ = MID${TimeTmp$, 6 - RecordTimeChoice, 1)

ELSE
RETURN

END IF

GOSUB OutputData
RETURN
DisplayData:
I¥F DisplayTimeChoice = 0 THEN
ELSEIF DisplayTimeTmp3 <> MID$(TimeTmp$, 6 - DisplayTimeChoice, 1) THEN
DisplayTimeTmp$ = MID3{TimeTmp$, 6 - DisplayTimeChoice, 1)

ELSE
RETURN



END IF
DisplayTime$ = TimeTmp3

GOSUB ShowData
GOSUB ShowWindVectorDiagram

RETURN
QutputData:

IF DATES$ <> OldDate$ THEN
IF OldDate$ <" " THEN
FOR OFNo=3TO 4
REM GOSUB OutpurDataTrailer
CLOSE #0FNo
NEXT
END IF¥
OldDate$ = DATE$
RecordMonth$ = MID$(OldDate$, 2, 2) + MID$(OldDate3, 1, 2)
recorddate$ = RecordMonth$ + MIDS(OidDateS, 4, 2)

REM filename$(2) = "C \Marine\DATAV" + RecordMenth$ + ™" + RecordDate$ +
".TXT"
REM filename$(3) = "B:\" -+ RecordDate$ + " TXT"

filename3(3) = "C:\Marine\DATA\" -+ RecordMonth$ + "\" + recorddate$ + " DAT"
filename${4) = "B:\" + recorddate$ - ".DAT"
FOR OFNo =3 TO 4
OPEN filename$(OFNo) FOR APPEND AS #0FNo
REM GOSUB QutputDataHeader
NEXT
END JF

PRINT #3, recorddated; USING "& &84 #8# ¢ #HEHA iR HE B
& & HELH L #EH# #EE" DisplayTimes. AvgTrueWindDirect, AvgTrueWindSpeed;
AirTemp; Baro; AirHumidity; Solar; GPSLa:$; GPSLon§, shipdirect; ShipSpeed,
WindShipDirect, WindShipSpeed

IF floppy$ ="T" THEN

PRINT #4, recorddated; USING "& #### #4488  ##H Hi

HfE R & & HHHH HEH HEEE #8200 DisplayTime$; AvgTrueWindDirect;
AvgTrueWindSpeed; AirTemp; Baro; AirHumidity: Solar, GPSLat$; GPSLon3; shipdirect;
ShipSpeed; WindShipDirect; WindShipSpeed

END IF

RETURN
QutputDataHeader:
PRINT #0OFNo, " Time  WDir W8pd Temp  Bare  Humudity Solar  Latitude

Longitude SDir SSpd  RDir RSpd"
PRINT #0FNop, "====== ==== === -




RETURN

QutputDataTrailer:

PRINT #0FNo, "====== R o o

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

PRINT #0FNo, " Baro : Barometric Pressure (mb)"
PRINT #OFNo, " TDir : True Wind Direction {" + CHR$(248) + ")"
PRINT #OFNo, " TSpd : True Wind Speed (KNots)"
PRINT #QFNo, " SDir : Ship Direction (" = CHR3(248) + )"
PRINT #0OFNo, " S8Spd : Ship Speed (KNots)"
PRINT #0FNo, " RDir : Wind - Ship Resultant Direction (" + CHR$(248) + ")"
PRINT #0QFNo, " RSpd - Wind - Ship Resultant Speed (KNots)"
RETURN
OutputRawData:

REM filename$(5) = "C:\Marine\DAT A\Todav, RAW"
REM  OPEN filename$(5) FOR QUTPUT AS #5
REM  RecordRawDatad =""
IF RecordTimeTmp$ <> MIDS(TIMES, 5 - ((RecordTimeChoice + 3) MOD 4), 1) THEN
IF RecordTimeTmp$ = MIDS(TIMES, 2, 1) THEN
RecordRawData$ = LEFTS(TIMES, 2)
END IF
RecordRawData$ = RecordRawDaia$ + MID$(TIMES, 4, 2)
RecordRawData$ = RecordRawDaia$ + " " + GPSLat$ +" " + GPSLon$
RecordRawData$ = RecordRawData$ +" " + (GPSSpeedd +" " + GPSTrack$
END IF
REM  PRINT #5, RecordRawDara$
FOR rawidx=1TO 2
RecordRawData$ = RecordRawData$ + LTRIMS(STR$(rawdata(rawidx))y + " "
FOR n=0 TO TrueWindVectorSum
IF rawidx == | THEN
RecordRawData$ = RecordRuwData$ + LTRIM3(STRE(WindSpeed(m))) + " "
ELSEIF rawidx =2 THEN
RecordRawData$ = RecordRawData$ + LTRIMS(STRS(WindDirect(n})) + " "
END IF
NEXT n
REM PRINT #5, RecordRawData$
NEXT
REM  CLOSE#3

RETURN



ShowData:

LOCATE 6, 1: PRINT USING "& ##5 4 #7534  #  #HHH4 HH#H S
& &"; DisplayTime$; AvgTrueWindDirect: AveTrueWindSpeed; AirTemp; Baro, AirHumidity,
Solar; GPSLat3;, GPSLon$
REM LOCATE §, 1: PRINT USING "&  ##&F #8#  #f IR W & &,
DisplayTime$; AvgTrueWindDirect; AveTrueWindSpeed; AirTemp; Solar; Baro; GPSLat$;
GPSLon$
LOCATE 10, ¢: PRINT USING "#&%+  #£7" shipdirect; ShipSpeed; .
LOCATE 14, 9: PRINT USING "##4 1 ##.4" WindShipDirect; WindShipSpeed
REM LOCATE |1, 25: PRINT USING " ##2 2# £### ##" AirHumidity; ahRaw
REM LOCATE 11, 25: PRINT USING " #

RETURN
ShowWind VectorDiagram:

MaxLength = -1

ScateDraw = 1

AngleShip = 90 - shipdirect

AngleWind = 90 - (shipdirect + WindShipDirect}

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

ysnew = ShipSpeed * SIN(AngieShip * pi / 180)

xwnew = WindShipSpeed * COS(AnzleWind * pi / 180)

ywnew = WindShipSpeed * SIN{Angle\Vind * pi / 130)

IF ShipSpeed > MaxLength THEN MaxLength = ShipSpeed

IF WindShipSpeed > MaxLength THEN MaxLength = WindShipSpeed

IF ABS(MaxLength > .1) THEN ScaleDraw = 30 / MaxLength * .8 ELSE ScaleDraw =0

LINE (0, 0)-(xsald * ScaleDrawold, vsold * ScaleDrawold), 0

LINE (0, 0)-(xwold * ScaleDrawold. y:vold * ScaleDrawald), 0

LINE (xwold * ScaleDrawold, vwold * ScaleDrawold)-(xsold * ScaleDrawold, ysold *
ScaleDrawold), 0

LINE (0, 0)-(xsnew * ScaleDraw, ysuew * ScaleDraw), 3

LINE (0, 0)-(xwnew * ScaleDraw. ywrow # ScateDraw), 4

LINE (xwnew * ScaleDraw. ywnew “ UcaleDraw)-(xsnew * ScaleDraw, ysnew *
ScaleDraw), 2

swold = xwnew

ywold = ywnew

xseld = xsnew

ysold = ysnew
ScaleDrawold = ScaleDraw

RETURN
ErrorHandler:

RESUME NEXT



