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Implementation of Ultrasonic Anemometer & Anemoscope
Data-Logger System

Woo-Jin Lee’, Jae-Hong Yim, Young-Gwan Kang*
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ABSTRACT

Until now ship communication micro serial network communication method is designed for the communication
between the controller and the RS-422 communication on the international standard ISO 1993, but gradually
progresses NMEA 2000 standardized fast Ethernet-based communications environments expected to be replaced. In
addition, the ship’s main instrumentation equipment versatility with ease gradually to control devices by
monitoring and controlling are. Wind anemometer, ship mast end, where the highest wind farms typically install
a separate console boxes, data loggers, indicators was required in order to manage them, to maintain them, to go
through the procedures and cumbersome data update firmware were Therefore, in this paper, using the PC
network, ultrasonic wind speed data processing system for implementing functional was expressed as a function
of the technology elements, NMEA 2000 standard certified in separate operating console without the features of
the data loggers, indicators, implementation by ultrasonic wind data processing system was implemented to

minimize the maintenance cost of the operating system.
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¥ 1. RS-232, RS-422 £l H|aL
Table 1. Comparison of RS Signal

0x20~0x7E 7}#] T 0xOD(CR), 0xOA(LF) 2712]
ASCII FEZ ALg3lc) BE FARS «grpl «17 2
AAfE]e] CR/LFE £, 34 Zol= 14Byte
Zo]= 82Byte o]t} whA| %ol Checksum®| $1=tl,
o] kel *Z x}g3lo] A=Z FRIITL 4,800 bps,
8bit, no parity, 1 stop bitE AFEsl ok 23 29}
Zro], NMEA 0183 Eol whe} 53 5 357
o] 44l dloJg] d=F B3 Talker AJHEALE WI
& Weather InstrumentE YFERH, (b) o2} 7Ee] 10
< 3 002 T M2 350 w9l E vERic)

MWV Wind Speed and Angle
$-MWV x.x,a,x.x,a, a*hh

1 23 45 6
1) Wind Angle, 0 to 360 degrees
2) Reference, R = Relative, T = True
3) Wind Speed
4) Wind Speed Units, K/M/N
5) Status, A = Data Valid
6) Checksum
(a) NMEA 0183 5ol thgh Az} Ao
(a) Definition for NMEA 0183 standard
"$WIMWV,10,R,0.0,M,A*65;
"$WIMWV,20,T,20.0,M,A*55";
"$WIMWYV,30,R,30.0,M,A*66";
() A 259 FF T Al delE
(b) Real received data of anemometer

Specification RS-232C RS-422

R A=, Single-Ended Differential

4 A % 15 m 2F 1.2 km

R 20 Kb/s 10 Mby/s
A WA Full Duplex Full Duplex
=9 At +25V -0.25V to +6V
19 =gt £15V STV to +7V
Driver : Receiver | 1 : 1 1:32
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Fig 2. Comparison of NMEA 0183 format and Received
ultrasonic anemometer real signal data
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Fig. 3. Implementation of Design System Diagram
® 2. 3444
Table 2. Communication Setup
[COMMSET] [INITSETVALUE]
DirectionMin= 0.0
ComPort=1 DirectionMax=359.0
BaudRate=4800 WindSpeedMin= 10.0
DataSize=8 WindSpeedMax=100.0
StopBit=0 WindHigh= 3.0
ParityBit=0 WindMiddle= 2.0
WindLow= 1.0

Receiver 2} F-2r o|F tEA 9l Zo] RS-422 2
RS-4857} )tk

A E 218l FA =7l wlo|z2AEZR]E 719
FAE SE AR ARl vES = B4 urleR
19931 1SO°lA A 3 431 RS-422FA41E o]
43, 259 F5F TEAE WY AL E RS-422
Alg]d FAlS AMgglt) wjefA] ©]E PC network 7]
vko g Alejslr]  ¢9l@liAE RS422 to RS232C
Converter = ©|-88F ¥, ©]5 &= RS232C to TCP/IP
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private void SerialReceivedData(object sender,
System.1O.Ports.SerialDataReceivedEventArgse)
{
if (e.EventType == SerialData.Chars
{
int bnread = m_Port.BytesToRead;
char[ ] a_char = new char[bnread];
int nread = 0;
nread = m_Port.Read(a_char,0, bnread);
string strRecvBuff = new string(a_char, 0, nread);
m_strRecvBuff += strRecvBuff;
while (IsPacketOnBuffer()) ;
}
t

() Al dlole] 4l g
(a) Function of Received signal data

dVal = Double.Parse(strVal);
if (iDataCnt == 2) // Pick out the direction
{
m_strWindDegree =
string.Format(”{0:F2}”, dVal); }
if (iDataCnt == 4) // Pick out the speed
{ m_strWindSpeed =
string.Format(” {0:F2}", dVal); }

(b) FF F%5 dveold = I
(b) Function of Wind Data
TR 4. % B4 5F I Y
Fig. 4. Function of Wind Speed & Direction
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Fig. 5. Implementation of PC receiver program
3.1.3 €& 7I8t AAZt Hjolg 2A4 78 =233
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private void UpdateDB(DateTime date)

{

string strdate = string.Format(”{0:D4}{1:D2}
{2:D2}{3:D2}{4:D2}{5:D2}",date.Year, date.Month,
date.Day, date.Hour, date.Minute, date.Second);

SqlConnection connection = new SqlConnection
(@"server=A1HF4database=dbo | Esuid=2}ot];pwd=
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//CONNECTION STRING (DB INFORMATION)
//DB INSERT QUERY STRING
string updateSql = ” insert into dbo.logger values
+'(C" + m_strWindDegree + " + o+
m_strWindSpeed + " + o+
strdate + "°)";
connection.Open(); //DB OPEN
SqlCommand cmd = new Sql Command
(updateSql, connection); //QUERY OPERATION
cmd.ExecuteNonQuery();
cmd.Connection.Close();  //DB CLOSE

"

6. 257 ¥ ¥ delez4 DB 7¥
Fig. 6. Implementation of Data-Logger Database

253} F3F 57 dlole] 24 AAE Hs el
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1) @lelobs Tl

var canvas = document.getElementByld
("myCanvas”);

dig = document.getElementById("digital”);

context = canvas.getContext(“2d");

centerX = 300/2;

centerY = 300/2;

setInterval(showWind, 1000);

}

a7 7. A% A28 dole] 2719] ool A7
Fig. 7. Design of data logger lay-out
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<IDOCTYPE html>
<html lang="ko">
<head>
<meta charset="UTF-8">
<title>Wind</title>
<style type="text/css">
div{
font-size: 30px;
border: 1px solid blue; padding :10px;
}

<[style>

/| Set up the basic lay-out
<script type="text/javascript”>

var context; [/ Object for drawing the canvas
var dig; // Making wind direction object
var backlmg = new Image();

var arrowlmg = new Image(); // Image load

backlmg.src = “images/back.png”;
arrowlmg.src = “images/arrow.png”;

/| Degree of Wind direction

var rangle=0.0;

var centerX, centerY; // Center Coordinates

window.onload=function(){
//Load the Reference value of canvas object

function drawCanvas(){
context.drawlmage(backIlmg,centerX-150,
centerY-150, 300, 300);
context.save();
context.translate(centerX, centerY);
context.rotate(rangle);
context.drawlmage(arrowImg,-10, -130, 20,
130);
context.restore();

}

Function 2 Fuction for renewal of the Data
function showWind(){

changeCode()
/| Function for Reading the Renewal Data
var angle = document.getElementByld

("direction”).value;
rangle = angle * (Math.PI/180);
/| Calculate from Degree to Radian
drawCanvas();
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for (i = 0; i< arrValuelength; i++)
{
arrltemValue =
arrValue[i].split("||"); /| Set Display

document.getElementBylId("“direction”).value =
arrltemValue[0];

document.getElementByld(“speed”).value =
arrltemValue[1]; // Set Wind direction
og(arrltemValue[2]); // Set Time
}
}
} else // Display Error
alert("status is “ + XMLHTTP.status);

}

J% 9. 253 FF 5 A= Ay 74
Fig. 9. mplementatlon of Wind Speed & Speed Process part
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Fig. 10. Implementation of anemometer Indicator layout
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