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Summary

I. Title
Development of Water Quality Monitoring System Using Autonomous Unmanned

Water Sampling Technology

II. Objectives and necessities of this study

Domestic Agricultural Reservoirs cover about 60% of total agricultural water to
supply clean water to agricultural area. 17,621 agricultural reservoirs are critical
infrastructure not only provide agricultural water at normal time but prevent the flood
damage.

Current status of water measurement in South Korea is fixed by framework act on
environmental policy and on water quality and water ecosystem. An operational project
for water quality monitoring network has implemented to plan for water prevent policy
by gathering basic information and figuring out changes in water quality

Ministry for Food, Agriculture, Forestry and Fisheries has carried out project of
domestic agricultural water quality monitoring network in 800 agricultural reservoirs to
examine agricultural water quality monitoring network and 826 agricultural small
reservoirs. Gwangju/Jeonnam has a lot of agricultural reservoirs (174) and Gangwon has
the least reservoirs (53).

Current water quality monitoring method in agricultural reservoirs is used for costly
and dangerous way. Development of Water Quality Monitoring System Using
Autonomous Unmanned Water Sampling Technology is essential to solve these problems,
we can have cost and manpower saving by development of this technology as well as
improve agricultural water quality system having convergence IT(Information technology)

with agricultural water management technology.

[. Substance and scope of this study
O Development of boat with autonomous unmanned water sampling
and control technology
O Development of equipment with autonomous unmanned water quality
monitoring system and water sampling

O Field Testing and Policy suggestions on the Practical Use

,iV,



IV. Results of this study and suggestions for their utilization

O Power  supply, communication system, AUV link up  water
monitoring/sampling was developed.

O Water quality monitoring and transferring system using boat with multi
sensors was developed.

O Practical use method by field testing and technology guideline for Water

Quality Monitoring System Using Autonomous Unmanned was suggested

V. Outcomes of the study and suggestions for their utilization

O Autonomous unmanned water quality monitoring and water sampling
technology was developed originally, and the two patent applications were
made through the study results, the system was submitted for domestic and
foreign exhibitions four times and one time, respectively, and was presented
on the actual spots three times.

O To practically popularize the autonomous unmanned water quality
monitoring and water sampling technology developed in this study, the
study results were reflected on the related policies, the pilot project has
been carried out, and the system was supplied for Korean Rural Community

Corporation to utilize it for agricultural water monitoring.
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He Al o] &= =

Relative Risk to
Extent of Stressor e, ~ Biological Condition
Lakeshore Habitat 35.9% 17,807 3.0
Physical Habitat Complexity HH 32.4% 16.033
Shallow Water Habitat 20.1% 9,980
Total Nitrogen 19.1% 9,467
Total Phosphorus 4 B+ 18.2% 9,006 ——t—23
Lakeshore Disturbance 16.9% 8,364
Turbidity 6.0% 3,100
Dissolved Oxygen [ 1.3% 832
o 20 40 60 8 100 & § B B & B
Percentage of Lakes Rated Relative Risk
Poor for Each Stressor

<Y 2-4> vl=r a9 4 2 AE AE (US EPA, NLA 2007 Factsheet)

01140 27 2415 §8 24} A7 B 24 ARE PEAAT, 201240 o F
Azkel 23 ZAFE AAE AHelth 24 AL 48] FE FEo| 9047 B& B
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o AU B PEE <9 2559 2k Fa A RoR: 52, 8
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/ | | \‘\_.)} | R ™ H

B r Numoer
LC“‘“'-: Lake Size firpfined
"“:L,— 20,471
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2,001
(49,546) Bt
208
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Natural 3,085
(29,308) 2,837
879
B4
52.0% 10,517
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I 10-25 acres
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(20,238) B 750-1,250 acres C

B 1, 250-12,500 acres
N - 12,500 acres 15

0 20 40 60 80 100

Percentage of Lakes
(b) T4 BE

<y 2-5> ms A APt =4 X (US EPA, 2009)
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<FE 24> 9rEE vis S5 A B 2AF i A5 A JHA (USEPA, 2006)

A G2 A7 ZAF U AR S ua Ao F g
10-25 o o] #
10 b 104 68559
25-50 o o] A
(10-20 ha) 185 24,902
50-125 ol o] #A
(20-50 ha) 181 16,488
125-250 of] o] A
(50-100 ha) 172 6,134
>250 ol o] A
(>100 ha) 264 7,356
3 A 909 123,439
HAEstadxol v G = Ao 54 Hr7F Z23 ol9lo] A= FA 27
7} Z 2 13 (National Wetland Condition Assessment, NWCA)= $H7] 43}
ATt ol st H=EFFAH S HES AWAHRE BE AR, A EHGAE
A FEYsto] 7 F24 WS "o RE sto] HxE ZALE AAlsta Q. o] =

2ol s reEfekAl Avfekd e 2 Zragor ZRIvolA
agtell AR A= Ao LIT978 Sl theh ARZE o] FojxaL glom, 1
= 20139 ol HuME EdEo] dute] guiE oA et

A B7F ZRAHE A FA did SAA 2AR wvkeEe 49 A
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Bshd Adge AFsn, FPTG ANEN] RUHY ¥ 24 93 fFa
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AL By EE GEY AGAS me EARAG ANNZS BeE o] &
A 9ee o & olvh B EEa@e 2007dd A7k AgtEe] 201086 &

/ﬂl

A AR AAGT 01100 AFEAE AAan 201290 FEAR ARE B
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2011 NWCA Site Locations

<a¥ 2-6> "= FAA FA 2AF AW A9 (US EPA, NWCA Factsheet)

NWCA Z=2 e A e, 20119 4958 dF2A7 A AE 0 557 9
GZAAZE v A S Fa8 20119 9€97bA oF 117970 A el dig 2ALE A
Alstdth. A E S i, A, EY 27, 7E, 54 4F5AY sl dE #2+
ZREZ gk FES Abde] WEE gto] A S =4 @A
33,000 Al el ek AP FAo] o]FojA L o FAS AR A AYS
T3 T Aoz LA YrHUS EPA, NWCA Factsheet). <% 2-6>9] X4
BEyxs ¥tdor FAR 9 Ay For REFao] vy v <2y 2-7>3
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T

WSA Ecological Regions”
B8] Morthern Appalachians  [] Southern Plains
[] Southern Appalachians [ Northern Plains
[ Goastal Plains [ xeric
[ Temperate Plains I Western Mountains
[ Upper Midwest

“based on Omemik Level il ecoregions
= =

[_1 PANW - Pacific Northwest MRB 7
[ CALI - California MRB 8

[ ] COGB - Rio Grande, Colorado,
and Great Basin MR.B 6

] MORI - Missouri MRB 4

[ GLMR - Great Lakes, Ohio, Upper Mississippi, [ LMTG - Lower Missi: a,ﬂ.rhnsns White-Red,
and Souris-Red-Rainy MRB 3 and Texa's-Guff MRB

[1 NEMA - New England and Mid-Atlantic MRB 1 [ SAGT - South Atlantic-Gulf aud Tennessee MRB 2

(b) +AHF 71+

<a® 2-7> V= 8P FA A L=

iz
ke



2.2.2 " A A ZAF (USGS, http://water.usgs.gov)
= 2@ ZAFE(USGS)S Fr = B. dlol= diE#uel 18799 3¢¥ A 453
=3 wpxa AAdel #Hu B3 @ AIZE doll gl o] AW H oy F/H
ARIZH] A Zell #e [etel AretHA] AHEAT Ad ZASS A A9 3

Fr FAARNA FFSAL glom, S}/ |, Ask el W@
9w gush £4 9 bR AT, Bolgol #@ AT 24, mdy 5 £A4d @
4 RE Q¥E 29 Atk oF ARFTANE AuF R, £, oA
Felel, Fany Sol #@ AusE ATHn Jow, HA/Er/AFAN g
SUEYS FHsa Y PR st

BolgAgst ZRade 7, o, Ads 5o FAS FHOE U WA

9= ARE AT/ A 190199 A& QA= Ao o2 }. Fa =

Ast dadel 2AES B 4 @Rl D 2AZ AN 6 Uk AAE
234 ZAL 717H2001-2012) 2 4270 ZAPRSlel WeF F7h D A9 FAE 5

kol A< E 2-8 FE>,
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Assessmenl schadule

[l scheduled o bagin in Rl pear 2001

- [l 5cheduled o begin in fscal pear 2004

[ zcheduled o begin in fscal year 2007
[CDiscartinwed

BB High Plains Ragional Ground Waber Study, 10802004
=== Tiwo iudy unils comibined

<9 2-8> USGS =7Hrd 2AMdE9 @3 % (USGS Fact Sheet, 071-01)
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Map of real-time streamflow compared to historical
streamflow for the day of the year (United States)

State E_[ OF | Water-Resources Regions Ef

Hednesday, June 20, 2012 00:30ET

Choose a data retrieval option and select a location on the map
) List of all stations in state, @ State map, or ' Nearest stations
Explanation - Percentile classes
® [ @ [ o [ ® [ [® [ o
| <10 | 10-24 | 2575 | 7690 | >90

|

|

LOW i below Belom Above Muchaboya 190 ‘
nommal | normal | normal normal

Normal

S

<19 2-9> USGS WaterWatch — 2 A1 7F 3t #9
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Map of below normal 7-day average streamflow compared
to historical streamflow for the day of year (United States)

State E

Honday, June 18, 2012

ZUSGS v

Choose a data retrieval option and select a state on the map
) State DroughtWatch, @ State map

Explanation - Percentile classes

LDW {:5 . E-g |- 1 0-24 | nsufficlent data

- IN— 4 . s ym— e — e — k | far ahydralegic
Extreme hydrologic | Severe hydrologic  |Moderate hydrologic| Below region
| drﬂ-!).irﬁﬁl ’ I fmaﬂg' i druuﬁarﬁ.t b 1 normal 1

<19 2-10> USGS WaterWatch - 7¢ Ht 3tz F%
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Map of flood and high flow condition (United States)

State || or | Water-Resources Regions =]

Hednesday, June 20, 2012 00:30ET

Choose a data retrieval option and select a location on the map
) List of all stations in state, @ State map, or ' Nearest stations

Explanation - Percentile classes

k =i River above

95-38 _ R fiood stage
Streamgage with — Streamgage without
flocd stage = fiood stage

e
b

<19 2-11> USGS WaterWatch - 34 9 13
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Archive of streamflow maps (United States)

Choose one of the following options to view a map.

Time Period : Year: Month: Day:

Tuesday, June 19, 2012 19:30ET

~_Explanation - Percentile classes
e | o | | ® e e
<10 10-24 | 25-75 7690 | =90 _
Much below  Below | i\lnn.'r.-al. | Abowe  Much above High

Low

THMINE narmal naommad normal

e

<19 2-12> USGS WaterWatch - A A= stz 5 &

132l WaterQuality Watch Programe %
3k AAzte 7 RUE s, 8o R
2-13>2 2gjloe =z AF st A

k=3
=
7 FeAR Auzel doju Aux $AFEE HNHEE, pH,
A s
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Real-Time Water Temperature, in °C

June 19, 2012 23:31ET

Explamation

L A G N . N, O

= 146 | 599 10-19.9 20-299 30-35 | >35 |NoData

<a¥ 2-13> USGS A A7+ 2 A B A 8] 2 (http://waterwatch.usgs.gov/wqwatch/)
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<3 3-2> FEAESAAA A
) Diameter : 4.5cm
Main Quanta G
) Length : 38.1cm
Body Transmitter }
Weight : 1.9kg
Range : -5C ~ 50T
Temperature Accuracy : +0.15C
Resolution : 0.01C
Range : 0 ~ 50mg/L
) Accuracy : +0.2mg/L < 20mg/L
Dissolved Oxygen
+0.6mg/L > 20mg/L
Resolution : 0.01mg/L
o Range : 0 ~ 100mS/cm
Sensors Specific ]
Accuracy : *1% of reading / +0.01 PSS
Conductance ) o
Resolution : 4digits
Range : 0 7 14units
pH Accuracy : f2units
Resolution : 0.01units
Range : 0 to 25m
Depth 0-25 Accuracy : £0.1m
Resolution : 0.1m
Cable Under Water 30 meter cable
1.413mS/cm, Conducti. Cal, Sol .. 946ml
Accessor | RS-232 QlE{# o]~ | 7.0 pH, Cal, Sol .. 1.000ml
ies W E= 10.0 OpH Cal, Sol .. 1.000ml
DO Maintenance Kit
2) FANEZH AN 57
FAZAAA BA9Ae FAANE wsa] AR dpsolath AFnES
ANEE Abgste] FAE HAa3) st9al Aol tiold A& b FAS WA
stk ARe AR ofdl® Aee PR AA Ho & Ju% wAPw
2 AGFGL AT 9o wEAA B 55S AD smEy I3
THAS ST A=F AA HAY 2Z2FE9 UFA= A9 48 A
olEN AFE TAE EHsta WrAE A4FTE A
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il A DC 12V, 2.4A
7 & 7 900:1

T xA
3 A 7.4rpm
= 7] 38%38%75H
il o DC 12V, 3.4A
7 & 7 500:1

12+ A1
3 A 5 12rpm
a7 ¢ 42128
il o DC 12V, 3.4A
7 & 7 100:1

22 A1 ¥
3 A 5 60rpm
= 7] ¢42+118
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NBEAHAE 522 3 /9 FAoBEz B4 A2ttt ofgl 183 o] FAoj&e
Tdol= A8 AFHBSE NYLONAZ S o271 gl O F9= S48 AolEo
wxete] 9EFS vE F SYw yBow o] 55 AolES AlFErt

— SMEIA0IE

N8 F§E (Urethane)
ID: ¢4, OD: ¢6

AOIE U= (Urethane
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<2¥ 3-28> AE A7) WHE A -9

2) HZN
AsArr1e) Hze 29 DCEHE o83 des Hxe 229 DC volop=d

HEIZE AbEshlth

“

KA DC 12V, 24A
A8 =F
o 3 500mL/mi
5 (FA1m 7%) mL/min
a7 180%100%120
KA DC 12V, 22A
thoo}az 7l A8 =F
1200mL/min
b (%A3m 715)
a7 1089560
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CENTECH va.5

Time Temp pH SpCond Depth Batt DO Do
MHSS deqg C units us/cm me ter volts mg /L % sat
a@22 2y 12 1.69 185 B.21 12.18 2.18 26 .08
8823 24 .56 1.69 185 B.21 12.18 2.18 22.38
a824 24 .56 1.69 185 B.21 12.18 2.15 22.38
ae2% 24 .56 1.69 185 B.51 12 .68 1.85 19.58
ae26 24 .56 1.80 111 B.51 12 .68 1.82 19.58
aez27 24 .56 1.80 111 B.98 12 .68 1.62 19.58
g828 24 56 1.80 111 B.98 12 .68 1.62 14.18
ae29 24 Iy 1.80 185 B.98 12 .68 1.17 14.18
g838 24 Iy 1.80 185 1.17 12 .68 1.17 18.48
8831 24 _38 a.91 185 1.17 12 .68 1.87 18.48
8832 24 _38 a.91 185 1.48 12 .68 B.87 18.48
8833 24 _38 a.91 185 1.48 12 .68 B.87 7.38
8834 2h_30 a.a8e 185 1.48 12 .68 a.68 7.38
8835 2h_30 a.a8e 185 1.83 12.18 a.68 7.18
8836 23.97 a.a8e 187 1.83 12.18 a.68 7.18
8837 23.97 a.a8e 187 1.83 12.18 a.68 7.18
0838 23.83 a.a8e 187 1.83 12.18 a.68 7.18
8839 23.83 a.a8e 187 1.83 12.18 a.68 7.18
g848 23.83 a.a8e 187 1.83 12.18 a.68 7.18
a8y 23.76 a.a8e 187 1.83 12.18 a.68 7.18
a8Lh2 23.76 a.a8e 187 1.83 12.18 a.68 7.18
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A. Sample site location

» Sample site
locations Sites located in each
homogeneous sector
Small lakes Large lakes

Industrial or

Output
municipal discharge

Input

Input - output budgets
Point source impact

B. Sampling strategies

Integrated
water sample

Epilimnion

F disc
Sediment

trap
PMnMnn{I:z- A

Hypolimnion

Sediment

<Y 6-1> AFA AEH AP A4 48 (UNESCO/WHO/UNEP, 1996)

. w5 3747 (USEPA, 1998)
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Clumped

Random

Uniform

18] o (USGS, Lake monitoring field manual)
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o

AlZEA QL Wstell w8l ael 7t ZhssitheE Aolth

o]z A Aol iEd Erh AAg AW a9 USGS (2006) National
Field Manual for the Collection of Water—-Quality Datas FZ3}e] oS3 79|
AelstAdtt. USGSeA Abgete= AZT AR A 7 de] ol &¥= Avle

= A

A 5<% Zdo)% 3 A =7 (Isokinetic depth-integrating samplers)®} Hl 5% A=

(Nonisokinetic samplers)® T ¥t} (USGS, 2006).
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A. US DH-81 m B. US DH-95 sampler

E. U5 D-99 sampler

<19 6-5> Isokinetic depth-integrating samplers (USGS, 2006)
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rop

Sampler
body
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A. Hand-held open-mouth bottle sampler B. US WBH-96 weighted-bottle sampler

Air

Inlet — exhaust
port tube
Sample cover Sample
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\ }
: Y

I 7 Inlet —||
¥ 7 ]
/ fze=h |

overflow
; ™ Vial
1 BOD
1+ bottles [ l ]
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C. BOD sampler D. VOC sampler

Mot to scale

<719 6-6> Nonisokinetic open-mouth samplers (USGS, 2006)
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Bottom-
emptying
device
=1 Toio Hall (fits under
5 cnckc bottom
~1 valve check valve)
-1 Sample
. chamber
= j@
L % Bottom ball
—/ check valve
7 Sy A %*51?\1/
| Mot to scale

A. Kemmerer sampler  B. Van Dorn sampler  C. Double check-valve bailer
and bottom-emptying device

<219 6-7> Nonisokinetic thief samplers (USGS, 2006)
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A4S W AFAR AR Be)
#include "stdafx.h”
#include "Setting8Dlg.h”
#include "afxdialogex.h”
#include "Geophys.h”
#define  WAYPOINT_LIST_COLUMN_COUNT 5
// CSetting8Dlg W3} AF=F4 vt}
IMPLEMENT_DYNAMIC(CSetting8Dlg, CDialogEx)
CSetting8Dlg::CSetting8Dlg(CWnd* pParent /*=NULL%*/)

: CSettingDlg(CSetting8Dlg::IDD, pParent)

m_tWGParam.m_bSetCurShipPos = FALSE;
m_tWGParam.m_nCheckDepth =3
m_tWGParam.m_bDoOnePass = FALSE;

m_bWPGenOk = FALSE;

CSetting8Dlg::~CSetting8Dlg ()
{
}

void CSetting8Dlg::DoDataExchange(CDataExchange* pDX)

{
CSettingDlg::DoDataExchange(pDX);
DDX_Control(pDX, IDC_LIST_WAYPOINT, m_ctrlListWaypoint);

)

BEGIN_MESSAGE_MAP(CSetting8Dlg, CSettingDlg)
ON_WM_SHOWWINDOW ()
ON_BN_CLICKED(IDC_BUTTON_SETTING, &CSetting8Dlg::OnBnClickedButtonSetting)
ON_BN_CLICKED(IDC_BUTTON_ADD, &CSetting8DIg::OnBnClickedButtonAdd)
ON_BN_CLICKED(IDC_BUTTON_UP, &CSetting8DIg::OnBnClickedButtonUp)
ON_BN_CLICKED(IDC_BUTTON_DOWN, &CSetting&Dlg::OnBnClickedButtonDown)
ON_BN_CLICKED(IDC_BUTTON_MODIFY, &CSetting8DIg::OnBnClickedButtonModify)
ON_BN_CLICKED(IDC_BUTTON_DELETE, &CSetting8Dlg::OnBnClickedButtonDelete)
ON_NOTIFY(NM_CLICK, IDC_LIST_WAYPOINT,

&CSetting8Dlg::OnNMClickListWaypoint)
ON_BN_CLICKED(IDC_BUTTON_OPEN, &CSetting8Dlg::OnBnClickedButtonOpen)
ON_BN_CLICKED(IDC_BUTTON_SAVE, &CSetting8Dlg::OnBnClickedButtonSave)
ON_BN_CLICKED(IDC_BUTTON_FIND_CENTER,

&CSetting8Dlg::OnBnClickedButtonFindCenter)

END_MESSAGE_MAP()

// CSetting8Dlg WA A A 2] 7] 44T},
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BOOL CSetting8DIg::Create( CWnd* pParentWnd)
{
// TODO: 971l E43ld =8 F7 2/xE 712 Fgx

return CSettingDlg::Create(IDD_SETTING8_DIALOG, pParentWnd);

i
%
I9
o

<

i

}
BOOL CSetting8Dlg::IsUserInputOk()
{
if( m_ctrlListWaypoint.GetltemCount() < 1 ) return FALSE;
return TRUE;
}
void CSetting8Dlg::OnShowWindow (BOOL bShow, UINT nStatus)
{
CSettingDlg::OnShowWindow (bShow, nStatus);
/AR ARE B9 Y 2EE AH.
}
void CSetting8Dlg::OnBnClickedButtonSetting()
i
if( m_pMsgWnd )
m_pMsgWnd->PostMessageA ( WM_REQUEST_CURSOR_POS,
(LPARAM)REQ_POS_SETTING_8 );
}
void CSetting8Dlg::SetCursorPos( double dLat, double dLon )
{
m_tWGParam.m_dStartLat = dLat;
m_tWGParam.m_dStartLon = dLon;

//CGeoPoint gpStart;
//gpStart.SetGeo( dLat, dLon );

CString strLat , strLon;
strLat.Format(”%3.5f", dLat );
strLon.Format("%3.5f", dLon );

GetDlgltem( IDC_EDIT_WAYPOINT_LAT )->SetWindowTextA( strlLat );
GetDlgltem( IDC_EDIT_WAYPOINT_LON )->SetWindowTextA( strLon );
}
BOOL CSetting8Dlg::OnlnitDialog()
{
CSettingDlg::OnlnitDialog();
// TODO: 7)o F7} 2718 &449& F7HY
m_ctrlListWaypoint.InsertColumn( 0 , "&4" , LVCFMT_CENTER , 50 );
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}

m_ctrlListWaypoint.InsertColumn( 1 , "$J%=” , LVCFMT_RIGHT , 90 );
=", LVCFMT_RIGHT , 90 );
4" , LVCFMT_CENTER , 50 );
m_ctrlListWaypoint.InsertColumn( 4 , "AA” | LVCFMT_CENTER , 50 );
m_ctrlListWaypoint.SetExtendedStyle( m_ctrlListWaypoint.GetExtendedStyle() |
LVS_EX_FULLROWSELECT );
return TRUE; // return TRUE unless you set the focus to a control

// o9 OCX 44 #o]X &= FALSEE wraksfof gy

m_ctrlListWaypoint.InsertColumn( 2 , "4 %
"2

m_ctrlListWaypoint.InsertColumn( 3 ,

void CSetting8Dlg::OnBnClickedButtonAdd()

{

CString a;
GetDlgltem(IDC_EDIT_WAYPOINT_LAT)->GetWindowTextA( a );
CString strLatitude, strLongitude, strChe , strSensing;
strLatitude. Format("%s", a);
GetDlgltem(IDC_EDIT_WAYPOINT_LON)->GetWindowText(a);
strLongitude.Format("%s", a);
CButton * pButt = (CButton *)GetDlgltem( IDC_CHECK_SAMPLING );
if( pButt->GetCheck() ) strChe = "O”;
else strChe = "X";
CButton * pButt2 = (CButton *)GetDlgltem( IDC_CHECK_SENSING );
if( pButt2->GetCheck() ) strSensing = "0";
else strSensing = "X";
//AE7E OR1dl Al el X9 A5-= vk
if( strChe == "0" && strSensing == "X" )
{
AfxMessageBox("A| & & 44 AL derojoF )
return;
}
int nSamplingCount = 0;
if( strChe == "O" )
{
nSamplingCount++;
}
CString strTemp;
for( int 1=0;i<m_ctrlListWaypoint.GetltemCount(); i++ )
{
strTemp = m_ctrlListWaypoint.GetltemText( i , 3 );
if( strTemp == "0O") nSamplingCount++;
}
if( nSamplingCount > m_nSamplingLimitCount )

{

rlr
N,

i)
=
-
rlr
X
[N

strTemp.Format(” X E ol A] At F A
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A Yt} m_nSamplingLimitCount);
AfxMessageBox( strTemp );
return;
}
/AT EF R B
if( IsValidMapPoint( strLatitude , strLongitude ) == FALSE )
{
AfxMessageBox (" gke] a8 ZFFUh);
return;
}
//AFEAD AR ATE 2Hs A=
//m_pMsgWnd->
int nltemCount = m_ctrlListWaypoint.GetItemCount();
CString ss;
ss.Format("%02d”, nltemCount+1 );
m_ctrlListWaypoint.Insertltem( nltemCount , ss );
m_ctrlListWaypoint.SetltemText(nltemCount,1,strLatitude );
m_ctrlListWaypoint.SetltemText(nltemCount,2,strLongitude );
m_ctrlListWaypoint.SetltemText(nltemCount,3,strChe );
m_ctrlListWaypoint.SetltemText(nltemCount,4,strSensing );

CreateWaypoint();
}
/AZENA A2E AT (old AEARE AAE.)
void CSetting8Dlg::CreateWaypoint(void)
{
/7= A
CString strTemp;
GetDlgltemText( IDC_SEARCH_DEPTH, strTemp );
m_tWGParam.m_nCheckDepth = atoi( strTemp );
m_tWGParam.m_eGenMode = WGM_USER_WAYPOINT_S]JH;
if( m_pMsgWnd )
m_pMsgWnd->SendMessageA( WM_START_WAYPOINT_GEN_SJH,
(WPARAM)&m_ctriListWaypoint, (LPARAM)&m_tWGParam );
}
//ZAET] WE 2
void CSetting8Dlg::OnBnClickedButtonFindCenter()
{
m_tWGParam.m_nCheckDepth = 10;
m_tWGParam.m_eGenMode = WGM_SPR_CW; //A] A*8-&m
m_tWGParam.m_dStartLat = -1;
m_tWGParam.m_dStartLon = -1;
if( m_pMsgWnd )
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m_pMsgWnd->SendMessageA ( WNMNL_START_WAYPOINT_GEN_SJH2, 0,
(LPARAM)&m_tWGParam );
}
void CSetting8Dlg::OnBnClickedButtonUp()
{
// TODO: e7]el HEZ &d A7)
int nSel;
nSel = m_ctrlListWaypoint.GetSelectionMark();
if( nSel == -1 )

H

=8 g,

{
AfxMessageBox("A| o] A& =] ekkFyrt);
return;

}

int nltemCount = m_ctrlListWaypoint.GetltemCount();

if( nltemCount == 1 ) return;

if( nSel == 0 )

{
return;

}

int nOrder_Src , nOrder_Dest;

CString stritem_Src[WAYPOINT_LIST_COLUMN_COUNTI;
CString strltem_Dest{WAYPOINT_LIST_COLUMN_COUNTY,
nOrder_Src = nSel;

nOrder_Dest = nOrder_Src-1;

for( int i=1; iI<KWAYPOINT_LIST_COLUMN_COUNT;i++ )

{
strltem_Srcli] = m_ctrlListWaypoint.Getltem Text( nOrder_Src , i );
strltem_Destli] = m_ctrlListWaypoint.GetItemText( nOrder_Dest , i );
)
for( int i=1; iI<KWAYPOINT_LIST_COLUMN_COUNT;i++ )
{

m_ctrlListWaypoint.SetltemText( nOrder_Src , i , strltem_Destl[i] );
m_ctrlListWaypoint.SetltemText( nOrder_Dest , i , strltem_Src[i] );
}
/71 AdEo] e AFAS AT
m_ctrlListWaypoint.SetSelectionMark (nSel);
m_ctrlListWaypoint.SetltemState(nSel, LVIS_FOCUSED, LVIS_SELECTED);
nSel--;
/N2 ofol |l IS HojFETh
m_ctrlListWaypoint.SetSelectionMark (nSel);
//m_ctrlListWaypoint.EnsureVisible( itemCount, FALSE ); // 23 &
m_ctrlListWaypoint.SetltemState(nSel, LVIS_SELECTEDI|LVIS_FOCUSED,
LVIS_SELECTEDILVIS_FOCUSED);
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m_ctrlListWaypoint.SetFocus();

CreateWaypoint();
}
void CSetting8Dlg::OnBnClickedButtonDown()
{

// TODO: 917]o] HEE o9 A7l =& F7tdyh
int nSel;
nSel = m_ctrlListWaypoint.GetSelectionMark();
if( nSel == -1 )
{
AfxMessageBox ("4 5 o] &= 4] & %kFHH");
return;
}
int nltemCount = m_ctrlListWaypoint.GetItemCount();
if( nltemCount == 1 ) return;
if( nSel == nltemCount -1 )
i
return;
}
int nOrder_Src , nOrder_Dest;
CString strltem_Src[WAYPOINT_LIST_COLUMN_COUNT],
CString strItem_DesttWAYPOINT_LIST_COLUMN_COUNT];
nOrder_Src = nSel;
nOrder_Dest = nOrder_Src+1;
for( int i=1; iI<KWAYPOINT_LIST_COLUMN_COUNT;i++ )

{
strltem_Srcli] = m_ctrlListWaypoint.GetltemText( nOrder_Src , 1 );
strltem_Dest[i] = m_ctrlListWaypoint.GetltemText( nOrder_Dest , i );
}
for( int i=1; i<KWAYPOINT_LIST_COLUMN_COUNT;i++ )
{
m_ctrlListWaypoint.SetltemText( nOrder_Src , i , strltem_Destl[i] );
m_ctrlListWaypoint.SetltemText( nOrder_Dest , i , strltem_Srcli] );
}

/719 ddE o] e gdAs sA s
m_ctrlListWaypoint.SetSelectionMark(nSel);
m_ctrlListWaypoint.SetltemState(nSel, LVIS_FOCUSED, LVIS_SELECTED);

nSel++;

/A ZE ofol|lel] TS WoFT
m_ctrlListWaypoint.SetSelectionMark (nSel);
//m_ctrlListWaypoint.EnsureVisible( itemCount, FALSE ); // 23 &
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m_ctrlListWaypoint.SetltemState(nSel, LVIS_SELECTEDILVIS_FOCUSED,
LVIS_SELECTEDILVIS_FOCUSED);

m_ctrlListWaypoint.SetFocus();

CreateWaypoint();
}
void CSetting8Dlg::OnBnClickedButtonModify ()
{
// TODO: 171 HEE o9 A7l =5 F7iyh

int nSel;
nSel = m_ctrlListWaypoint.GetSelectionMark();
if( nSel == -1 )
{

AfxMessageBox("A1 5 o] A& EA] o5,

return;
}
int nltemCount = m_ctrlListWaypoint.GetltemCount();
int nOrder_Src ;
CString strltem_Src[WAYPOINT_LIST_COLUMN_COUNT],
nOrder_Src = nSel;
strltem_Src[0] = m_ctrlListWaypoint.GetltemText( nOrder_Src , 0 );
GetDlgltemTextA( IDC_EDIT_WAYPOINT_LAT , strltem_Src[1] );
GetDlgltemTextA( IDC_EDIT_WAYPOINT_LON | strltem_Src[2] );
CButton * pButt_Sampling = (CButton *)GetDIgltem( IDC_CHECK_SAMPLING );
CButton * pButt_Sensing = (CButton *)GetDlgltem( IDC_CHECK_SENSING );
if( pButt_Sampling—>GetCheck() ) strltem_Src[3] = "O”;
else strltem_Src[3] = "X";
if( pButt_Sensing—>GetCheck() ) strltem_Src[4] = "0";
else strltem_Src[4] = "X";

//ATFE e S A e ee dle
m

if( strltem_Src[3] == "0” && strltem_Src[4] == "X" )

{
AfxMessageBox("A 5 & A A2 de s ojor gu));
return,

}

/R E Fxgho]l FET gdA A=A
if( IsValidMapPoint(strltem_Src[1],strltem_Src[2]) == FALSE )
{
AfxMessageBox("# £ 3ol #a3k# &5y,
return;
}
int nSamplingCount = 0;

CString str'Temp;
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JAFAGAF A

for( int 1=0; i< m_ctrlListWaypoint.GetltemCount();i++ )

{
if( i == nOrder_Src )
{
strTemp = stritem_Src[3];
}
else
{
strTemp = m_ctrlListWaypoint.GetltemText( i , 3 );
}
if( strTemp == "O” ) nSamplingCount++;
}
if( nSamplingCount > m_nSamplingLimitCount )
{

strTemp.Format("EE A A5 += A= A A MesE %d AH gy
,m_nSamplingLimitCount);

AfxMessageBox( strTemp );

return;
}
for( int i=1; i<KWAYPOINT_LIST_COLUMN_COUNT;i++ )
{
m_ctrlListWaypoint.SetltemText( nOrder_Src , i , strltem_Srcli] );
}
CreateWaypoint();
}
void CSetting8Dlg::OnBnClickedButtonDelete()
{
int nSel;

nSel = m_ctrlListWaypoint.GetSelectionMark();

if( nSel == -1)

{
AfxMessageBox("A| o] A== &kFUl),;
return;

}

int nOrder_Src ;

nOrder_Src = nSel;

m_ctrlListWaypoint.DeleteIltem( nOrder_Src );

CString strOrder;

for( int i=0; i<m_ctrlListWaypoint.GetltemCount();i++ )

{
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strOrder.Format(”%02d", i+1 );
m_ctrlListWaypoint.SetltemText( i, 0 , strOrder );

CreateWaypoint();

int nltemCount = m_ctrlListWaypoint.GetIltemCount();

if( nltemCount == 0 ) return;

if( nSel == nltemCount ) nSel --; /7% vlA|9&E& A9

[/ EE ofoldle] A HS WoET

m_ctrlListWaypoint.SetSelectionMark (nSel);

//m_ctrlListWaypoint.EnsureVisible( itemCount, FALSE ); // ~3 %
m_ctrlListWaypoint.SetltemState(nSel, LVIS_SELECTEDI|LVIS_FOCUSED,

LVIS_SELECTEDILVIS_FOCUSED);

}

m_ctrlListWaypoint.SetFocus();

void CSetting8Dlg::OnNMClickListWaypoint(NMHDR *pNMHDR, LRESULT #*pResult)

{

LPNMITEMACTIVATE pNMItemActivate =

reinterpret_cast<LPNMITEMACTIVATE>(pNMHDR);

)

// TODO: o47]e] HEE &9 A7 =5 F7Hdd
CString strlitem[ WAYPOINT_LIST_COLUMN_COUNT],
int nSel = m_ctrlListWaypoint.GetSelectionMark();
if( nSel != -1)
{
for( int i=1;i< WAYPOINT_LIST_COLUMN_COUNT; i++ )
{
stritemli] = m_ctrlListWaypoint.GetltemText( nSel , i );
}
GetDlgltem( IDC_EDIT_WAYPOINT_LAT )->SetWindowTextA( strltem[1] );
GetDlgltem( IDC_EDIT_WAYPOINT_LON )->SetWindowTextA( stritem[2] );
CButton * pButt_Sampling = (CButton *)GetDlgltem( IDC_CHECK_SAMPLING

CButton * pButt_Sensing = (CButton *)GetDlgltem( IDC_CHECK_SENSING );
if( strltem[3] == "O”) pButt_Sampling—>SetCheck( TRUE );
else pButt_Sampling—>SetCheck( FALSE );
if( strltem[4] == "OQ”) pButt_Sensing—>SetCheck( TRUE );
else pButt_Sensing—>SetCheck( FALSE );
}
#pResult = 0;

J5E AEG B
BOOL CSetting8Dlg::IsValidMapPoint(CString strMapPoint_Lat, CString strMapPoint_Lon)
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//return ( m_dLat > -999999.0 && m_dLat < +999999.0 );
return TRUE;

}
void CSetting8Dlg::GetCommentText( CString &strComment )
{
strtComment = "FAANHAE 913 A4S 24T rhwht’;
strComment += "A13& 49 F ""obF" HES AEagA "
}
void CSetting8Dlg::OnBnClickedButtonOpen()
{
// TODO: 917]o] HEE o9 A7l 2=& F7tdrh
char szFilter[] = "Waypoint File(+.wp)|*. wpl&ES 3} (%) *[]";
CFileDialog dlg( TRUE , "wp”, NULL , OFN_HIDEREADONLY , szFilter );
dlg.m_ofn.pstrTitle = TEXT("F2 A3 A H4=Z &5 27]");
if( dlg.DoModal() == IDOK )
{
CString strPath;
strPath = dlg.GetPathName();
CStdioFile fp;
if( fp.Open( strPath , CFile::modeRead | CFile::typeText ) == FALSE )
{
AfxMessageBox ("7 A& o] gul2A] gFFu "),
return;
}
m_ctrlListWaypoint.DeleteAllltems();
CString strLine;
CStringArray — strltem;
int nLine = 0;
while( fp.ReadString( strLine ) )
{
split( strLine.GetBuffer( 0 ) , ”,” , strltem );
m_ctrlListWaypoint.Insertltem( nLine , strltem[0] );
for( int i=1; i< stritem.GetSize(); i++ )
{
m_ctrlListWaypoint.SetltemText( nLine , i , stritemli]
}
nLine++;
}
CreateWaypoint();
fp.Close();
}
}
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void CSetting8Dlg::split(char *pData, char *pSeps, CStringArray &strRes)

{

offl

char* pToken;

strRes.RemoveAll();
pToken = strtok( pData , pSeps ); //pData ¥=A<9 S pSepsZ & etA pTokenol ot
while( pToken != NULL ) //7kel dud
{

strRes.Add( pToken ); //strRes HlDo 2z EAES
S=

pToken = strtok( NULL , pSeps );//pTokens %7]3} %t}

}
}
void CSetting8Dlg::OnBnClickedButtonSave()
{
// 'TODO: o7]e] HEE &7 AHel7] =& F7HEHTh
// TODO: 917]o] HEZE &9 A7l =& F7idyrh
char szFilter[] = "Waypoint File(x.wp)|* wplEE 3} (%) [*.*[|";
CFileDialog dig( FALSE , "wp”, NULL , OFN_HIDEREADONLY , szFilter );
dlg.m_ofnlpstrTitle = TEXT("2 A3 -4 = A7)
if( dlg.DoModal() == IDOK )
{
CString strPath;
strPath = dlg.GetPathName();
CStdioFile fp;
if( fp.Open( strPath , CFile:modeCreate | CFile::modeWrite | CFile:‘typeText )
== FALSE )
{
AfxMessageBox("2+9 A& o] gut==] gFth”);
return;
}
CString strLine;
for( int i=0; i< m_ctrlListWaypoint.GetltemCount(); i++ )
{
strLine.Empty();
for( int j=0; j< WAYPOINT_LIST_COLUMN_COUNT ; j++ )
{
strLine += m_ctrlListWaypoint.GetItemText(i,j);
if( j '= WAYPOINT_LIST_COLUMN_COUNT-1 ) strLine =
strLine + ")";
}
Ip.WriteString( strLine );
if( 1 = m_ctrlListWaypoint.GetItemCount()-1 ) fp.WriteString("%");
}
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fp.Close();

}

void CSetting8Dlg::Clear Waypoint(void)

{
m_ctrlListWaypoint.Delete Allltems();
SetDlgltemText( IDC_EDIT_WAYPOINT_LAT , "" );
SetDlgltemText( IDC_EDIT_WAYPOINT_LON , " );
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LRESULT CBoatControlView::OnStartWaypointGeneration_Sjh2( WPARAM wParam,
LPARAM IParam )
{
DWORD dwThreadID;
HANDLE hThread;
memcpy ( &m_tWGParam, (T_WG_PARAM #)IParam, sizeof( T_WG_PARAM ));
if( m_tWGParam.m_bSetCurShipPos )
{
m_tWGParam.m_dStartLat = m_tPilotData.m_tShipData.m_dCurLat;
m_tWGParam.m_dStartLon = m_tPilotData.m_tShipData.m_dCurLon;
}
if( m_pWaypointGeoList2 )
m_pWaypointGeoList2->DeleteAllNode();
if( m_pProgressDlg && !m_pProgressDlg->IsWindow Visible() )
i
CRect rtClient, rtChild;
GetWindowRect( &rtClient );
m_pProgressDlg->GetWindowRect( &rtChild );
POINT pt;
pt.x = rtClient.left + ( rtClient.Width() - rtChild. Width() ) / 2;
pt.y = rtClient.top + ( rtClient.Height() — rtChild.Height() ) / 2;

ScreenToClient( &pt );
m_pProgressDlg->MoveWindow( pt.x, pt.y, rtChild.Width(), rtChild.Height() );
m_pProgressDlg—>ShowWindow( SW_SHOW );

}

GenWaypointThread2( );

if( m_pSettingBaseDlg && m_pSettingBaseDlg—>IsWindow Visible() )
m_pSettingBaseDlg->SetCursorPos( REQ_POS_SETTING._S,

m_pWaypointGeoList2->GetTail()->m_pgpPoint->m_dLat,

m_pWaypointGeoList2->GetTail()->m_pgpPoint->m_dLon );

return 0;

int CBoatControlView::GenW aypointThread2()
{
if( m_pLatticeProc && m_pWaypointGeoList2 )
{
m_pLatticeProc—>GenerateWaypoint( &m_tWGParam, m_pWaypointGeoList2,
m_pProgressDlg );

}
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PostMessage( WM_END_WAYPOINT_GEN, 0, 0 );

return 0;

BOOL  CLatticeProc::GenerateWaypoint( T_WG_PARAM  *pWGParam, CGeoLinkedList
*pWaypointGeoList, CDialog *pDlg )

{
if( pWaypointGeoList == NULL )
return FALSE;
m_nCheckDepth = pWGParam->m_nCheckDepth;
int nStartRow = 0, nStartCol = 0;
CGeoPoint gpStart;
gpStart.SetGeo( pWGParam->m_dStartLat, pWGParam->m_dStartLon );
GetGeoCell( gpStart, nStartRow, nStartCol );
ClearBoatPath();
BOOL bReturn = FALSE;
if( FindStartCell4Gen( nStartRow, nStartCol ) )
{
switch( pWGParam->m_eGenMode )
{
case WGM_SPR_CCW : /)AL E YAFEH ol sAdR A
bReturn = TrackWaypoint_SPR_CCW( pWGParam->m_bDoOnePass,
nStartRow, nStartCol, pWaypointGeoList, pDlg );

break;
case WGM_SPR_CW : [ ANALE AZ e ol d=E A
bReturn = TrackWaypoint_SPR_CW( pWGParam->m_bDoOnePass,
nStartRow, nStartCol, pWaypointGeoList, pDlg );
break;
case WGM_HRT_RU : /o eBE W% 9% 94 59 $udu
olEAE AA

bReturn = TrackWaypoint_ HRT_UP( TRUE, nStartRow, nStartCol,
pWaypointGeoList, pDlg );
break;
case WGM_HRT_LU : 7 O e R B

)

Fu e o) %

el

e A%
bReturn = TrackWaypoint_ HRT_UP( FALSE, nStartRow, nStartCol,
pWaypointGeoList, pDlg );
break;
case WGM_HRT_RD : /) LEEH WE olUE " 3

o,

_Ql—iigEH

S
olEAR AA

bReturn = TrackWaypoint HRT_DN( TRUE, nStartRow, nStartCol,
pWaypointGeoList, pDlg );

break;

case WGM_HRT_LD : //

rto
4B
ok
ot
o
&
IR
ot
1=
4
o
oo
ez
ofl
=
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bReturn = TrackWaypoint_ HRT_DN( FALSE, nStartRow, nStartCol,
pWaypointGeoList, pDlg );
break;

case WGM_VRT_UR : /o E N o E2F% gA 37 gh

ol

2
olFAR HA
bReturn = TrackWaypoint_ VRT_RT( TRUE, nStartRow, nStartCol,
pWaypointGeoList, pDlg );
break;

case WGM_VRT_DR : /) oteE Wk o

A

% g4 24 guge

b (<]

gl

oAz A4
bReturn = TrackWaypoint_ VRT_RT( FALSE, nStartRow, nStartCol,
pWaypointGeoList, pDlg );
break;
case WGM_VRT_UL : A e B
olsHE HA
bReturn = TrackWaypoint_VRT_LT( TRUE, nStartRow, nStartCol,
pWaypointGeoList, pDlg );
break;
case WGM_VRT_DL : AL i e e
olF AR AA
bReturn = TrackWaypoint_ VRT_LT( FALSE, nStartRow, nStartCol,
pWaypointGeoList, pDlg );
break;
case WGM_USER_WAYPOINT_SJH : //A}&-#}

A

ol
g

g (ool A= A Aol

+

m
i

break;

}
return bReturn;
}

BOOL CLatticeProc::TrackWaypoint_SPR_CCW( BOOL bOnePath, int nStartRow, int
nStartCol, CGeoLinkedList *pWaypointGeoList, CDialog *pDlg )

{
BOOL bEnd = FALSE;
BOOL bChangeDir = TRUE;
int nNewCol = nStartCol, nNewRow = nStartRow;
int nCol, nRow;
int nDir = 0;
CGeoPoint gpCellCenter;
nCol = nNewCol; nRow = nNewRow;
int nSavedRow = -1;
int nSavedCol = -1;
if( pDlg )
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CString strMsg = "°l% ZAZ A whiwHols =25 R R=
((CProgressDlg *)pDlg)->SetProgressRange( 10000 );
((CProgressDlg #)pDlg)->SetMsg( strMsg );

}

int nLoopCnt = 0;

int *pCheck;

BOOL bFound;

while( 1) {
if( pDlg && ((CProgressDlg #*)pDlg)—>GetUserCancel() )
return FALSE;
if( pDlg && nLoopCnt % 100 == 0 )
((CProgressDlg *)pDlg)->SetCurProgress( nLoopCnt );
nLoopCnt = ( nLoopCnt + 1 ) % 10000;
if( nNewCol < 0 || nNewCol >= m_nColSize || nNewRow < 0 || nNewRow >=
(int)ym_nRowSize )

break;

SetCellType( nRow, nCol, CT_BOAT_PATH );
if( bEnd )
{
gpCellCenter = GetCellCenter( nRow, nCol );

pWaypointGeoList->AddNode( gpCellCenter.m_dLat,
gpCellCenter.m_dLon );
break;
)
if( bChangeDir && ( nSavedRow != nRow || nSavedCol != nCol ) )
{

gpCellCenter = GetCellCenter( nRow, nCol );
pWaypointGeoList—>AddNode( gpCellCenter.m_dLat,
gpCellCenter.m_dLon );
nSavedRow = nRow;
nSavedCol = nCol;
)
nCol = nNewCol; nRow = nNewRow;
MakeRovingWindow( m_pRovWin, nRow, nCol );
bFound = FALSE;
pCheck = g_nCCW_CheckCell[nDir];
for( int 1 = 0; 1 < 6; i++ )
{
if( bOnePath && m_pRovWin[pCheck[i]] == CT_BOAT_PATH )
break;
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}

BOOL CLatticeProc:: TrackWaypoint_SPR_CW( BOOL bOnePath,

if( m_pRovWin[pCheck[i]] == CT_IN_POLYGON &&
IsMovableCellSPR(  WGM_SPR_CCW, pChecklil, RovRow(
pCheck[i], nRow ), RovCol( pCheckli], nCol )) )

{
nNewRow = RovRow( pChecklil, nRow );
nNewCol = RovCol( pCheckli], nCol );
bChangeDir = ( nDir != pCheckli] );
nDir = pCheckli];
bFound = TRUE;
break;
}
}
if( 'bFound )
bEnd = TRUE;

}
return TRUE;

CGeoLinkedList *pWaypointGeoList, CDialog *pDlg )

{

BOOL bEnd = FALSE;

BOOL bChangeDir = TRUE;

int nNewCol = nStartCol, nNewRow = nStartRow;

int nCol, nRow;

int nDir = 4;

CGeoPoint gpCellCenter;

nCol = nNewCol; nRow = nNewRow;

int nSavedRow = -1;

int nSavedCol = -1;

if( pDlg )

{
CString strMsg = "] 42 A4 wiwicls 425
((CProgressDlg *)pDlg)—>SetProgressRange( 10000 );
((CProgressDlg *)pDlg)->SetMsg( strMsg );

}

int nLoopCnt = 0;

BOOL bFound;

int *pCheck;

while( 1) {

int nStartRow, int nStartCol,

AAsta 9l

i

2R =

if( pDlg && ((CProgressDlg *)pDlg)->GetUserCancel() )

return FALSE;
if( pDlg && nLoopCnt % 100 == 0 )

((CProgressDlg *)pDlg)->SetCurProgress( nLoopCnt );

nLoopCnt = ( nLoopCnt + 1 ) % 10000;
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if( nNewCol < 0 || nNewCol >= m_nColSize || nNewRow < 0 || nNewRow >=
(int)m_nRowSize )
break;
SetCellType( nRow, nCol, CT_BOAT_PATH );
if( bEnd )
{
gpCellCenter = GetCellCenter( nRow, nCol );
pWaypointGeoList—>AddNode( gpCellCenter.m_dLat,
gpCellCenter.m_dLon );
break;

if( bChangeDir && ( nSavedRow != nRow || nSavedCol != nCol ) )
{
gpCellCenter = GetCellCenter( nRow, nCol );
pWaypointGeoList—>AddNode( gpCellCenter.m_dLat,
gpCellCenter.m_dLon );
nSavedRow = nRow;
nSavedCol = nCol;
}
nCol = nNewCol; nRow = nNewRow;
MakeRovingWindow( m_pRovWin, nRow, nCol );
bFound = FALSE;
pCheck = g_nCW_CheckCell[nDir];

for( int i = 0; i < 6; i++ )
{
if( bOnePath && m_pRovWin[pCheck[i]] == CT_BOAT_PATH )
break;
if( m_pRovWin[pCheckl[i]] == CT_IN_POLYGON &&
IsMovableCellSPR( WGM_SPR_CW, pChecklil, RovRow(
pCheckli], nRow ), RovCol( pChecklil, nCol )) )
{
nNewRow = RovRow( pCheckli]l, nRow );
nNewCol = RovCol( pCheckl[i], nCol );
bChangeDir = ( nDir != pCheckli] );
nDir = pChecklil;
bFound = TRUE;

break;
}
}
if( 'bFound )
bEnd = TRUE;

- 178 -



}
return TRUE;

BOOL CLatticeProc::TrackWaypoint_ HRT_UP( BOOL blInitRightDir, int nStartRow, int
nStartCol, CGeoLinkedList *pWaypointGeoList, CDialog *pDlg )

{
BOOL bEnd = FALSE;
BOOL bChangeDir = TRUE;
int nNewCol = nStartCol, nNewRow = nStartRow;
int nCol, nRow;
BOOL bRightDir = bInitRightDir;
int nDir = 6;
CGeoPoint gpCellCenter;
nCol = nNewCol; nRow = nNewRow;
int nSavedRow = -1;

int nSavedCol = -1;

if( pDIg )
{
CString strMsg = "o]% A& AAWwWwhols 222 AAsn sy,
((CProgressDlg *)pDlg)->SetProgressRange( 10000 );
((CProgressDlg *)pDlg)—>SetMsg( strMsg );
}
int nLoopCnt = 0;
int *pCheck;
BOOL bFound;
while( 1) {
if( pDlg && ((CProgressDlg *)pDlg)->GetUserCancel() )
return FALSE;
if( pDlg && nLoopCnt % 100 == 0 )
((CProgressDlg *)pDlg)->SetCurProgress( nLoopCnt );
nLoopCnt = ( nLoopCnt + 1 ) % 10000;
if( nNewCol < 0 || nNewCol >= m_nColSize || nNewRow < 0 || nNewRow >=
(int)m_nRowSize )
break;
SetCellType( nRow, nCol, CT_BOAT_PATH ),

if( bEnd )
{
gpCellCenter = GetCellCenter( nRow, nCol );
pWaypointGeoList->AddNode( gpCellCenter.m_dLat,
gpCellCenter.m_dLon );
break;
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}
if( bChangeDir && ( nSavedRow != nRow || nSavedCol != nCol ) )

{
gpCellCenter = GetCellCenter( nRow, nCol );

pWaypointGeoList->AddNode( gpCellCenter.m_dLat,

gpCellCenter.m_dLon );
nSavedRow = nRow;
nSavedCol = nCol;
}
nCol = nNewCol; nRow = nNewRow;
MakeRovingWindow( m_pRovWin, nRow, nCol );
bFound = FALSE;
if( bRightDir )
pCheck = g_nHUR_CheckCell[0];
else
pCheck = g_nHUR_CheckCell[1];

BOOL bTmpDir = bRightDir;
for( int i = 0; i < 3; i++ )
{
if(1i>0)
bTmpDir = !bRightDir;
if( m_pRovWin[pChecklil]] == CT_IN_POLYGON )
{
bRightDir = bTmpDir;

nNewRow = RovRow( pChecklil, nRow );
nNewCol = RovCol( pChecklil, nCol );
bChangeDir = ( nDir != pCheckli] );
nDir = pChecklil;

bFound = TRUE;

break;
}
}
if( !bFound )
bEnd = TRUE;

}
return TRUE;

}

BOOL CLatticeProc::TrackWaypoint. HRT_DN( BOOL bInitRightDir, int nStartRow,
nStartCol, CGeoLinkedList *pWaypointGeoList, CDialog *pDlg )

{
BOOL bEnd = FALSE,;
BOOL bChangeDir = TRUE;
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int nNewCol = nStartCol, nNewRow = nStartRow;
int nCol, nRow;

BOOL bRightDir = bInitRightDir;

int nDir = 6;

CGeoPoint gpCellCenter;

nCol = nNewCol; nRow = nNewRow;
int nSavedRow = -1;

int nSavedCol = -1;

if( pDlg )

{

b s

o

CString strMsg = "°]% A2 A whwwols 425 714
((CProgressDlg *)pDlg)->SetProgressRange( 10000 );
((CProgressDlg #)pDlg)->SetMsg( strMsg );
}
int nLoopCnt = 0;
int *pCheck;
BOOL bFound;
while( 1) {
if( pDlg && ((CProgressDlg *)pDlg)->GetUserCancel() )
return FALSE;
if( pDlg && nLoopCnt % 100 == 0 )
((CProgressDlg *)pDlg)->SetCurProgress( nLoopCnt );
nLoopCnt = ( nLoopCnt + 1 ) % 10000;
if( nNewCol < 0 || nNewCol >= m_nColSize || nNewRow < 0 || nNewRow >=

(int)m_nRowSize )

break;
SetCellType( nRow, nCol, CT_BOAT_PATH );
if( bEnd )
{
gpCellCenter = GetCellCenter( nRow, nCol );
pWaypointGeoList->AddNode( gpCellCenter.m_dLat,
gpCellCenter.m_dLon );
break;

}
if( bChangeDir && ( nSavedRow != nRow || nSavedCol != nCol ) )
{
gpCellCenter = GetCellCenter( nRow, nCol );
pWaypointGeoList->AddNode( gpCellCenter.m_dLat,
gpCellCenter.m_dLon );

nSavedRow = nRow;

nSavedCol = nCol;
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nCol = nNewCol; nRow = nNewRow;
MakeRovingWindow( m_pRovWin, nRow, nCol );
bFound = FALSE;
if( bRightDir )
pCheck = g_nHDR_CheckCell[0];
else
pCheck = g_nHDR_CheckCell[1];
BOOL bTmpDir = bRightDir;
for( int i =0;1 < 3; i++ )

{
if(i>0)
bTmpDir = !'bRightDir;
if( m_pRovWin[pCheckli]] == CT_IN_POLYGON )
{
bRightDir = bTmpDir;
nNewRow = RovRow( pChecklil, nRow );
nNewCol = RovCol( pChecklil, nCol );
bChangeDir = ( nDir != pCheck[i] );
nDir = pCheckli];
bFound = TRUE;
break;
}
}
if( 'bFound )
bEnd = TRUE;
}
return TRUE;

BOOL CLatticeProc::TrackWaypoint_ VRT_RT( BOOL bInitUpDir, int nStartRow, int nStartCol,
CGeoLinkedList *pWaypointGeoList, CDialog *pDlg )

{
BOOL bEnd = FALSE;
BOOL bChangeDir = TRUE;
int nNewCol = nStartCol, nNewRow = nStartRow;
int nCol, nRow;
BOOL bUpward = bInitUpDir;
int nDir = 6;
CGeoPoint gpCellCenter;

nCol = nNewCol; nRow = nNewRow;
int nSavedRow = -1;

int nSavedCol = -1;

if( pDlg )
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CString strMsg = "°l% ZAZ A whiwHols =25 R R=
((CProgressDlg *)pDlg)->SetProgressRange( 10000 );
((CProgressDlg #)pDlg)->SetMsg( strMsg );
}
int nLoopCnt = 0;
int *pCheck;
BOOL bFound;
while( 1) {
if( pDlg && ((CProgressDlg *)pDlg)->GetUserCancel() )
return FALSE;
if( pDlg && nLoopCnt % 100 == 0 )
((CProgressDlg *)pDIg)->SetCurProgress( nLoopCnt );
nLoopCnt = ( nLoopCnt + 1 ) % 10000;
if( nNewCol < 0 || nNewCol >= m_nColSize || nNewRow < 0 || nNewRow >=
(int)ym_nRowSize )
break;
SetCellType( nRow, nCol, CT_BOAT_PATH );
if( bEnd )
{
gpCellCenter = GetCellCenter( nRow, nCol );

pWaypointGeoList—>AddNode( gpCellCenter.m_dLat,
gpCellCenter.m_dLon );
break;
)
if( bChangeDir && ( nSavedRow != nRow || nSavedCol != nCol ) )
{

gpCellCenter = GetCellCenter( nRow, nCol );
pWaypointGeoList—>AddNode( gpCellCenter.m_dLat,
gpCellCenter.m_dLon );
nSavedRow = nRow;
nSavedCol = nCol;
)
nCol = nNewCol; nRow = nNewRow;
MakeRovingWindow( m_pRovWin, nRow, nCol );
bFound = FALSE;
if( bUpward )
pCheck = g_nVRR_CheckCell[0];
else

pCheck = g_nVRR_CheckCell[1];

BOOL bTmpDir = bUpward;
for(inti=0;1< 35 i++ )
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if(i>0)
bTmpDir = !'bUpward;
if( m_pRovWin[pCheckli]] == CT_IN_POLYGON )

{
bUpward = bTmpDir;
nNewRow = RovRow( pCheckli], nRow );
nNewCol = RovCol( pChecklil, nCol );
bChangeDir = ( nDir != pCheck[i] );
nDir = pCheckli];
bFound = TRUE;
break;
}
}
if( 'bFound )
bEnd = TRUE;

}
return TRUE;
}

BOOL CLatticeProc::TrackWaypoint_VRT_LT( BOOL bInitUpDir, int nStartRow, int nStartCol,
CGeoLinkedList *pWaypointGeoList, CDialog *pDlg )

{

BOOL bEnd = FALSE;

BOOL bChangeDir = TRUE;

int nNewCol = nStartCol, nNewRow = nStartRow;

int nCol, nRow;

BOOL bUpward = bInitUpDir;

int nDir = 6;

CGeoPoint gpCellCenter;

nCol = nNewCol; nRow = nNewRow;

int nSavedRow = -1;

int nSavedCol = -1;

if( pDlg )

{
CString strMsg = "0l% ZAZ A WwWhwHols =25 7
((CProgressDlg *)pDlg)->SetProgressRange( 10000 );
((CProgressDIg #*)pDlg)->SetMsg( strMsg );

=
ol
H
%o,
oy
i
ui

}
int nLoopCnt = 0;
int *pCheck;
BOOL bFound;
while( 1) {
if( pDlg && ((CProgressDlg *)pDlg)->GetUserCancel() )
return FALSE;
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if( pDlg && nLoopCnt % 100 == 0 )
((CProgressDlg *)pDlg)->SetCurProgress( nLoopCnt );
nLoopCnt = ( nLoopCnt + 1 ) % 10000;
if( nNewCol < 0 || nNewCol >= m_nColSize || nNewRow < 0 || nNewRow >=
(int)m_nRowSize )
break;
SetCellType( nRow, nCol, CT_BOAT_PATH );
if( bEnd )
{
gpCellCenter = GetCellCenter( nRow, nCol );

pWaypointGeoList—>AddNode( gpCellCenter.m_dLat,
gpCellCenter.m_dLon );
break;
}
if( bChangeDir && ( nSavedRow != nRow || nSavedCol != nCol ) )
{

gpCellCenter = GetCellCenter( nRow, nCol );
pWaypointGeoList->AddNode( gpCellCenter.m_dLat,
gpCellCenter.m_dLon );
nSavedRow = nRow;
nSavedCol = nCol;
}
nCol = nNewCol; nRow = nNewRow;
MakeRovingWindow( m_pRovWin, nRow, nCol );
bFound = FALSE;
if( bUpward )
pCheck = g_nVLR_CheckCell[0];
else
pCheck = g_nVLR_CheckCell[1];
BOOL bTmpDir = bUpward;
forCint i = 0; i < 3 i++ )
{
if(i>0)
bTmpDir = 'bUpward;
if( m_pRovWin[pCheck[i]] == CT_IN_POLYGON )
{
bUpward = bTmpDir;
nNewRow = RovRow( pChecklil, nRow );
nNewCol = RovCol( pChecklil, nCol );
bChangeDir = ( nDir != pCheckli] );
nDir = pChecklil;
bFound = TRUE;
break;
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}
if( 'bFound )
bEnd = TRUE;
}
return TRUE;
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void CBoatInfoDlg::UpdateSensingData( T_SENSING_DATA #pSensingData )

{

}

if( pSensingData->m_nSensing_Start != 0 && pSensingData->m_nSensing_Start

{

else

/&%

strTmp.Format( "%.2f C”, pSensingData->m_fTemp );
SetDlgltemTextA( IDC_SENSING_TEMP, strTmp );

//pH

str’Tmp.Format( "%.2f ", pSensingData->m_fpH );
SetDlgltemTextA( IDC_SENSING_PH, strTmp );

/AR

str'Tmp.Format( "%d uS/cm”, pSensingData->m_nSpCond);
SetDlgltem TextA( IDC_SENSING_COND, strTmp );

W

strTmp.Format( "%.2f m”, pSensingData->m_{Depth );
SetDlgltemTextA( IDC_SENSING_DEPTH, strTmp );
//&EA A

str'Tmp.Format( "%.2f mg/L", pSensingData->m_fD0_mg );
SetDlgltemTextA( IDC_SENSING_DO, strTmp );

"_nme
’

strTmp =
SetDlgltemTextA( IDC_SENSING_TEMP, strTmp );
SetDlgltemTextA( IDC_SENSING_PH, strTmp );
SetDlgltemTextA( IDC_SENSING_COND, strTmp );
SetDlgltemTextA( IDC_SENSING_DEPTH, strTmp );
SetDlgltemTextA( IDC_SENSING_DO, strTmp );

void CBoatInfoDlg::ChangeSensingRxStat( int nSensing )

{

static BOOL bStat = FALSE,

{

}

//AA FHF o] ofy WE OFF

if( nSensing == 0 )

bStat = FALSE;

((CStatic*)GetDlglItem( IDC_SENSING_RX_STAT ))—>SetBitmap( bStat

1=2)

m_bitmapGreenBall : m_bitmapBlueBall );
/%

/A sF TR, 0sd FACKIAFTR), LEH
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//3:A1R) 37D 4

8AAHEF(-")
/I AR A 7HE (1 +)
i/
if( nSensing == 0 ) //&2&FA
{
((CStatic*)GetDlgItem(
m_bitmapBlueBall );
((CStatic*)GetDlgItem(
m_bitmapBlueBall );
((CStatic*)GetDlgItem(
m_bitmapBlueBall );
((CStatic*)GetDlgItem(
m_bitmapBlueBall );
((CStatic*)GetDlgItem(
m_bitmapBlueBall );
((CStatic*)GetDlgItem(
m_bitmapBlueBall );
((CStatic*)GetDlgItem(
m_bitmapBlueBall );
((CStatic*)GetDlgItem(
m_bitmapBlueBall );
return;
}
UINT nID = 0;
switch(nSensing)

{

B

(o}
:

IDC_SENSING_STAT_POWER

IDC_SENSING_STAT_DOWN

IDC_SENSING_STAT_UP

IDC_SENSING_STAT_A

IDC_SENSING_STAT_B

IDC_SENSING_STAT_C

IDC_SENSING_RX_STAT

IDC_SENSING_WINCH_STAT

case 1: //AAHolH 4 ( A= AMEHA &S )

break;

case 2: //'x' 541

nID = IDC_SENSING_STAT_POWER;

break;

case 3 //ANA3H7

nID = IDC_SENSING_STAT_DOWN;

break;

case 4: //A N5

nID = IDC_SENSING_STAT_UP;

break;

case 5. //AFAT F

nID = IDC_SENSING_STAT_A;

break;

case 6: /TS AT T

188 —

)0l FAF(ANGFTSTAF(B)ESTAGF(C)

))—>SetBitmap(

))—>SetBitmap(

))—>SetBitmap(

))—>SetBitmap(

))—>SetBitmap(

))—>SetBitmap(

))—>SetBitmap(

))—>SetBitmap(



);

nID = IDC_SENSING_STAT_B;
break;

case 7: //ESAF F

nID = IDC_SENSING_STAT_C;

break;

case 8 /99X HHF
nID = NULL;
break;

case 9 //9A Al 7+
nID = NULL;
break;

}
((CStatic*)GetDlgltem( IDC_SENSING_STAT DOWN ))->SetBitmap( m_bitmapBlueBall

((CStatic*)GetDlgltem( IDC_SENSING_STAT_UP ))->SetBitmap( m_bitmapBlueBall );
((CStatic*)GetDlgltem( IDC_SENSING_STAT_A ))->SetBitmap( m_bitmapBlueBall );
((CStatic*)GetDlgltem( IDC_SENSING_STAT_B ))->SetBitmap( m_bitmapBlueBall );
((CStatic*)GetDlgltem( IDC_SENSING_STAT_C ))->SetBitmap( m_bitmapBlueBall );

if( nID !'= NULL ) ((CStatic*)GetDlgltem( nID ))->SetBitmap( m_bitmapGreenBall );
if( nSensing == 8 ) /A SXFEjA 71?2
{
((CStatic*)GetDlgItem( IDC_SENSING_WINCH_STAT ))—>SetBitmap(

m_bitmapGreenBall );

SetDlgltemText( IDC_BUTTON_WINCH_RUN , "1 2] A} 7}&");

else

((CStatic*)GetDlgItem( IDC_SENSING_WINCH_STAT ))—>SetBitmap(

m_bitmapBlueBall );

SetDlgltemText( IDC_BUTTON_WINCH_RUN , "1 X" &");
}
bStat = !bStat;

void CBoatInfoDlg::ChangeMotorRxStat()

{

static BOOL bStat = FALSE,

((CStatic*)GetDIlgItem( IDC_MOTOR_RX_STAT ))—>SetBitmap( bStat ?

m_bitmapGreenBall : m_bitmapBlueBall );

bStat = !bStat;
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void CBoatInfoDlg::ChangeMotionRxStat()
{

static BOOL bStat = FALSE;

((CStatic*)GetDlgItem( IDC_MOTION_RX_STAT ))—>SetBitmap( bStat ?
m_bitmapGreenBall : m_bitmapBlueBall );

bStat = !bStat;
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void CBoatPilotView::CalcMotorData()
{
CString strStatus;
if( m_bPilotStart )
{
double dAngle, dDstAngle, dCurAngle, dRange;
dCurAngle = m_tShipData.m_dCurHeading;
while( dCurAngle > 180.0 )
dCurAngle -= 360.0;
if( m_tShipData.m_dRange > 2.0 )
CalcDestPosition(  m_tShipData.m_dCurLat, m_tShipData.m_dCurLon,
m_tShipData.m_dDstLat, m_tShipData.m_dDstLon, &dRange, &dDstAngle );

else
{
dRange = m_tShipData.m_dRange;
dDstAngle = m_tShipData.m_dDstHeading;
}

if( dDstAngle > 180.0 )
dDstAngle —= 360.0;
dAngle = ( dCurAngle - dDstAngle );
while( dAngle > 180.0 )
dAngle —= 360.0;
while( dAngle < -180.0 )
dAngle += 360.0;

if( m_bKeepLocation ) //$1 #A& 3ok d=712
{
//EH A
m_tPilotData.m_tMotorData.m_nSetSpeed = MOTOR_CENTER_VALUE;
m_tPilotData.m_tMotorData.m_nSetBearing =
MOTOR_CENTER_VALUE;

if( m_tShipData.m_dRange > 3 )

{
if( dAngle > 20.0 || dAngle < -20.0 )
{

m_tPilotData.m_tMotorData.m_nSetSpeed
MOTOR_CENTER_VALUE;
if( dAngle < 0.0 )
m_tPilotData.m_tMotorData.m_nSetBearing
= MOTOR_MAX_VALUE;

else
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m_tPilotData.m_tMotorData.m_nSetBearing
= MOTOR_MIN_VALUE;
}
else if( dAngle > 10.0 || dAngle < -10.0 )
{
m_tPilotData.m_tMotorData.m_nSetSpeed =
MOTOR_CENTER_VALUE - MOTOR_CENTER_VALUE / 3;
if( dAngle < 0.0 )
m_tPilotData.m_tMotorData.m_nSetBearing
= MOTOR_CENTER_VALUE + MOTOR_CENTER_VALUE / 3;
else
m_tPilotData.m_tMotorData.m_nSetBearing
= MOTOR_CENTER_VALUE - MOTOR_CENTER_VALUE / 3;
}
else
{
int nAngle = (int)(dAngle *
MOTOR_CENTER_VALUE / 10.0 );

m_tPilotData.m_tMotorData.m_nSetBearing
MOTOR_CENTER_VALUE - nAngle;
if( m_tShipData.m_dRange > 2.0 )
m_tPilotData.m_tMotorData.m_nSetSpeed

MOTOR_MIN_VALUE;

else

m_tPilotData.m_tMotorData.m_nSetSpeed
MOTOR_CENTER_VALUE - MOTOR_CENTER_VALUE / 2;

}
strStatus.Format(” 3 5= % .- Wik 7} .= 2} : Y% T A 2 -
% ot W & S (77637120): QodwiieS] A S5 et ol 3] T i Qosied U EE Qosi,
dAngle,
m_tShipData.m_dRange,

(m_tPilotData.m_tMotorData.m_nSetSpeed-MOTOR_CENTER_VALUE),
(m_tPilotData.m_tMotorData.m_nSetBearing-MOTOR_CENTER_VALUE),
m_tPilotData.m_tMotorData.m_nSetBearing >0?"-$-3] A ":" 2 3] 4",

m_tPilotData.m_tMotorData.m_nSetSpeed >
MOTOR_CENTER_VALUE ?"3&RAZ"" A 5");

}

else /YA °ls%
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if( dAngle > 20.0 || dAngle < -20.0 )
{
m_tPilotData.m_tMotorData.m_nSetSpeed =
MOTOR_CENTER_VALUE;
if( dAngle < 0.0 )
m_tPilotData.m_tMotorData.m_nSetBearing =
MOTOR_MAX_VALUE;
else
m_tPilotData.m_tMotorData.m_nSetBearing =
MOTOR_MIN_VALUE;
)
else if( dAngle > 10.0 || dAngle < -10.0 )
{
m_tPilotData.m_tMotorData.m_nSetSpeed =
MOTOR_CENTER_VALUE - MOTOR_CENTER_VALUE / 3;
if( dAngle < 0.0 )
m_tPilotData.m_tMotorData.m_nSetBearing =
MOTOR_CENTER_VALUE + MOTOR_CENTER_VALUE / 3;
else
m_tPilotData.m_tMotorData.m_nSetBearing =
MOTOR_CENTER_VALUE - MOTOR_CENTER_VALUE / 3;
}
else
{
int nAngle = (int)(dAngle * MOTOR_CENTER_VALUE /
10.0 );
m_tPilotData.m_tMotorData.m_nSetBearing =
MOTOR_CENTER_VALUE - nAngle;

if( m_tShipData.m_dRange > 2.0 )
m_tPilotData.m_tMotorData.m_nSetSpeed

MOTOR_MIN_VALUE;

else

m_tPilotData.m_tMotorData.m_nSetSpeed
MOTOR_CENTER_VALUE - MOTOR_CENTER_VALUE / 2;

strStatus.Format(”°] &% ... W2 =2} : %6 e A 2 -
%ot 214 = (77637120): %odwis) A S e 9odwia s] Ak ak: Ooswd d 2 Sk 90 s,
dAngle,
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m_tShipData.m_dRange,

(m_tPilotData.m_tMotorData.m_nSetSpeed-MOTOR_CENTER_VALUE),

(m_tPilotData.m_tMotorData.m_nSetBearing-MOTOR_CENTER_VALUE),

m_tPilotData.m_tMotorData.m_nSetBearing>07?"-%-3] 4 ":" 2} 3] A",

m_tPilotData.m_tMotorData.m_nSetSpeed
MOTOR_CENTER_VALUE ?"3ZF"" A "),

}

}

else

{
m_tPilotData.m_tMotorData.m_nSetBearing = MOTOR_CENTER_VALUE,
m_tPilotData.m_tMotorData.m_nSetSpeed = MOTOR_CENTER_VALUE;
strStatus.Format(" 4 X Z" );

}
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#include "StdAfx.h”

rJ

#include "SerialSensing.h”

#include "BaseDef.h”

#define MAX_SENSING_MSG_LENGTH 2048
CSerialSensing::CSerialSensing (void)

{

m_bDataSave = FALSE;
m_pDataWriter = NULL;
m_hRcvWnd = NULL ;
m_dwWndMsgID =0
m_dwRcvMsgCounter =0
m_dwSndMsgCounter = 0;
m_nRcvDataCnt =0
m_nHeadLen =9
m_nTailLen =1
m_nMsgLen = 64;

try {

// WA A Header®} Tails ¢ wl=Eg e

m_szMsgHead = new BYTE[m_nHeadLen+1];
CopyMemory( m_szMsgHead, "+R{/}SE-P", m_nHeadLen );
m_szMsgHead[m_nHeadLen] = 0x00;

m_szMsgTail = new BYTE[m_nTailLen+1];
m_szMsgTail[0] 0x0D;

m_szMsgTail[1] = 0x00;

/) FE AR S AT W v Re

m_szRcvMsg = new BYTE[m_nMsglLen + 1];

new BYTE[MAX_SENSING_MSG_LENGTH + 1J;

m_szMsgBuffer

} catch(...) {
m_szMsgHead = NULL;
m_szMsgTail = NULL;
m_szRcvMsg = NULL;
m_szMsgBuffer = NULL;

)

try {
m_pSensingData = new TSensingData;
m_pDepthData = new TDepth;

} catch(...)

{
m_pSensingData = NULL;
m_pDepthData = NULL;

}
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CSerialSensing::~CSerialSensing (void)
{
SAFE_DELETE_ARRAY( m_szMsgHead );
SAFE_DELETE_ARRAY( m_szMsgTail );
SAFE_DELETE_ARRAY( m_szRcvMsg );
SAFE_DELETE_ARRAY( m_szMsgBuffer );
SAFE_DELETE( m_pDataWriter );
SAFE_DELETE( m_pSensingData );
SAFE_DELETE( m_pDepthData );
}
void CSerialSensing::Start( WORD wPortID, DWORD dwBaud )
{
BOOL bRes = OpenPort( wPortID, dwBaud );
}
void CSerialSensing::Stop()
{
ClosePort();
}
void CSerialSensing::SetSaveOption( BOOL bSave )
{
if( bSave )
{
if( m_pDataWriter != NULL )
SAFE_DELETE(m_pDataWriter);
m_pDataWriter = new CDataWriter( m_strPath );
if( m_pDataWriter && 'm_pDataWriter—>IsOpen() )

{
m_pDataWriter—>Open();
}
)
else
{
SAFE_DELETE( m_pDataWriter );
}

m_bDataSave = bSave;

}
BOOL CSerialSensing::OpenPort( WORD wPortID, DWORD dwBaud )
{

m_dwRcvMsgCounter = 0;

m_dwSndMsgCounter = 0;

/)2 AR MHE 27)35)F g
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m_nRcvDataCnt = 0;
BOOL bRes = CSerialBase::OpenPort( wPortID, dwBaud );
return bRes;
}
BOOL CSerialSensing::SendData( BYTE *pBuffer, DWORD nToWrite )
{
int nTimerOut = 0;
int nWritten = nToWrite;
int nWrite;
while( 1)
{
nWrite = WriteComm( &pBuffer[nToWrite - nWritten], nWritten );
nWritten —= nWrite;
if( nWritten > 0 )
{ nTimerOut ++;
Sleep(0);
if( nTimerOut > 5 ) return FALSE ;
}
else
break;
}
m_dwSndMsgCounter ++;
return TRUE;

BOOL CSerialSensing::OnReceiveData()
{

static BYTE byBuffer[MAX_SENSING_MSG_LENGTH + 1];
static BYTE byBuff(MAX_SENSING_MSG_LENGTH + 1];
static DWORD dwRead, dwWrite, dwCnt;

//Sleep(50);

/)& MEERE FAE dolEE oA Muel AAgth

dwRead = ReadComm( byBuffer, MAX_SENSING_MSG_LENGTH ),

//Sleep(50);

if( dwRead <= 0 )return FALSE;

//CString sss;

//sss.Format("t] A 2] do]E:%d Al olE: %d ™ HZFZF:%d” m_nRevDataCnt, dwRead
;m_nRcvDataCnt+ dwRead );

//AfxMessageBox( sss);

dwWrite = 0;

for( dwCnt = 0; dwCnt < dwRead; dwCnt ++ )

it

if( byBuffer[dwCnt] != 0x00 )
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byBuffl[dwWrite] = byBuffer[dwCnt];

dwWrite ++;

}
byBuffldwWrite] = 0x00;
/) HIAIA] W] AlE HolHE Frhekn)
CopyMemory( &m_szMsgBuffer[m_nRcvDataCnt], byBuff, dwWrite );
m_nRcvDataCnt += dwWrite;
m_szMsgBuffer[m_nRcvDataCnt] = 0x00;
return FetchMsg();

}

/MBI D FA R A dHolE $4

BOOL CSerialSensing::FetchMsg()

{

BYTE byBuffer[MAX_SENSING_MSG_LENGTH + 1] = { NULL ,

if( m_szMsgHead == NULL || m_szMsgTail == NULL )
return FALSE;
//FET AT AY del AAEEE WA
SetValidData( );
int nProcessCnt = 0; /A2l ® ©lo]¥ Zo]
if( m_szMsgBuffer[0] == '$’" && m_nRcvDataCnt >= 64 )
{
if( AnalysisMsg() )
{
SendMessage( m_hRcvWnd, m_dwWndMsgID,
COMMAND_SENSING_MSG_REQUEST_DATA ), NULL );
nProcessCnt = 64;

}
else if( m_szMsgBuffer[0] == '+’ && m_szMsgBuffer[1] == ">’ )
{
SendMessage( m_hRcvWnd, m_dwWndMsgID,
COMMAND_SENSING_MSG_POWER_ON ), NULL );
/et AY @S > FA el E oA St kA
nProcessCnt = 2;

}
else if( m_szMsgBuffer[0] == "{’ && m_szMsgBuffer[1] == '>" )

{
SendMessage( m_hRcvWnd, m_dwWndMsgID,

COMMAND_SENSING_MSG_WINCH_DOWN ), NULL );

nProcessCnt = 2;
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else if( m_szMsgBuffer[0] == /" && m_szMsgBuffer[1] == "> )
{
SendMessage( m_hRcvWnd, m_dwWndMsgID, WPARAM(
COMMAND_SENSING_MSG_WINCH_STOP ), NULL );
nProcessCnt = 2;
}
else if( m_szMsgBuffer[0] == 'S’ && m_szMsgBuffer[1] == '1’ && m_szMsgBuffer[2]
=='>")
{
SendMessage( m_hRcvWnd, m_dwWndMsgID, WPARAM(
COMMAND_SENSING_MSG_SAMPLING_START_01 ), NULL );
nProcessCnt = 3;
}
else if( m_szMsgBuffer[0] == 'E’ && m_szMsgBuffer[1] == '1’ && m_szMsgBuffer[2]
=='>")
{
SendMessage( m_hRcvWnd, m_dwWndMsgID, WPARAM(
COMMAND_SENSING_MSG_SAMPLING_END_01 ), NULL );
nProcessCnt = 3;
}
else if( m_szMsgBuffer[0] == 'S’ && m_szMsgBuffer[1] == 2’ && m_szMsgBuffer[2]
== '>")
{
SendMessage( m_hRcvWnd, m_dwWndMsgID, WPARAM(
COMMAND_SENSING_MSG_SAMPLING_START _02 ), NULL );
nProcessCnt = 3;
}
else if( m_szMsgBuffer[0] == 'E’ && m_szMsgBuffer[1] == '2’ && m_szMsgBuffer[2]
== > )
{
SendMessage( m_hRcvWnd, m_dwWndMsgID, WPARAM(
COMMAND_SENSING_MSG_SAMPLING_END_02 ), NULL );
nProcessCnt = 3;
}
else if( m_szMsgBuffer[0] == 'S’ && m_szMsgBuffer[1] == '3’ && m_szMsgBuffer[2]
== '>")
{
SendMessage( m_hRcvWnd, m_dwWndMsgID, WPARAM(
COMMAND_SENSING_MSG_SAMPLING_START_03 ), NULL ),
nProcessCnt = 3;
}
else if( m_szMsgBuffer[0] == 'E’ && m_szMsgBuffer[1] == '3’ && m_szMsgBuffer[2]
=='>")
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SendMessage( m_hRcvWnd, m_dwWndMsgID,
COMMAND_SENSING_MSG_SAMPLING_END_03 ), NULL );
nProcessCnt = 3;
}
else if( m_szMsgBuffer[0] == '} && m_szMsgBuffer[1] == '>' )
{
SendMessage( m_hRcvWnd, m_dwWndMsgID,
COMMAND_SENSING_MSG_WINCH_UP ), NULL );
nProcessCnt = 2;
}
else if( m_szMsgBuffer[0] == 'P' && m_szMsgBuffer[2] == '>' )
{
SendMessage( m_hRcvWnd, m_dwWndMsglID,
COMMAND_SENSING_MSG_WINCH_PUMPING ), NULL );
nProcessCnt = 2;
}
else if( m_szMsgBuffer[0] == '~ && m_szMsgBuffer[1] == '>' )
{
SendMessage( m_hRcvWnd, m_dwWndMsgID,
COMMAND_SENSING_MSG_POWER_OFF ), NULL ),

nProcessCnt = 2;

}
else
{
return FALSE;
}
//A e g AolnkE AbAlE 5.
m_nRcvDataCnt -= nProcessCnt;

memcpy( byBuffer , m_szMsgBuffer+nProcessCnt , m_nRcvDataCnt );
memcpy( m_szMsgBuffer , byBuffer , m_nRcvDataCnt );
return TRUE;
}
BOOL CSerialSensing::AnalysisMsg()
{
char szTempl64+1] = { NULL , }
CString strRevData;
CString strData;
CStringArray strRcvArry;
strRevData = m_szMsgBuffer;
//elol 8 o] AR S Fhst
int nStartlndex = strRcvData.Find( '$’);
if( nStartIndex == -1 ) return FALSE;
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//dlelg o] EAH Qld

int nEndIndex = nStartIndex + 63;

/delg ol AlZa Fol 28] AFEHJ=TF? ( dHeolH7 Fitel BoXA - return
FALSE )

if( strRevData.GetLength() <= nEndIndex ) return FALSE;

/'S EAEZ 64Byte”t AEHAA T npA 2 vl EZE 0x0D 7F ofd A -

if( *(m_szMsgBuffer+nEndIndex) '= 0x0D )

{
AfxMessageBox("$ it AFETE 64Byte’t A E QAR mpx]9 wlo] EVE 0xO0D 7F
o A -9");
[/ S AA T
BYTE byBufferl MAX_SENSING_MSG_LENGTH + 1] = { NULL , };
m_nRcvDataCnt--;
memcpy( byBuffer , m_szMsgBuffer+1 , m_nRcvDataCnt );
memcpy( m_szMsgBuffer , byBuffer , m_nRcvDataCnt );
//fr oIy AlY
//SetValidData();
return FALSE;
}

//strRevData = strRevData.GetString

memcpy( szTemp , m_szMsgBuffer+nStartIndex,64);

strRevData = szTemp;

strRevData.Delete(0,1); // "$" &=} A4
strRevData.Delete(strRevData.GetLength()-1,1); // "0x0D"v}o] E 2}
if( m_pDataWriter != NULL )

{

strData = "#t"+strRcvData;

if( m_pDataWriter && m_pDataWriter—>IsOpen() )

m_pDataWriter->Store( strData, strData.GetLength() );

}
split(strRevData.GetBuffer(), " ”, strRcvArry);
if( strRevArry.GetSize() == 1) /A4 A OFFAl $ S ol A7t &
{

strData = strRcvArry.GetAt(0);

if( strData == "D” )
m_pSensingData->m_nSensing_Start = 3;

else if( strData == "U" )
m_pSensingData->m_nSensing_Start = 4;

else if( strData == "A”" )
m_pSensingData->m_nSensing_Start = 5;

else if( strData == "B" )

m_pSensingData->m_nSensing_Start = 6;

else if( strData == "C"” )
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m_pSensingData->m_nSensing_Start = 7;
else if( strData == "S" )

m_pSensingData->m_nSensing_Start = 8;
else if( strData == "F” ) //% A

m_pSensingData->m_nSensing_Start = 9;
else if( strData == "E” ) //ERROR

m_pSensingData-—>m_nSensing_Start = 10;

else

for (int i = 0; i < strRevArry.GetSize(); i++)
{

strData = strRcvArry.GetAt();

switch (i)

{

case 0://HHMMSS
strepy (m_pSensingData->m_cTime, strData);
break;

case 1://temp
m_pSensingData->m_fTemp = atof(strData);
break;

case 2://pH
m_pSensingData->m_fpH = atof(strData);
break;

case 3://COND
m_pSensingData->m_nSpCond = atoi(strData);
break;

case 4://Depth
m_pSensingData->m_fDepth = atof(strData);
break;

case 5://batt
m_pSensingData->m_fBatt = atof(strData);
break;

case 6/DO_MG
m_pSensingData->m_fD0_mg = atof(strData);
break;

case 7://DO_SAT
m_pSensingData->m_fD0_Sat = atof(strData);
break;

case 8
if( strData == "D" )

m_pSensingData->m_nSensing_Start = 3;

else if( strData == "U" )
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m_pSensingData->m_nSensing_Start = 4,
else if( strData == "A” )
m_pSensingData->m_nSensing_Start = 5;
else if( strData == "B" )
m_pSensingData->m_nSensing_Start = 6;
else if( strData == "C" )
m_pSensingData->m_nSensing_Start = 7;
else if( strData == "S" )
m_pSensingData->m_nSensing_Start = 8;
else if( strData == "F" ) //83
m_pSensingData->m_nSensing_Start = 9;
else if( strData == "E” ) //ERROR
m_pSensingData->m_nSensing_Start = 10;
break;

}
return TRUE;
}
/Aol g e R AE
void CSerialSensing::SendDepthData()
{
BYTE bBuff[300] = { NULL , };
//int nSize = sizeof(TDepth);
memcpy( bBuff , &m_pDepthData->wDepth , 3 );
memcpy ( bBuff+2 , &m_pDepthData->cSampling , 1 );
SendData(bBuff, sizeof( TDepth));
Sleep( 5 );
}
//AETE Fhto] EX A A UIIHA fFEEAE FETh
void CSerialSensing::SetValidData()
{

il

BYTE byBufferlMAX_SENSING_MSG_LENGTH + 1] = { NULL , };
JARZALD FH > AFEHJAETR? (HASH AL )
BOOL bFind = FALSE;
for( int i=0;i<m_nRcvDataCnt-1 ; i++ )
{
if( m_szMsgBuffer[i] == '-' && m_szMsgBuffer[i+1] == >’ ) { bFind =
TRUE; break; }
}
if( bFind )
{
while(m_nRcvDataCnt)
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if( m_szMsgBuffer[0] == '-' )
{

break;
}

m_nRcvDataCnt —-;

memcpy( byBuffer , m_szMsgBuffer+1 , m_nRcvDataCnt );
memcpy( m_szMsgBuffer , byBuffer , m_nRcvDataCnt );

memset( byBuffer , NULL , MAX_SENSING_MSG_LENGTH + 1 );

else

while(m_nRcvDataCnt)
{
if( (m_szMsgBuffer[0]) == '+ ||
(m_szMsgBuffer[0]) == "{’ ||

(m_szMsgBuffer[0]) == /" ||
(m_szMsgBuffer[0] == 'S’ && m_szMsgBuffer[1] == "1’ ) ||
(m_szMsgBuffer[0] == 'E’ && m_szMsgBuffer[1] == '1" ) ||
(m_szMsgBuffer[0] == 'S’ && m_szMsgBuffer[1] == 2" ) ||
(m_szMsgBuffer[0] == 'E’ && m_szMsgBuffer[1] == '2" ) ||
(m_szMsgBuffer[0] == 'S’ && m_szMsgBuffer[1] == '3’ ) ||
(m_szMsgBuffer[0] == 'E’ && m_szMsgBuffer[1] == '3’ ) ||
(m_szMsgBuffer[0]) == "}’ ||
(m_szMsgBuffer[0]) == 'P’ ||
(m_szMsgBuffer[0]) == -’ )

break;
}
else if(m_szMsgBuffer[0] == '$’ )
{
if( m_nRcvDataCnt >=64 )
{
if( m_szMsgBuffer[63] == 0x0d ) //AA dHeolHE

break;

else /A4 dlolH & T4 He=F.
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break;

}

m_nRcvDataCnt —-;

memcpy( byBuffer |, m_szMsgBuffer+1 , m_nRcvDataCnt );
memcpy( m_szMsgBuffer , byBuffer , m_nRcvDataCnt );

memset( byBuffer , NULL , MAX_SENSING_MSG_LENGTH + 1 );
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