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SUMMARY

[. Title : Development of Forest Resource Management System Using

Personal Digital Assistant

[I. Purpose and necessity of the study

People lived in comfortable circumstances and demand for information is
getting increased with recently developing industry and science. However, it
is not effective to use data obtained from forest against efforts to achieve
information for forest and natural environment. So, it is necessary to
introduce a forest resource management system by information of forest
resources and computerization of database in Korea.

Korea makes an effort to develop valuable forest resources, to promote
forest industry by effective use in the forest region and package
development in mountain village, and to improve healthy and cheerful
forest environment Dby preserving forest ecosystems and promoting
environmental functions under the purpose of the construction basis for
sustainable forest management. Also, the current position shows that
incoming price of wood increases depending on increase in wood
consumption and decrease in resources. Considering this situation, it is
necessary to develop and supply advanced equipment which is needed
various works of forest management in the forest field for preparing wood
consumption in the future and using wood productivity effectively in the

present.

The purpose of the study is to develop a system to survey, search, and

manage things related to forestry, such as growth of trees, data for growth



circumstance, and materials for some forest working with Personal Digital

Assistant.

[ll. Contents and scope of the study

The ultimate goals can be summarize as follows:

— To develop a forest inventory system for volume and height of tree etc.

with PDA

To develop a forest information management system for data related to
maps and forest management

— To develop a forest resources management system for forest resources
related to circulation of forest products and tree management, and field

application

First, the main contents of the forest inventory system are to select
investigation items and classify into different types, to input and correct of
investigation items, to develop a PDA searching system software for
deciding treatment methods, and to test of application and analyze
effectiveness in the field with developed searching system .

Second, the main contents of the forest information management system
are to document forest basic data, to search and utilize GIS data or a plan
such as digital topographic maps, and to develop PDA software which can
apply location information from GPS.

Third, the main contents of the forest resources management system are
to manage trees using PDA embedding database about trees utilizing a bar
code and to improve forest works or circulation efficiency of forest

products.



IV. Results of the study and propositions about application

The results of development of forest resources management system are as

follows:

- FIS software which can input, search, and manage forest searching data
by using PDA has been developed in 1 year(2003).

— Now that it can be possible to represent information such as working
position and present position on topographical map using digital
topographic maps and GPS, FIMS software that forest workers can
search various forest information and related to electronic data, such as
erosion control drawing and forest road establishments drawing has been
developed. Also, FIMS software which can identify current location in the
forest field and searching multimedia information using this system using
this system has been developed, and the public can use it in 2
year(2004).

— After attached a bar code on each trees to computerize management of
the seed production and the breeding forest, FRMS software which can
correct and search database of each trees using PDA in the forest field
has been developed in 3 year(2005). Also, FRSM software which can
manage basic data such as producer and output in the process of

circulation and auction of forest products has been developed.

These softwares are possible to utilize directly in the field through field

application and analysis.

A proposition is that additional support is necessary to be applied this

management system to related organization and forest field. That is as

_10_



follows:

It is necessary to add and improve function continuously, and to do
public relations. For example, in the case of forest inventory system, it
could be possible to have high efficiency through a speech recognition
system using PDA. For this, a conference on common development of
technology with related corporation is in progress.

In the case of a forest information management system, data which is
appropriate to related organization could be used, and specialized data to
each regions could be developed. Most of forest works are various
depending on organization, location of work, and work type. Thus, it is
effective for work and working efficiency to supply specialized data which
can apply to developed system additionally.

The system was developed to use not only forest works but also the
public in other purpose. For this, it is possible to use mountain climbing
and forest bath etc. effectively when supplying maps such as national park
additionally. Also, it is possible to use a disaster or a misstep when people
climb a mountain. Therefore, it is necessary to improve the system with a
navigation based on WindowsCE for the public.

In the case of a forest resources management system, although it was
developed on tricholoma matsutake in the field of circulation of forest
products, it is necessary for thinning wood or other forest products to
improve. Also, if data such as auction price conveys in the realtime
through Internet or constructing unified database, it is possible to improve
the circulation system of forest products.

It is possible to protect pinetree pest or damage spread through

improvement of a forest resources management system.

In advanced IT industry, the capacity of a semiconductor has rapidly

_11_



advanced twice a year like Moor's law or Hwang's law. Related equipment
such as GPS and PDA has been released day by day. Korea has fostered
IT technology, a portable Internet demonstration and commercialization of
satellite DMB system development as a world leader during Busan APEC,
2005. Also, a manpower industry like a forestry should be strengtened a
national competitiveness using high technology and equipment under the

situation of FTA(free trade agreement).

This system that integrates our advanced IT technology with forestry and

related field can be effectively utilized. For this, it is necessary for research

and development as a national level to continuous support and concern.

_12_
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ULH.
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O Processor Type: Intel StrongARM 32-bit processor, Intel PXA250 or

Intel XScale™
O Processor Speed: 206MHz or 400MHz
O Memory RAM: 64MB or 128MB (PocketPC2003)

ROM: 32MB, 48MB or 64MB

O Display Type: Reflective TFT LCD
O Number of Colors: 65,536 JtXl
O Display Resolution: 240 x 320
O Weight: 190g, 6.70z
O Battery Life: Up to 12 hours Rechargeable lithium polymer
O Expansion: Built In SD card slot for memory expansion

fIo olet 20l =22 PocketPC JIES2 266MHzSl Intel StrongARM,
Intel PXA250 or Intel XScale2l CPUE EMot] JULU, HLEUH A= 0/ 2
Aol Z20ds AHE = JACH UHHX AFZE2 HMZXAHol ek ZetXiXie
Ol2t= 2tH L0l JHZLO0l JtsolLt

Ol J1&2 HERQ PamIIS0Hl dloh FHOE SIEANH AL 0IE HIE2Z
st HEIOICIN &5, SD, Memorystic, CF 1t 201 RS2 AEE HN&E &
XE KXokl JA0A s HOIHE Melg = UCH OetM 2XE =0l i

SEZAIAEN HEst J1E5C2 THHUGIA2M, Microsoft S N
£0! Visual Tool(VB, VC)2 &Z56t0] PCAZE 2t &M JHLct= 20l 0l
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e
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2. PDA 2ZEY O Hu&EE

PDAE AZEQN WY SZE OSOl Met el SFIE AIEELD UKL
Micorsoft PocketPC & MAHON A= VB, Delphi, VC &0| 0l&&l12 UCH OtcH
of HEHEQ AZEYN HWLSZS Jl=otRULH
O Windows CE Toolkit for Visual-C++ 6.0
O Windows CE Toolkit for Visual BASIC 6.0
O Windows CE Toolkit for Visual J++ 6.0
O Embedded Visual —=C ++3.0 or ++4.0
O Embedded Visual BASIC 3.0

= A5 0= eMbeded Visual-C++3.02 Jl=2& EEoIULH, JI=
E3Z2 PocketPC 2002 2 Win32 (WCE ARM)OICH. 18 6& eMbeded

Visual-C ++2 AtE0t0 T2 &S s stHs 20F=10 UL
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e IHL U= eMbeded Visual-C++3.01t eMbeded Visual-C++4.02 & &35t
*CH 1O 0lR!RE PocketPC 20022 T2 12 eMbeded Visual-C++3.02& #
S X 8H PocketPC 2003 AZEP = eMbeded Visual-C++4.022 Z &35t
OF otJl M=0ICt Jl=2 ZHZ2 PocketPC2002, PocketPC2003 1t Win32
(WCE ARM)OIC}.
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3. PocketPC 2&AHIH 22X

PODAZE XA X2 08 701 ZEAIGHALCH

Application
Embedded shell
Remote Connection
Windows CE Shell Service
Win32 API
Core DLL/Winsock/Commectrl/Wininit/CommDLG

Kernel Device .
Library GWES Control File system
AOL Driver Device TCP/IP IrDA Driver
ng((j)(tar Oriver Device Oriver

PDA Hardware

J8 7. POA 2EAAS 7=

Jg0l M, Windows CEE J|2&92 Windows CE2F Userll QIEHHOIAS
ot GWES(Graphics, Windowing and Event Subsystem)& JI&ICH. GWES

defEe=z UEH HHUHAM AISA 25, SSZZ2 080 2SMMH2te BHE

rr

E U ML

12
Wi

£ etth. GWESE sl €2 JlssS AL UL

re

O Windows CE Style 3t Windows CE Overlapping
O Keyboard® Styles Input

O Tool Bar%t Menu Bar8 Z&X&

O H=Zel £= AKX K&

O Full UNICODE X &
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O GDI(Graphics Device Interface) X<
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WindowsCE= Ct&tet S&lJIsS WXEot) ULH Serial SAUHAMFE HTTP,
FTP, CIFSSS XI&0ot0, IrDA, TCP/IP, PPP, SLIP, NDIS, TAPI, RAS &=%S
K& et

Windows CE S2EMAs TS €2 2L0t=R0 MEsS 2R

o

Ct.

512KBS| =& OS &x8<

4KB2l = A JtE W22l

Booting &0l EZ 2 ( Instant ON )
Touch screens Jl222 A&

ZICH 3200l Z=2MIA X2

Intel CPU 2I0l CHE CPU XI& ( SH3, SH4, MIPS, ARM)

o o O O O O O

MOl Win32 API2l A2 (JIE Win16 AIRED})
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N0l At St

PDASl =2 A

IES Ipag3850 Ipag3870 Ipag4150
3| 133 x 84 x 16mm 133 x 84 x 16mm | 113:6 x 10.6x13.5
o 190g 190g 4.67 oz (132 @)
a (including battery) (including battery) (including battery)
32-bit Intel StrongARM |32-bit Intel StrongARM
microprocessor, microprocessor, 400 MHz Intel
TIZHA running at 206 MHz running at 206 MHz XScaleTM
on a 100 MHz on a 100 MHz Jle Jl8t T2 MM
memory bus memory bus
Color T(hin §i|m Color T(hin f;ilm
Transistor (TFT) liquid | Transistor (TFT) liquid = =
CIAZdl0l crystal display crystal display %|5A(&E|§1II O?iﬂf;]éy
Colors Possible: Colors Possible: -= =
65,536 (64K, 16-bit) | 65,536 (64K, 16-bit)
BHIA3R Touch Screen Touch Screen Touch Screen
= Mi22I(RAM) 64 MB RAM 64 MB RAM 64 MB SDRAM
E34 S(ROM) 32 MB Flash ROM 32 MB Flash ROM 32 MB Flash ROM
E8 SD £% -
L&y &&dEsR UsSB/ IrDA1.0 / SD UsB/ IrDA1.0 / SD SD/MMC type E=
XI&, SDIO ready
ool =, AL, olol22 =, AL, olol22 =, AL,
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$GPGGA,025747.324,3550.2232,N,12844.0304,E,1,06,1.5,77.3,M,24.3,M,0.0
,0000+4E

$GPGLL,3550.2232,N,12844.0304,E,025747.324,A*3C

$GPGSA, A,3,01,25,14,06,16,30,,,,,,,2.9,1.5,2.5+38B
$GPGSV,2,1,07,01,81,267,42,25,62,335,44,14,53,154,47,06,44,084,42+7A
$GPGSV,2,2,07,16,38,239,43,30,25,048,37,20,16,301,00%46
$GPRMC,025747.324,A,3550.2232,N,12844.0304,E,22.733009,166.95,12100
5,,*3F

$GPVTG,166.95,T,,M,22.733009,N,42.100732,K*52
$GPGGA,025748.324,3550.2168,N,12844.0322,E,1,06,1.5,77.3,M,24.3,M,0.0
,0000%49

$GPGLL,3550.2168,N,12844.0322,E,025748.324,A*3B
$GPGSA,A,3,01,25,14,06,16,30,,,,,,,2.9,1.5,2.5%3B
$GPGSV,2,1,07,01,81,266,42,25,62,335,44,14,53,154,47,06,44,083,42%7C
$GPGSV,2,2,07,16,39,239,43,30,25,048,36,20,16,301,00%46
$GPRMC,025748.324,A,3550.2168,N,12844.0322,E,23.941589,167.61,12100
5,,%x35

$GPVTG,167.61,T,,M,23.941589,N,44.338979,K*51
$GPGGA,025749.324,3550.2100,N,12844.0339,E,1,06,1.5,77.2,M,24.3,M,0.0
,0000%4D

$GPGLL,3550.2100,N,12844.0339,E,025749.324,A*3E
$GPGSA,A,3,01,25,14,06,16,30,,,,,,,2.9,1.5,2.5%3B
$GPGSV,2,1,07,01,81,266,42,25,62,335,44,14,53,154,47,06,44,083,42%7C
$GPGSV,2,2,07,16,39,239,43,30,25,048,36,20,16,301,00%46
$GPRMC,025749.324,A,3550.2100,N,12844.0339,E,25.097566,167.63,12100
5,,%x37

$GPVTG,167.63,T,,M,25.097566,N,46.479808,K*51
$GPGGA,025750.323,3550.2031,N,12844.0358,E,1,06,1.5,77.1,M,24.3,M,0.0
,0000%45
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GPGGA - Global positioning system fixed data

zc Cil Al 49
1 | Sentence ID $GPGGA Global positioning system fixed data
2 | UTC Time 92204.999 hhmmss.sss
3 | Latitude 4250.5589 ddmm.mmmm
4 | N/S Indicator S N = North, S = South
5 | Longitude 14718.5084 | ddmm.mmmm
6 | E/W Indicator E E = East, W = West
2 | position Fix 1 0 = Invalid, 1. = Valid SPS, 2 = Valid
DGPS, 3 = Valid PPS
8 | Satellites Used 4 Satellites being used (0-12)
9 | HDOP 24.4 Horizontal dilution of precision
10| Attitude 19.7 AIFitudf-; in meters according to WGS-84
ellipsoid
11 | Altitude Units M M = Meters
1o Geoid Geoid Seperation in meters according to
Seperation WGS-84 ellipsoid
13 | Seperation Units M = Meters
14 | DGPS Age Age of DGPS data in seconds
15 | DGPS Station ID | O
16 | Checksum *1F
17 | Terminator CR/LF

GPRMC - Position and time

zc Ol Kl a9
Recommended Minimum Specific GNSS
1 | Sentence ID $GPRMC
Data
2 | UTC Time 92204.999 hhmmss.sss
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3 | Status A A = Valid, V = Invalid
4 | Latitude 4250.5589 ddmm.mmmm

5 | N/S Indicator S N = North, S = South
6 | Longitude 14718.5084 dddmm.mmmm

7 | E/W Indicator E E = East, W = West

8 Spoefndd over 0 Knots

9 g%ﬁg over 0 Degrees

10 | UTC Date 211200 DDMMYY

11 | Magetc

12 | Checksum *25

13 | Terminator CR/LF

GPVTG - Course over ground

zc Ol Al &9
1 Sentence 1D $GPVTG
2 Course 89.68 Course in degrees
3 | Reference 89.68 T = True heading
4 | Course Course in degrees
5 | Reference 89.68 M = Magnetic heading
6 | Speed 0.00 Horizontal speed
7 | Units N N = Knots
8 Speed 0.00 Horizontal speed
9 | Units K K = KM/h
10 | Checksum *5F
11 | Terminator CR/LF
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GPGSA - Active satellites

zc Gil &l &Y
1 Sentence ID $GPGSA | GNSS DOP and active satellites
2 | Mode 1 A A = Auto 2D/3D, M = Forced 2D/3D
3 | Mode 1 3 1 = No fix, 2 =20, 3 = 3D
4 | Satellite used 1 1 Satellite used on channel 1
5 | Satellite used 2 20 Satellite used on channel 2
6 | Satellite used 3 19 Satellite used on channel 3
7 | Satellite used 4 13 Satellite used on channel 4
8 | Satellite used 5 Satellite used on channel 5
9 | Satellite used 6 Satellite used on channel 6
10 | Satellite used 7 Satellite used on channel 7
11 | Satellite used 8 Satellite used on channel 8
12 | Satellite used 9 Satellite used on channel 9
13 | Satellite used10 Satellite used on channel 10
14 | Satellite used11 Satellite used on channel 11
15 | Satellite used12 Satellite used on channel 12
16 | PDOP 40.4 Position dilution of precision
17 | HDOP 24.4 Horizontal dilution of precision
18 | VDOP 32.2 Vertical dilution of precision
19 | Checksum *0A
20 | Terminator CR/LF
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GPGSV

zc Cil Al 49
1 Sentence ID $GPGSV GNSS Satellites in View
5 Number of 3 Number of messages in complete
messages message (1-3)
3 Sequence 1 Sequence number of this entry (1-3)
number
4 S'atellites in 10
view
5 | Satellite ID 1 20 Range is 1-32
6 | Elevation 1 78 Elevation in degrees (0-90)
7 | Azimuth 1 331 Azimuth in degrees (0—359)
8 | SNR 1 45 Signal to noise ration in dBHZ (0-99)
9 | Satellite ID 2 1 Range is 1-32
10 | Elevation 2 59 Elevation in degrees (0-90)
11 | Azimuth 2 235 Azimuth in degrees (0—359)
12 | SNR 2 47 Signal to noise ration in dBHZ (0-99)
13 | Satellite ID 3 22 Range is 1-32
14 | Elevation 3 41 Elevation in degrees (0-90)
15 | Azimuth 3 69 Azimuth in degrees (0—359)
16 | SNR 3 Signal to noise ration in dBHZ (0-99)
17 | Satellite ID 4 13 Range is 1-32
18 | Elevation 4 32 Elevation in degrees (0-90)
19 | Azimuth 4 252 Azimuth in degrees (0—359)
20 | SNR 4 45 Signal to noise ration in dBHZ (0-99)
21 | Checksum *70
22 | Terminator CR/LF
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4. DXF =XIXIg€=2 GPS CIOIES A&
b XN+ g BE

A== EHEH0Z2Z X2 8 dds W HZ0AM =22 0ISctEA
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ol= EIRME Z=HEI2 M (Reference ellipsoid)et 8L =X 2 X729

=ES DGt =ot=dl, Ol EHEHAMS Xtol=et Otliet =X FO0I
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Metd X722 gal 3J18 UEHHE EHEREM2 X Colge NEA
o fIXIE Z&Edot= HMEMAS JIF0IC S 0l AMELZ= Oolgs
NAD(North  American Datum), AGD(Australian Geodetic Datum), EGD
(European Geodetic Datum), TD(Tokyo Datum) 0| UCH GIE =0 NAD27
diolgel 22 SN0 HIHAZFCl Meades RanchOllH, =HEIRMZ
Clark1866= MEiGHD UM, DI=0AM o, ™, XSS LA HEHA
o JI&0l & Ch.

WGS84 HI0IES 2% =XAE0l NFSH0 |IXIot) A2H, WGS84 &
EFRIME THEGHD RQUCH 0 WGS84= GPSEEANL DJIEO 1D JA2MH,

BAHECZ AIEEHD JU. 2iuietel S TD(Tokyo Datum)it BESSEL
EIRHE Mot QUCH &M 2 Liet £= X900 E=HEFAM2H HI0IE 0]
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Ct. fcluetel EX0IE0 FEH A

Sl 2dUetilA MZ22 GPSEEsS ot =% odd It =8e
SHOt ZdsECH e =9, RclUetdt EMMA SHEEMEZ eGSR E

HAEIZE M2 SROO0IBUA ME2 WGS84 Z=HEHEAMSR X7 &4 CI0IE
HMALL JIES EHAHEAZS IHEHS2

Oz MEtote B2 WGSs4 #
 —

o Z2& S0l SHot Zxdsttt. M=z WGS HMEXMAH=

GPS SE¥4IUE cdluete JIEE HdUE AME6H| AcHM= WGS84 EHRX
OlA BESSEL EtRXIZ2l P&, BESSEL EHX MZtEZtel BEHEO0l OIRUHN

t,Q

Selttet NEHMEH=E ZEHEFMEZ BESSELEHRME AtE6tH, FAk=
KelZEHE AMEot UCH BHAAHEHC R =) I=es TMEEAHE,
TAME NE= UTM XEAHE ALEEHLH fcluetel EEAHel 28 XEo AE8=2

SLAE 34, JIet 8 112 FEDH AT TMEEHUNAM HEIIEE2

F&3 125° E, 38° N
F&3 127° E, 38° N
$

A3 129° E, 38° N

g8 AAMBANAN St HEIF LEILK =S ot fote 2 74
o MHEFHWAM XEFHH= 500,000m(E, HM=E= 550,000m) N2, YHHEE
200,000m EZ JFett. = ZRFEe 127°E JIEeg sEZ2=Z= 1,000m
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APPENDIX Program Sources

1. GPS #=4IJ|1E Sé&t UIoIe ==& & o4,

BOOL CGPS::OpenConnection(int nPort, DWORD dwBaudRate) &&=

Aelgd S4S AMAots &2 08 ZEQ BaudRateZ ==41J|0l HZ6HH

BOOL CGPS::OpenConnection(int nPort, DWORD dwBaudRate)
{

if (m_hFile !'= INVALID_HANDLE_VALUE)
return FALSE;

CString szFileName;
szFileName.Format(_T("COM%d:"), nPort);

m_hFile = CreateFile(szFileName, GENERIC_WRITE |
GENERIC_READ, 0, NULL, OPEN_EXISTING, 0, NULL);

SetupComm(m_hFile, 4096, 4096);
PurgeComm(m_hFile, PURGE_TXABORT | PURGE_RXABORT |
PURGE_TXCLEAR | PURGE_RXCLEAR);

COMMTIMEOUTS CommTimeouts;

SetCommTimeouts(m_hFile, &CommTimeouts);

DCB dcb;
dcb.DCBlength = sizeof(DCB);
GetCommState(m_hFile, &dcb);

dcb.BaudRate = dwBaudRate;
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dcb.ByteSize = m_DCB.ByteSize;

dcb.Parity = m_DCB.Parity;
dcb.StopBits = m_DCB.StopBits;
dcb.fOutxDsrFlow = FALSE;

dcb.fDtrControl = DTR_CONTROL_ENABLE;
dcb.fOutxCtsFlow = FALSE;

dcb.fRtsControl = RTS_CONTROL_ENABLE;
dcb.fInX = FALSE;

dcb.fOutX = FALSE;

dcb.fBinary = TRUE;

dcb.fParity = TRUE;

SetCommState(m_hFile, &dchb);
SetCommMask(m_hFile, EV_RXCHAR);
EscapeCommPFunction(m_hFile, SETDTR);

return TRUE;

UINT CMainFrame::ReceiveGpsData(LPVOID IpParm) &%= THZ|
THREAD &2 EEo MY EZ Helds 42 =8 d2E $
IECZ & &2M =5 Y 2F ZES ot ZEZ 0IRHM ULCH
OtXIgteoz XMelJt 22€ HOolEEsE HH MRAM™ oHZ2I3ol&ol G0l

=410| 22 EUASS SKIohH =L

UINT CMainFrame::ReceiveGpsData(LPVOID lpParm)
{
CMainFrame* pWnd = (CMainFramex)lpParm:;
CGPS#* pGPS = pWnd->GetGPS();

int nBufferOffset = 0;
char* pBuffer[MAX_BUFFER];
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OS2 void CNMEA::Analyze() &%= 24l
DE0ICH dXMel HHUAN 2F &

CIOIEE 018 =HE, A2t &5 & ?1d 2 =2
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AN FElMds AHE =2 SN NMEA 2425, Mg S& 282 =
XMoo=z 0|26t GPS =4D|2 RHS HFEE o4 SEZZ )0l SXIoHAH
TS0 UL
2. N=(CAD £8) o4 & 5t =

sty 2 AIAEO XX O0IE= AutodeskAtOlAl MlESote DXF Z&E =
C2 H4dE XNk OOIEHE SEZ2 080l & dtoldelz H&otd Ar=stt
e D202 AEES ?IX sd deld XNE 008z R4EMH 24242
PDANIA 20 =252 HEol & = Y= gz =HEHSEHN MNEET
B34 B2 DXF OIOIEE= Ofchet 22 EHE FEHC

SECTION
2
HEADER
9
$ACADVER
1
AC1014
9
$ACADMAINTVER
70

9
$DWGCODEPAGE
3
ANSI_949
9
$INSBASE
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OXF &H&e X% OOolH= OXF =%l M2tM HEADER, CLASSES,
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E MapGen AM-05- 1k

ey g e P AT

SR I SREEAE,

o o
TN DUE SATINL,

" Bk
2 61. DFX HESHO| SHEY
LAYER
Xl
ICE &9 -
100 | Subclass marker (AcDblayerTableRecord)
2 | Layer name O

Standard flags (bit—coded values):

—
Il

Layer is frozen; otherwise layer is thawed.
= Layer is frozen by default in new viewports.
Layer is locked.

70

A~ N
([

16 | If set, table entry is externally dependent on an xref.

If this bit and bit 16 are both set, the externally dependent
xref has been successfully resolved.

32

If set, the table entry was referenced by at least one entity
in the drawing the last time the drawing was edited. (This
64 | flag is for the benefit of AutoCAD commands. It can be
ignored by most programs that read DXF files and need

not be set by programs that write DXF files.)
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62

Color number (if negative, layer is off)

e

6

Linetype name

290

Plotting flag. If set to 0, do not plot this layer

370

Lineweight enum value

390

Hard pointer 1D/handle of PlotStyleName object

LWPOLYLINE

RN

[N o

&4

N

=}
=

100

Subclass marker (AcDbPolyline)

90

Number of vertices

70

Polyline flag (bit—coded); default is 0:
1 = Closed; 128 = Plinegen

43

Constant width (optional; default = 0). Not used if variable
width (codes 40 and/or 41) is set

38

Elevation (optional; default = 0)

39

Thickness (optional; default = 0)

Vertex coordinates (in OCS), multiple entries; one entry for
each vertex
DXF: X value; APP: 2D point

20

DXF: Y value of vertex coordinates (in OCS), multiple
entries; one entry for each vertex

40

Starting width (multiple entries; one entry for each vertex)
(optional; default = 0; multiple entries). Not used if
constant width (code 43) is set

41

End width (multiple entries; one entry for each vertex)
(optional; default = 0; multiple entries). Not used if
constant width (code 43) is set
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Bulge (multiple entries; one entry for each vertex) (optional;

42
default = 0)
010 Extrusion direction (optional; default = 0, 0, 1) DXF: X
value; APP: 3D vector
220, . o .
530 DXF: Y and Z values of extrusion direction (optional)
POLYLINE
1&g Z& o N
100 | Subclass marker (AcDb2dPolyline or AcDb3dPolyline)
DXF: always 0
10 APP: a "dummy" point; the X and Y values are always
0, and the Z value is the polyline's elevation (in OCS
when 2D, WCS when 3D)
20 | DXF: always 0
30 DXF: polyline's elevation (in OCS when 2D, WCS
when 3D)
39 | Thickness (optional; default = 0)
Polyline flag (bit-coded); default is O:
1 = This is a closed polyline (or a polygon mesh
closed in the M direction).
2 = Curve—fit vertices have been added.
4 = Spline—fit vertices have been added.
70| 8 = This is a 3D polyline.
16 = This is a 3D polygon mesh.
32 = The polygon mesh is closed in the N direction.
64 = The polyline is a polyface mesh.
128 = The linetype pattern is generated continuously
around the vertices of this polyline.
40 | Default start width (optional; default = 0)
41 | Default end width (optional; default = 0)
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71 | Polygon mesh M vertex count (optional; default = 0)
72 | Polygon mesh N vertex count (optional; default = 0)
73 | Smooth surface M density (optional; default = 0)
74 | Smooth surface N density (optional; default = 0)
Curves and smooth surface type (optional; default =
75 0); integer codes, not bit-coded: 0 = No smooth
surface fitted 5 = Quadratic B-spline surface 6 =
Cubic B-spline surface 8 = Bezier surface
210 Extrusion direction (optional; default = 0, 0, 1) DXF:
X value; APP: 3D vector
220, 230 | DXF: Y and Z values of extrusion direction (optional)
VERTEX
g 3& =i A&
100 | Subclass marker (AcDbVertex)
100 Subclass marker (AcDb2dVertex or
AcDb3dPolylineVertex)
- Location point (in OCS when 2D, and WCS when 3D) o
DXF: X value; APP: 3D point
20. 30 DXF: Y and Z values of location point (in OCS when o
20, and WCS when 3D)
40 | Starting width (optional; default is 0)
41 | Ending width (optional; default is 0)
Bulge (optional; default is 0). The bulge is the
tangent of one fourth the included angle for an arc
49 segment, made negative if the arc goes clockwise
from the start point to the endpoint. A bulge of 0
indicates a straight segment, and a bulge of 1 is a
semicircle.
70 | Vertex flags:
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1 = Extra vertex created by curve—fitting

2 = Curve—fit tangent defined for this vertex. A
curve—fit tangent direction of 0 may be omitted from
DXF output but is significant if this bit is set.

4 = Not used

8 = Spline vertex created by spline—fitting

16

Spline frame control point
32 = 3D polyline vertex

64 = 3D polygon mesh

128 = Polyface mesh vertex

50 | Curve fit tangent direction

21 Polyface mesh vertex index. Optional. Present only if
nonzero

75 Polyface mesh vertex index. Optional. Present only if
nonzero

73 Polyface mesh vertex index. Optional. Present only if
nonzero

74 Polyface mesh vertex index. Optional. Present only if

nonzero
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GISM2CE2I0IAM AtEStE HEH= 25 FIHN SF2 XHHE ALEStCH
GPS ¢ ZEWAM AtEdl= WGS84 HEHS XA AScte 5 JAE

JlZ= BESSEL ZEHE AISECH SEMe 292 HMEHE EEotH &5 HE

o XNITQ GPS 4l BEE 0|EtCH
H 35. OigtoI= =01 JI12 HEA
23 A TM (Transverse Mercator)
2 FEFY A Bessel 1841
Datum Tokyo
AR 7% 1250 00' 10.405", 9% 380 00' 00"
T3 7l 491 | sF9H 7% 1270 00' 10.405", $1% 380 00' 00"
sFdA 7% 1290 00' 10.405", $1% 380 00' 00"
Fo/ledA lsta A dEHet (s 26.6871m)
QP ] S i 1 200,000 m
Y B3 Y % 500,000 m

GISM2CEOIAM HEg =+ A= =3 ¥?= 1/2500 ~ 1/30,000 XI=OICH

Jdelld WRELZ AZdts 22l AEE mmEg 28 JISotn U

= Of
A= Ot X189 WolA S=206 d&s AN-E HEg = UASF 78
S ACH
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void CMapCoord::CalcResolution(CDC #pDC)

{
CPoint ptMilliMeter;
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