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A Study on development of advanced growth
control system with remote control and

practical use in chrysanthemum
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SUMMARY

A Study on development of advanced growth control system with

remote control and practical use in chrysanthemum

This study aimed at establishing a cutting-edge growth control system of
chrysanthemum with remote control was performed by :

1) Stable real-time remote control and self diagnosis system for promotion of high
quality flowers production with minimum labor in green house.

2) Analysis of growth response to temperature and day length and data-basing for
establishing optimal conditions and growth modeling of chrysanthemum

3) Examination for precision of temperature controller and appraisal for the
performance of the designated software in cultivation.

4) Analysis of economical efficacy in culture through conventional methods and

remote control for examination of the possibility for practical use
The followings are the findings of this project.

1. Establishing the remote control and self diagnosis system and operation in green

house.

The remote control system that consists of database, web-server, controller in
greenhouse, and clients was developed in this study. Database of server stores user
information and greenhouse condition, and functions to manage user login and condition
data. In addition, user oriented web server monitors greenhouse based on Java applet
which is client program for easy management of green house. And master and driver
board installed inside greenhouse estimate environmental data controling greenhouse

condition.
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The function of remote control system is to collect and analyze database on
horticulture and exchange data with server. And more precise information can be
obtained simultaneously using multiple sensors inside greenhouse compared with single
sensor system. Moreover repeat control within setting time of timer routine and control
algorithm for setting points were capable of self-estimation. This system managed
effectively green house in remote control.

Operation of remote control system developed in this study showed that user could
easily modify setting point using PC through web browser on the internet through as
well as visiting green house. In addition, the control devices inside greenhouse could be
managed by manual control of remote controller. Therefore all of the control devices of
greenhouse can be managed by remote control using PC on the internet without visiting.
And the operation condition of control devices can be intuitively checked through

imaging information via camera installed in greenhouse.

2. Modeling of conditions and growth based on database

The effect of temperature, day length, CO: concentration, light intensity, amount of
irrigation, pH, starting time of irrigation, and concentration of nutrient solution that
affect on growth and flowering for Data Base in ‘Soobandryeok’ of chrysanthemum can
be described as follows.

Flower bud differentiation and flowering were possible over 21C in constant
temperature of day and night and number of leaves increased showing rosette
phenomenon in the tip of stem under 18C. Flowering was possible in all the treatment
at 25C during day and 14-20C during night and higher temperature at night resulted
in earlier flowering. On the contrary height was longer in lower temperature during
night. In case of differential in night temperature before and after midnight, higher
temperature after midnight affected on earlier response of flowering higher quality of cut
flower. Experimental results according to the day length. In case of up to 13 hours day
length is flower bud differentiation was possible, however, flowering started only in less
than 12 hours of day length. In case of 12 hours of day length: As a result of

differential in day length of flower bud development phase after induction of flower bud
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differentiation, flower bloomed only in the same day length as or short than that of
flower bud differentiation. Continuous supply of CO: during light period caused chlorosis
and mortality of leaves, resulting in more serious demage in higher concentration.
However, only for 2 hours of CO: supply in succession of light period contributed to
increase of fresh weight, floret number and to be earlier flowering response compared
with top part. Flower bloomed normally in low intensity of light of 5000 Lux. Optimal
frequency of irrigation for growth and flowering was : once every 2 days before
short-day treatment and once or twice a day after short-day treatment. Though pH
didn’t considerably affect on growth and flowering, maintaining pH 6-7 after short-day
treatment considered to be better.

In the mean time experiment were divided into 2 types of vegetative growth period
and reproductive growth period to set up starting point of irrigation in bed soil culture
of chrysanthemum : optimal point was at —-20kPa in vegetative growth period and -bkPa
in reproductive growth period. And the optimal level of nutrient solution in fertigation
culture of chrysanthemum for growth and flowering response was at a half times of
standard solution in both vegetative growth period and reproductive growth period,
contributing to the highest quality of cut flower. Moreover soil EC did not increse at
this concentration. Although growth condition of plant gives major criteria for optimum
level of nutrient solution in fertigation culture, a half times of low concentration
estimated to be effective for long—term culture in consideration of soil salinization.

Based on above result, Data Base in ‘Soobandryeok’ of chrysanthemum was
established, growth modeling was made, and some of data were applied to experiment

for culture with remote control system.

3. Precision test of the controller and performance appraisal of the software

Estimation for the temperature and humidity of green house controlled automatically
by proposed system and comparison with the reference values showed following results
: Higher setting temperature during night and bigger temperature difference between day
and night caused larger variation. Lower temperature during night had an effect on

longer time to reference temperature of day. It shows that the temperature did not rise
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rapidly because of low temperature of outside. Likewise the temperature difference
between day and night depended on weather outside as well. Thus the difference was
small at night regardless of weather, on the contrary, the day temperature didn’t reach
the reference temperature. However temperature difference between day and night was
improved by installing circulating fan. Accordingly it was observed that operation
criteria for temperature device should be different according to external temperature and
setting temperature and temperature variation could be lessened by installing circulating
fan. Moreover the controller should be set for rapid rising of the greenhouse temperature
in the morning to enrich photosynthesis. Humidity was higher as reference temperature
during night was lower.

Comparison data between CR10X of Campbell co. and sensor of temperature, CO2 and
soill water tension installed in control device developed in this study estimated in the
same position to examine precision of the programmed software for measure and control
and showed nearly the same values. Consequently estimation was accurate in any
virtual conditions for high, low, and constant values. Therefore estimation values of
measure devices developed in this project were considered to be effectively used for
control of greenhouse conditions. Accordingly, all the software for AD conversion of
analogue value estimated from sensor, save in date base, and monitoring it by user
were able to examine and monitor proper green house condition.

The examination of precision in control algorithm developed in this study for each
conditions showed that temperature, CO and soil water tension were accurately
controlled almost near in the reference range. Moreover control device operated in
precise moment in case of using timer and repeat control algorithm within setting time.
Automatic and manual operation controlled precisely in both web and control device
installed in field. Therefore, software of control device developed in this study was
verified to control conditions as well as estimate environmental data through control
device.

Performance of software combined with each control elements was appraised by
control point, remote control system, and conventional method based on condition of
temperature, soil moisture, and CO: to compare the commercial value of cut flowers.

Condition was controlled and measured comparably precisely by remote control system.
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Days for flowering were : 14.9 days earlier in controlled temperature condition than in
conventional condition, 0.2 days earlier in controlled soil moisture than in conventional
condition, and 2.6 days shortened in CO: treatment than in non-treatment. Therefore,
days for booming were considered to be advanced by 17.3 days under the condition of
maintaining proper temperature with CQO: treatment. Flower length which is one of the
most important factors to indicate the quality of flower did not have any correlation
with temperature, however, it was 3.3cm longer in soil humidity of -20kPa and 3.8cm
shorter in CO: treatment than in non-treatment. It shows that control of experimental
conditions didn't affect flower length. Whereas growing period per crop could be
advanced by 17.3 days, it will save management cost and enhance utilization rate of

fixed capital.

4. Analysis of economical efficiency

Chrysanthemum is highly-preferred floricultural crop with mass annual consumption
and buying frequency. It contributed to increase of annual production amount and area
and promising prospect for export because average price of a month for recent 11 years
1s 228 won in a flower and it is more than twice as cheap as that in Japan of major
export country. In the mean time farm mechanization and automation is in a urgent
need to compensate for productivity loss caused by decreasing population and increasing
ratio of the aged in rural areas. As remote control system can control automatically by
reference values and confirm intuitively by monitor, green house can be managed stably.
The merits of remote control system are : 1)enhancement of commercial value by
precise condition control, the second is time and effort 2)reduction of time and effort to
visit green house only for condition control by remote control 3) liberal leisure time by
free access to internet anywhere.

It saves totally 3,363,823 won based on economical conversion for three crops a year
in 10a of planting area, which includes 489,630 won by quality enhancement of flowers,
872,898 won by sparing time for condition control, 1,745,795 won by reduction time for
visiting greenhouse, and 255500 won by saving round cost expenditure for long distance

to green house, and will have more cost-effectiveness in a larger growing area. The
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total additional cost amounts 1,414,722 won including installation expenditure of 592,200
won, maintenance fee of 118435 won, interest for investment of 296,087, and rent fee for
internet of 408,000 won. Thus, it creates 1,949,101 won of annual economical profit by
installing remote control, which was subtracted 1,414,722 won for quality enhancement
from 3,363,823 won for facility establishment and reduces management cost significantly.
Furthermore, management cost will have more cost-effectiveness from four crops a year.

From the above results, remote control system will enhance the productivity by work
force reduction, improves the life quality of the farmers with more leisure time, and

increase income from subsidiary work.
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o) BEYEE A" g5

RUB Y Al2gE AAA A 24 A&Ss gotd + A%EF Java Applets ©]§
skl skl § Bl Ao Ay Ant 22O Zup ofEslolgtar st ¢
ol Aol A} AR-g2Lote] ATzt oltt w29l W e FAE ZRIOHoR Wol offd
ko Anp o E8le BEkeA e S Aol Jhesith Anp ofESlolA BEkeAE Aol
T AU vt ' Bep A A zup of Z8lo] s fJA T2 5 ATk AEU JaER
o dn[AlolE BT Ak 23 YEE Hypertext Markup Language(HTML)[ A AF-§-3t
T odom Aup 2 HEANA 2 of 3o FFE TE2Y G Y] el ol & ol &sf 4
vk 22 a9 FEo AYds A & Ak

a8l vy e AWl FhulelsE Axis 2400 Camera Server (L9 28) 9F SonyAle
EVI-D30 7tdlgt (29 29)& o] &atdth A A= ol o] &sto] AR E dFEs
th #A Aol AgE I EVI-D30 Zivets #$ wekow 180% 3 At Abs W
Fow 9% Mgt 2l 1002 FAHT F 9= VTS 7HAL vk T Axis 2400
Camera Server?] A9 49 M7= E2a 4 9lom w3l 20714 Algld E4ld ¢
g Aol 7} 7Hs sk

UM A a9 7 flelA AWEidY SetoldE ZRady MuUHY SR

(ELLEL11] [®
LR il B
F

9 28 AXIS 2400 Video Server 19 29. SONY EVI-D30
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1) 7% Qe4ne] DB 7%

7hH Am 1 R BA, A ekl dieolE wd

DB} #d¥e M4 2 A85E Fxste] MySQLS A3l DB AWME A8
agla Z2aW APIZE JDBCS C-APIE AME3Sth DB AW zA59 A% 2
Zo] F Agoln, & dlolE o A H HA oA A FAS Frh 249

DB Hl°o]=3 DB MW Z=aHdS F 33 19 300 el wlolE e 552 WA A

Ez7t AN ZEE gjol2th e]a DB AW dud= Al=RlS F3 o] ARnE 744
etk AEEZY7E 7 Alo]7)e] W J1EH(E 3DS 4 W DBAMA dulgE A

28s AR AEE THA A 2 Al 7S Alodn olHd A Fol dolye &42 gl
At

¥ 3. 24 DB table

Table Column name Describe H] 31

User_ID tableoll A1 2] <A

User_ NAME ALE-2} ofol T
Client Password s e e AREAL o st R

House ALgAEe] 24 WS

Connecting AFEAFSE A e A

House_ID 24 HE o A =

L J- 2]

House User_ID Client table®] %=X A

Step oA

Time Al ZF

Heat kg A — B}
Standard Cs(a)ll %“’:* o 7l &gkl gk AR

Co2 Sl ESR-=

H2o EdgE

Rec_ID 715 H o] B9 A

Rec_NAME 715 E o] 59 o] F y .
RecList User_ NAME 71 EHol &2 2 qu;la Agel d@

Gap A== 74 °

Writing AR 75 A
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B [ deepwide@houcon:home/deepwide 1 houe :" e ] B2

AR mBa - 4oy a g
[rootEhoucon deepwide]#t mysql -u root -p

Enter password:

Welcome to the MySQL monitor. Commands end with ; or Wg.

Your MySOL connection id is 131 to server version: 4.8.12

Type ‘help;® or "Wh" for help. Type "Wc' to clear the buffer.

mysql> [

@] 8 | 8 |55 ] 25 |Eng|| 31-16:34:24 | Row[17] Col [64]

19 30. DB Server program

Standard;

|
|
|
|
|
|
+
I
|
|
|
|
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/***************************************************************\
* name . control_A
* note : Timer routine

* UserSetTimelch].flag0 : timer first bit(H & FAH =S FAH= ¥ E)
* UserSetTimelch] flagl : device state bit(FA] Aol Aef= YElE H]
E)

* where call : control()

* return * X
\***************************************************************/
void control_A(unsigned char ch) {

if(!UserSetTimelchl.flag0) { // Z7]°] st ¢35
UserSetTimel[ch].flag0 = 1;
if(isOn(ch)) {
outCON(ch, 1, 0); // open
UserSetTimelch]l.flagl = 1; // @A E#Jvt= EA| S

i

78

}
else {
outCON(ch, 0, 0); // close
UserSetTimelch]l.flagl = 0; // @A 23Utz F A3t
}
}
else {
if(isOn(ch)) {
if(UserSetTimelchl.flagl == 1)
return;
else {
outCON(ch, 1, 0); // open
UserSetTimelchlflagl = 1; // dA ddgt= &
hia=
}
}
else {
if(UserSetTimelch].flagl == 0)
return;
else {
outCON(ch, 0, 0); // close
UserSetTimelch].flagl = 0; / @A @3 A= FA| 3t}
}
}
}
}
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A AN AR AT F QRE AAH Ak

A5 isOn(ch) ol Al @Al o] Afdo] ofwl dejel glofofsti=A] dolirh 181 £
Action 2 Dead A17FQ1A] gelebal isAtDt() $E &3 Action %> Dead &%Fo] &%
=% golgtt}, wek Action HFo] Ew oW UserSetTimelchl.flagl FIEE ‘o2 A&}
3 AXZ 2t 22y Dead F2bo] #yk o™ UserSetTimelch].flagd) H|ES 00 18l
UserSetTimelchl.flagl HEE ‘1’2 HAS & FXE AG.(29d 34, 35)

gl by
1 e b
Il = A Iox_ i al
slart | | FE_hghif 1] = [
II i 1 il
I g e,
e
T € [ < re_sing b h |
53 EEAT AT ’ TR (E
ot -'-..- i |
im=ter  merae ] & I
e, ___.-" -
- o
T T Ll I s LIk 5

END

Y 34 8 AR Bl EA
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/***************************************************************\
* name - control_B
note : HeadLight routine
UserSetTime[ch].flag) : dt A B S el E bit
UserSetTime[chl.flagl : at A HE JEIE bit
where call : control()

* return | X
\***************************************************************/

void control_B(unsigned char ch) {
if(isOn(ch)) {
if(UserSetTime[ch].flagl == 1) { // at o|9
if( isAtDt(ch, 1) ) { // at7} €% ed

* K Ok Kk

UserSetTimel[ch].curDT = UserSetTime[ch].dt;

UserSetTimelchl.flagl = 0; // at state bit
UserSetTimelchl.flag0 = 1; // dt state bit
outCON(ch, 0, 0); // Headlight OFF

}

else
return;

}
else if(UserSetTimelchl.flag0 == 1) { // dt o=
if( isAtDt(ch, 0) ) { // dt7} €%2o™

UserSetTimelch].curAT = UserSetTimelch].at;
UserSetTimelch].flagl = 1; // at state bit
UserSetTimelchl.flag0 = 0; // dt state bit
} outCON(ch, 1, 0); // Headlight ON
else
return;
/) AL AFE at2 FEFS Al gk
else {
UserSetTimel[ch].flagl = 1; // at state bit
UserSetTime[ch].flag0 = 0; // dt state bit
outCON(ch, 1, 0); // Headlight ON
UserSetTimelch].curAT = UserSetTimelch].at;
}
else {
UserSetTime[ch].flagl = 0;
UserSetTimelch].flag0 = 0;
: outCON(ch, 0, 0); // OFF
)
19 35, A8 AR whEAo] Ak A=
oh) AAA Ao
AR Aole &%, EGFEEE a8a CO9 22 42 AES Aostes WS
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/***************************************************************\

* name - control_C

* note : Temperature, CO2, Pot routine

* UserSetTimelchl.flag) : dt A E]S UEFHE bit
* UserSetTimelch].flagl : at A 1S YEFA = bit
* UserSetTimelchl.flag2 : %9 ¢ WHe4elx], Wk e 491x #¥E3}
* where call : control()

* return @ X
\***************************************************************/

ol

bit

¢
O

void control_C(unsigned char ch) {
unsigned int val;
val = (SrMtoE[channel[ch][3]¥2+3] << 8) & 0xff00;
val |= (SrMtoE[channellch]l[3]*2+4] & 0x00ff);

// at ©]H
if( UserSetTimelch].flagl){
if( isAtDt(ch, 1) ) { // at7} EW =Lk
UserSetTimelch].flagl = 0; // at state bit
UserSetTimel[ch].flag0 = 1; // dt state bit
// dead
outCON(ch, 0, 0); // OFF

}
else
return;
}
// dt o]

else if( UserSetTimelch].flag0) {
if( isAtDt(ch, 0) ) { // dt7} &%=
UserSetTimel[ch].flagl = 0; // at state bit
UserSetTime[ch].flag0 = 0; // dt state bit

else
return;

a9 37 AARA Al 22 A=(AF)
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J/ at= dt= ofd e =, ol 7|

else {
/) ARG < AR Lo
if( val < standard[getStep()][channellch][2]]) {
// dead (&= @ AF, FE7))
if(channel[ch][0] & 0x02) {
UserSetTimelch].flagl = 0; // at state bit
UserSetTimelchl.flag0 = 0; // dt state bit
outCON(ch, 0, 0); // OFF
}
// action (=] @ G wWH)
else {
UserSetTimelch].flagl = 1; // at state bit
UserSetTimelchl.flag0 = 0; // dt state bit
outCON(ch, 1, 0); // ON
}
}
/) AAE > A Ao
else if( val > standard[getStep()][channellch][2]]) {
// action (F=] @ AF FF7])
if(channel[ch][0] & 0x02) {
UserSetTimelchl.flagl = 1; // at state bit
UserSetTimelch].flag0 = 0; // dt state bit
outCON(ch, 1, 0); // ON
}
// dead (A @ g @A)
else {
UserSetTimelchl.flagl = 0; // at state bit
UserSetTimelch].flag0 = 0; // dt state bit
outCON(ch, 0, 0); // OFF
}
}
UserSetTimelch]l.curDT = UserSetTimelch].dt;
UserSetTimelch].curAT = UserSetTimelch].at;
}

29 37, AAR Aol a2 A=
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OtCl==

a9 50, A7) we] opgh-to] uwh
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1,600

1,200

- 10C «15C &5#20C 25T

13
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RO

120

-+ 10C 4 15C B20C = 25T
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12

10
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K-
it
<r
RO

25
1,094a

20
1,023ab

=(C)

o}

N

of
15

10

o
=

I

ﬁo

753b
76.3ab

10.5

765b”
87.7a
12.3

A A5 (mg/day)

55.3bc
155

49.3c
1

}5-(mg/day)

2]&

0.4

Z 7} (er/day)

21SD 0.05

a

X
B
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80

705 68.0 66.9 67 1
¢ O
oll
S a0t
=
T o0t
O 1 1 1
2010 2015 20-20 20-05
RS 0122 S ()

29 54 AQARAY] do] 44 AFe) Ao we AsreAsel 2ol

F 10, AAGLT] o] A Ao Mo wE Asie] FEA Aol
OFF- =

ek 20-10" 20—1; - (‘;())—20 20-25
5173 % (cm) 61.6 67.7 67.7 71.3
d3t3(g) 60.1 65.4 63.3 67.9
3} (cm) 11.2 11.7 116 11.8
35 (g) 14.7 15.8 16.1 16.3
Zske] F(N/Eel) 212.6 209.4 206.4 209.7
L RS

AEAsE d2E AFE A7 15em] sHEol sl oRbe vl 20T E A H &
A A 16A1ZF DAkl A FEadith A gl mAE g FEFS dobr
7] 98] F3HeE 25T, oz 20T, FX 10,000 Lux, AtEE 70%2 Z7stol L3
S 11, 12, 13, 14AIFe &2 e ate] vttt 2 A4 A= 2032 o2 skl
aGdAg A we] B 2L 2demA . FAMEGET VEE 2o A e} 2o} &3,
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stobe] wheke] WX dFe] IS Lolry] & 12417 skl A 373 #ele v
10, 11, 12, 13A17Fe 2 975 EeElste] HstkaA 74 Aujstdet. 43 42102
A719b gow AEA9 FHzFE 29emz ATk 2AMGEY 7|FL A7|E niep go
U g Aol vld e 1242 G A 3FF A WaAz ARREY 452 9

o,

lo

f

|5 < U= T

dAA A G Astl mHE Ao JFS HAE 1D, 9Pl Aol A5E x
ol Ax 457 Aol Atk FHE 11-1343 I ) 100%1 A4, WAL 1347 4%
ol A ool M @ 11-1243F 2% sl A o] ol ATy 55). FHAAYIE 13
B QFNA = 11247004 vESA R AsE 1A 2% St A W o] ol
Ak BeAshd 130 LGl E3e ARAT ASEA gkov] 14 Al

M e FEehA fskth Aol 11ARE A= o] wal Fee = B o=

11 =3 e Ee] Ao mx= dde 9%
W S AF (A1

11 12 13 14
%7 (em) 43.9+1.9” 44.4+1.0 42.1£1.9 41.3+0.8
=) 46.8+1.0 46.4+2.1 47.0+0.9 40.6+0.4
3+ (cm) 7.8+0.2 7.3+0.1 - -
22 T0h 8.2%1.4 6.4+1.4 - -
E 24.0£0.9 23.240.2 31.0+1.1 -
=3 &(%) 100 100 100 -
R 71.8+1.7 75.4%1.3 - -
TE7 & (%) 100 100 0 -
L REA
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0

13
39.5£1.7

12
45.5+0.7

11

47.1%1.0

10
441419

(cm)

5()

3}

48.6£1.3 46.2£0.7 47.4£0.7

46.0+1.7

7.3+0.3 7.3+0.2

73.0

7.0+0.3

(cm)

Z
=

65.1
8.2£0.5

82.1
8.00.5

6.8+0.8

9.0+0.8
100
26.2%+1.2

2l Oh)
7N & (%)
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o
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CO, BE%= U2, 700, 1400, 2800ppm o2 3931, ZFAL Wy St A& TFa=
Aot W7l AARE 2410 FEete AR vk A :
% 20T, 9 1271 3% 10,000Lux, &sE 70% =2 2=daqdth. ARSI 7182
Srol| A o}

@
& =
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ﬁ%’
Q
o
¥ Lo
Do
%m&
(=]
g
sl
8
—U&
=2 W
i—u
e
2 =
NOR
-4 8
2 o
~J
= X
2 L=
Y
*‘J:;
o
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oy ot
o ol
<
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¥

ol
o
3R

o AAE-FS 7003 1,400ppm°ﬂ/ﬂl:— xRt 57}6}‘219.‘/} 2,800ppmell A =
U aE=Rl 2800ppmTell A= el amARE wekY Tolgn. e
700ppmT-ol A= 100%°] A o 1,400ppm ©] Aol A= 20-40% AT =3¢
© 700ppmT-oll A 7hd wglowm tixtol] W] Zbzh 1093 6¥9A- L= Wk
1,400-2,800ppmell A = 23] txz=7Htt o]tk ool A3, 700ppme COE 9
AL T Arole AT At FAHAoY o] gstel wAbg o] YERY F
Aol A whgk2shA] ek k.

)

K éﬂi
of XN b b
Hope

S I =2

N
oft

sl
i)

=T 700 1,400 2,800
CO; &= (ppm)
a9 57, ddV] ok g A& CO, g5l wE T3 ‘e’ A 2 sk
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E 13 @47 w3 B8] AlE COr el WE w3 e A 2 fsiikg
s

(ppm)

o = 700 1,400 2,300

%% (cm) 45.5+0.9 48.8+0.7 49.0£0.9 46.4+1.1
d=(g) 20.8t1.5 32.9+1.2 29.1425 9.0£0.7
A5 (g/3) 42.2+2.4 62.5+1.4 48.41£3.9 28.912.0
T E(%) 100 100 60 80

3} (cm) 9.5£0.3 10.5+0.1 8.3£0.1 6.910.2
35 (g) 10.2+0.7 16.6+0.4 8.2£0.2 6.0£0.8
23k=(h) 212.8+5.1 213.5£2.3 2273156 229.818.6
=F A 26.4+0.7 16.8+0.7 30.6£0.9 28.210.9
o A5 52.4£1.0 42.2+1.1 58.310.3 56.5£0.7
kg 66.4+1.0 60.5£1.5 74.0£0.0 66.5t1.2

32 VA AN(Y ), BB A% FHE AS
R 28E A e oA gR, BEE COBl FEA FAUES
s ARl ATHE 14). ARFL

™, 2,800ppmoll A& thxT-¢F vszstdth 3% COy w5 3e
CO.0 B2k ZAEFE gasts ARl £85E COE FFF LETFOIA Solig
o CO 700ppm?°ﬂ*1 74wkt 2eu 700ppm o) el A E F R FUMESE A3
o] 7} ZastE Aot &8, 7 28 wAYSE CO. 700ppm ©lEke] A% E
7F 1,400ppm o179 alsfegtel] s thA whE ooy & Aol glolth CO. Fik=ol
e JEA e WstE 4% AR 15), 700ppmol A= tixFET J5 4 ol
worou 1400ppm ©]4e nesEoAes ETHRT FASEAT e gX-EEE Y100
ojste] e R F - ALl A JEA FFol Bkow el 25uiA SlelA T W
< Holth
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14. Sd7] &< H7IAZ 2413 CO, aoll mE =3t ‘erE’e] A4 9 sfsieks

CO; F%=(ppm)

e 700 1,400 2,800

(cm) 53.9+0.9" 52.2+0.7 53.7+0.3 52.5+0.6
Z(g) 17.5+0.4 19.1+0.8 21.8+0.8 20.2+0.5
AR Z(g/R) 434+1.1 451+1.7 49.2+15 43.4+1.4

N&(%) 100 100 100 100
3} (cm) 11.4%0.1 11.1+0.2 11.4+0.1 10.6=0.1
(g) 18.4+0.7 185+0.6 17605 15.2+0.7
F(N) 195.4+2.9 225.0+4.7 216.0+2.9 209.2+3.3
=3 A 22.0+0.3 20.7+0.5 225405 22.9+0.2
g5 42.7+0.6 42.8+0.8 44.4+05 455+0.4
HIEES 64.7+0.4 65.0£0.8 64.5+0.7 68.2+1.0

“REQLA

—

o) = 700 1,400 2,800
CO; 5% (ppm)

19 58 @A) et WA E 2413 CO, EEol whE sk eEe] AR R sk
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o = 700 1,400 2,300 gt

5) 1.6+0.0 2.0+0.2 1.1£0.1 0.9+0.1 1.33

10 1.8%0.1 2.5%0.2 1.3+0.1 14201 1.73

15 2.4+0.1 3.3£0.2 1.7+0.1 2.0+0.1 2.33

20 2.3+0.0 2.3+0.1 2.0+0.2 2.2+0.0 2.33

25 2.6+0.1 3.0£0.2 2.1+0.1 2.2+0.1 243

30 2.5%0.2 2.6%0.3 2.2+0.1 2.2+0.2 2.33

3t 2.2 2.7 1.7 1.8 2.1
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229l Fx= 5000, 10,000, 20,000, 30,000Lux® 3dtAct. BAAe Ao F7He
Z T, 93 12717 Adls% 70% 2 39tk A3 752 Sholl A9 Zrh

2 g A7(F 16), =7} 5000Luxo] A 30,000Luxz =7}t
el 24 FoE5a, G579 49 AT, AEFT 2 AESE E3 FUHSIST ol ¥ %
% B gel FhHn BatEel FHo] golde otk v, wREs

e slole = @ wdro] AT = W= 5000Luxh 10,000 Luxel A g
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25% ggrom(ag 60) 99 A 3
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2 A7t 18y 5000Lux A Ee A=
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ERER

FE(Lux)

Hr

;OO

Nd

10,000 20,000 30,000
44.1+1.2

45.5+0.9

5,000
47.3+0.3"

41.7+1.1

(cm)

41.0+1.5 41.61.6 44.0+1.0

39.8+0.7

-

20.3x1.6 20.8+1.5 24.1+1.7 26.3+0.7

Aol AT (g)

3.9+0.3 5.6+0.4 6.8+0.4 8.1+0.3

HES(g)

26.9 28.2 30.8
39.7+2.3

42.2+2.4

19.2
39.3+1.6

42.2+1.4

(g/F)

Tl S (%)

3}

Nfo
-

7

100

100

9.5+0.3

9.9+0.1

(cm)

3Z
=

10.2+0.7

10.3+0.6

st (g/3HA)

251.8+3.8 212.845.1

28k (71/314)

26.4+0.7 30.2+0.4 42.8+0.9

24.8+0.4

¢
o

iy
_E.E

52.4+1.0 62.4+1.3

50.6+0.9

¢

oW

W

66.4+1.0

65.2+0.9

23]
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® 17 s wE AN
dey #Esle 2% (em) RER q5(g) A5 (g)
ddd -5 29/13 82.8+1.4" 35.8+0.7 29.3£1.3 14.1£05
14/13] 80.5%1.6 34.0£0.6 22.3%1.1 11.6%0.8
19/23] 73.0£2.4 31.5+0.8 18.3+0.8 9.6+0.6
Gd A 29/13] 82.5+1.2 37.8+0.8 31.4+2.1 15.4+0.9
14/13] 76.0£2.2 34.3£0.8 21.3£15 11.1+£0.8
14/23] 65.9+1.4 29.9£0.8 175%1.0 8.8£0.6
w5 29/13] 79.8+1.1 37.7£0.5 29.0+0.8 13.0£0.3
1¥4/18] 86.0+1.3 35.8+0.6 29.4=+1.1 15.7+£0.7
14/2%] 85.9+1.4 35.4%0.7 27.3+1.2 15.44£0.8
A
* 18 #F3] ol w2 s gutkS
dFUy #AF3e Eds gH5ds wds gdE(em) St (g) &skgON)
gd A3 24/18]  20.840.3° 47.7£1.1  71.1£1.1 10.6+£0.2  13.7+1.0 190.9+4.8
1€/18] 21.8+05 528+1.9 767+2.0 10.0+0.3 11910 181.3+4.2
19/238] 228+05 522+22 769+22  10.3+0.2 124+08 1785%5.0
g4dA 2¢9/138] 208105 482+2.0 71.1+21  11.4+02 17510 193.0+45
194/18] 21.8+0.3 504+1.3 75114 101403 125+09 186.6%2.6
19/23] 226+05 472419 77.3+24 9.0+0.3  11.2+0.8 169.3£5.1
g4dT  29/138  21.7#0.3  49.3+09 75.7+14  10.3+0.1 13.4+05 188.7+£3.7
1€/138] 20204 482+1.1 715+1.2 109403 155%1.1 190.8+6.6
19/238 209403 47.4+0.7 71.1+£0.8 11.1£0.2 157+0.8 195.2+2.1
fRELA
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6. BAl o] = o] pHol whe A} 7fskukg

GEER

WtE AE A4 16em sHtel FAstel dS A 16412, G A 2 Aol
T 12402 Btk o2 EE 20CE fA Atk &9 pHell whe A% 9 Ak
By 98 ddAE A Bo pHE 4, 5 6, 72 24391, 9dAg T 2zt pHEAR
thAl pHE 4, 5, 6, 7 vro] Agstdrh. =9 pHE HCl¥ KOHZ x4t 13] #5+F
£ 100mLZ st om #FA7IE o AR Stk AR 71ES Ao A3

&9 pHE 4, 5 6, 7% 3to] @ddAE A3} $5 F&ste] vlwgk A34GE 19, 2
64), BE A FoA ddAGgH F, Gl & pHF =555 2o A
b B, fdFel T, sFe] A3, o] TP a5kt WolAlE AUk 242
“dx g A pH 5 ol TollME ©ddAe] F pHel & JFS A o ddAY A
pH 4 FellA = ddAg §F pH7b mobd s adts FFelrh o= X7/l o &)
z7go] Zoixl Zlelgt AztArt F3, % 9 IdrE B pHll & 4FS A% E
BRI oy ddAY A ddA Fo pHF motd a5 st va waA = A
FolATH(Ld 63). &2 FdAY A3} 9 pHeb= FHehA 11-12cm A=A 3=
st e AEFSE YeEtld oy stelbstd pH 7 Aol A vl FAE ol gt
AAl Az F Aol7t AT A 9FS ddA F pHt TAEFE T
FolR o AA AeolE YEAE 3ttt

A, wste] A 9 sl pHZE 2 FFS wAA Fkod, ddAeE A
o] pHE 6-7% #gsts 3lo] ntEAd o= yeker)
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pH(EFZ X2l & - %)

a7 64, £°] pHel @& st &

_94_

3 19. 9] pHell W& =3} ‘e =’e] A% 2 fshets
£ pH =% RER SEhy 513 st A she
Fd-=4d)  (em) (i) (g) (cm) (g) &)
4-4 89.3 £3.17 41.8 1.3 321 21  11.74#0.2 11.3+0.6  202.5+3.8
4-5 904 £2.3 430 *15 329 £23 11.0+0.3 10.2+0.7  205.6%£3.5
4-6 8.1 £14 423 1.0 313 1.2 11.5+0.2 10.7+0.7  208.4+3.9
4-7 83.1 £1.8 425 +1.0 295 *14  11.7+0.3 12.3+0.7  210.5+2.0
ot 7.7 42.4 315 114 11.1 206.8
5-4 87.0£2.0 42.8+1.2 33.3+1.9 11.240.3 11.1+0.8  197.5+4.0
5-5 86.62.2 441+1.1 31.8+1.2 11.5+0.2 12.1+04  210.6+3.6
5-6 87.3*+1.8 41.7+04 30.7+0.9 11.7+£0.2 12.2+0.8  203.0+£3.3
5-7 87.4%2.5 44.2+1.3 33.7+2.1 11.4+0.2 12.1£09  203.2+4.0
ot 87.1 43.2 32.4 11.5 11.9 203.6
6-4 89.9£1.6 42.9+1.2 32.7+2.1 11.0+0.2 9.8+0.7 198.6+3.7
6-5 90.1£1.6 41.9+1.8 30.8+2.6 11.1+04 10.7£0.9  200.7+5.2
6-6 90.8+2.6 42.4+19 32.5+2.4 11.5+0.2 11.0£0.8  204.4+4.3
6-7 92.1£1.3 44115 32.8+1.9 11.3%0.3 10.5+0.7  204.6%2.8
A3t 90.7 42.8 32.2 11.2 10.5 202.1
-4 89.1£3.2 43.5%1.5 34.2+2.3 11.5+0.3 12.2+0.6  211.5+3.3
-5 90.0+4.4 43.0£1.9 33.8+2.7 12.2+0.2 135+0.7  210.0+£3.3
7-6 91.7£4.0 445+1.5 35.4+2.7 11.8+0.2 12.1£05  205.3+4.9
-7 89.9+2.0 44.3+1.0 35.1+1.4 11.2+0.3 11.1+09  208.2+3.6
90.2 43.8 34.6 11.7 12.2 208.8
fREA)
70
60 - A/‘\A\ A, 4 a A [ —
RE7R
50
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iy o)
30
o0 | — N S o
=
10
0
4-4 45 46 47 54 55 56 57 64 65 66 67 74 75 76 77



7. doRA Aol wE A} 7 skets
7F s 2 g

Fu| Al FEAAAS AL Y bR QOemx A E 300cmx o] 30cme] o]
S WEo] GG et ARG W] BFNAIHE -5kPa, ~10kPa, -20kPa, -40kPa=®
gelatodeh ARG W] BFAE B8-S e e AL ESGFE A E
-10kPa® a}ith A4S JFAG7 w1454 3 ARG 0 10A ez st on, 2%
T T3 25T, okt 20T E #Estdvh. EGTEe] A4S 2 SEDCARY] SKM 80T E
SR AlA 9l v= AL dlo]E 21 CRIOXE o]-&33ith. SA4E AAe] ke dlole =
T10| 2 A BFEANAE A gkl whet B E A sk B AlojAl ¥l HlolE =
1 HAEE 5 SDMCDI6S o]-&3ate] wheiele] HMxpiB S ON, OFF&}o] 636‘}915}. = A
A de 0wvttt SRS A4tstel 24 el +10%ETE EoW 60xFt HTt
FARA stal, A gk elstelw %#7} GE A 2HETh GdEFol o3 WA &
<

i)
_\‘g
i
N

N

o Bl wstel A7d *ﬁ%‘&i‘?}% zAFeEl o, AEFER AAlol= ”sﬂle
l?__

1) L7 A dE 23

FEAG7IHe] A AN AE AASH] 98 ¥ iAIAS -5kPa, -10kPa,
-20kPa, -40kPaZ 228ttt Egue]l #4498 #FMAdEda et Ay 65),
—SkPai} -10kPa® HAA ¥ T Adx7|2E Ao @A #BelEgor}t -20kPas A A
H e 7Y Foof A9t wza] i -40kPaE AAE TE 20¥ FooF -30-
~40kPa°] A=At olet o] -20kPa¥} —40kPaT-2] A= 9F-7]4de dgdoz A
Aol vha 3 oA A7 R Y ol s FEHIAT AP 31959
A Aege BU(IY 66), FEFEH WS SkPati ¢ 120L/m°, -10kPaTi ¢F
60L/m® -20kPaT-+ ©°F 30L/m’ -40kPa7t ¢F 20L/m’¢] o] #FHUTh ddz:
~5kPa7 4L/m’, ~10kPa7 2L/m’ -20kPa7 1L/m°7} #<=3 it}.
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I 20, FLEAAET A BFEAAH e 2] WSt
EER #7141 3 (-kPa)
(+ 5 10 20 40
15 8.8 9.0 9.1 9.4
37 18.0 20.9 24.3 22.7
57 33.3b” 41.0ab 45.7a 43.6a
7T 47.3b 57.3ab 66.5a 58.7ab
* DMRT 0.05
Aget dHA A 2FoNA et o] BkPadllA -40kPaz G2 o] FoldFsE &
7hetl o, —20kPaoll Al 7Hd £ A S HENATHH 67). 93 =719 AAFTE T8
A& S -BkPadll A -40kPaz =4 #ZEFE F71sl= Aol -20kPadl A 7 Zo.
o -20kPacl Al tha =2 AFgo|oy tE Aot F AolE HolA FUTHGE
21).
® — R —-o—IHA 600
30 F 28.6 281 500
25.4 26.1
= 20} //./ =
= o 356.7 300 zr
151 | 2858 o
fall 10k 200 gp
5F 100
O 1 1 1 O
—5kPa -10kPa —20kPa -40kPa
ZE=OHAIE
TR 67, AFAETIE e A whe deek A Aol
%21 GG w FFINA Al w2 g2 575 HoE AAF
(&9 g/
. S MA A (“kPa)
A 5 (g/F) = 0 20 0
=) 10.7p* 13.0ab 17.2a 16.4a
=7] 5.2b 7.1ab 10.0a 9.0a
ua 3.3b 3.4b 4.6a 3.2b
* DMRT 0.05
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olAe] A=z wA -5kPadt -10kPaS #5o 938 a8l3 -40kPald x| o3k ~
7}

EYaz g o] AdAE Ayt gad. oled Ay # 3 Adde g
A2 B4E 29 132 AA s -20kPa AEZ GA = Aol 7] A St E
e HER 2] 5}

o webd YA ET) wols 20kPa AER EFFES 35dkA @A #

[e}
= Qo] wgAe Five Wl B3 Bt BraS

2) AT W] BEAA 2
QARG e 5 ANAA whe BEAe) BEd5EdES 248 A2 68),
QA7 Wl wA7EA 2 5kPadt -10kPa® AR E FolAE EdFRgE Aol i
A&tA o] Fo] Mo} -20kPa¥ -40kPa & AR A9 thh 2ol AT 2 A
7] WETE ER FdstA EYGEY] Ao o Fol itk A A A mE A 51d
Mol A PFFEL 5kPaT 233L/m° -10kPa7 157L/m’ -20kPaT 111L/m’ -40kPa<-
47/m*7F BEEel Al 2 AolE YEATHY 68). d¥EE 747 oF 46, 31, 22,
09L/m’7} #5 ot

fo

= —-5kPa i —10kPa -6- —20kPa -@- —40kPa

9 68 AA A W] BEAA R e ABF EFFEge] W)
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250

200 |
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= 150
<
& 100
R
F

50

0

A7) W] A e wE AE 455 BFE A F ZolE YERA
Fskort -10kPaTol A Zgol 23 ARk Aol FAZ FAL AFIANE 22).
Mo W BkPaTol A Akl FAdo] FFSATHE 23). F sl Am, dsje] ¥
A7} FAT, diAe] ax, FFo] ww, Fe] RAZF RALATY ool AR B oW 44
A7 el YY) wske R EFFEE tha wol welste Aol
gtk ol waAmue Brss AP e AR I Webs D G5t
Wy Zol AAE we FXHol HadgE AL ousit). uwelA AR wos= B
OFrR S 5 - —10kPa AEE AU uRrl= o] §x|8 Folof @ Aow

34
Atk

)

>

E 22 AAARY) e BEAARel mE BEA Y 45T 4GNS

A1 (-kPa)

A REE
5 10 20 40
%% (cm) 25.3 31.8 26.5 26.1
A AT (g/F) 28.6 35.0 23.8 24.7
A= (g/5) 2.7 4.8 16 2.4
Ak AT (g/F) 3.0 3.4 2.6 3.8
A= (g/5) 0.4 0.6 0.4 0.5
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® 23 AT e Bl W Aste] FAula

w704 5 (-kPa)

B

5 10 20 40
A8t (em) 89.5 771 5.3 e
Ast5(g/5) 74.9a" 63.8b 61.3b 59.4b
A A (eni/5) 1,027a 830b 7162b 807b
3} (cm) 11.0 11.0 106 10.6
sk (g/7W) 18.2a 16.8ab 16.2b 15.6b

” DMRT .05

o] AAETE HAAF Y] Yl 7FE Ocm x AE 300cm x =o] 30cme] ol F
S WEY IANIE AT RTYAoEZE dddsoA JEE Fsle] £32 S

AREEFR oW, T FEE 1/4, 1/2, 1, 2o R Sto] AT vt ARG o] ZH2t
7 Ayl 18 B9 dawas iy Adxste] 1/2HP AR}
d¥= SEGE ALY Y FEFARE o 2L/mE TS Alkste] 10
Follnt Folgtgith. AL FEAGT] 14503 BRG] 10/ =2
25, oFZF 20C & stivh. A+ wixl= Fy 3wkEow sl %

=
24, ABA B9 %S Ak

y 1

2

o

¥ 24 vg@d=o] F3le] =3k g ¥ AE

e T 29l 2
AR % %= (mmol) i =% (umol)
NO3 12.75 Fe 60
HoPO4 1.00 Mn 20

SOy 1.00 Zn 3
NH4 1.25 B 20

K 75 Cu 0.5

Ca 2.5 Mo 0.5
Mg 1.00
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ol

o

FAem A4

A7) el G s A E¥e 342 pH, EC 5 EE AR S

=3 ?%—o ATHEE 25). 28y A 2, 4F Fol 2AE A pHE Ca> ¥4 &

= trolx] = A el on, EC, Mg¥t K& 7]7to] ot

ok Total-N9| Zf-olli= A% 254 7 Wil 32 5 Fashs el Awt 20 el A
i}

= Aol Angel wek FAsHe olsh @ol 2o

ol Firslol Aol Hogl weh FARAAT 1t =
B3to] et 2ok FHE G o FFY 4 997 MEom g,
%25 GYAFTIH e FdFr E Eg] st W
EERIIE = s
1/4v} 1/2v <} Ez 2v <

0 72 71 71 7.2

pH 9 7.1 7.0 6.8 66

4 7.1 6.7 70 6.3

0 0.4 0.4 0.4 0.4

EC(dS/m) 9 0.4 06 0.9 16

4 0.4 0.6 11 2.1

0 547 552 565 555

/gl'g /IE;))S 9 695 699 710 638

4 621 581 610 762

0 6.6 65 65 6.4

Ca 2 5.2 5.0 5.1 50

4 51 51 5.1 50

Ex. 0 14 13 13 13

Cations Mg 2 1.3 1.3 1.3 14

(cmol/kg) 4 15 14 16 16

0 0.4 0.4 0.4 0.4

K 2 0.4 05 0.8 1.0

4 06 0.6 0.8 14

TotlN 0 13.1 125 16.0 149

A 9 27.0 50.0 98.2 191.2

4 105 39.2 895 2159
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27).
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It

A2 7ol 3

26).

-
Ria

b AEo] T2 Aol ATk

+ A TH(

=

[e]

°©

T
o
N

il
N
o
<

ilN

es

ol

>4

2 i
10.0a
22.8a
48.9a
63.7a

10.0a
22.4a
46.8a
65.1a

8.8ab
19.7a
44.6a
60.0a

8.1b"

14.4b
32.1b
46.9b

“ DMRT 0.05

22

H
Ho
N

AL
00

oo

s

e
30.1a
18.1a

9.9a
506.8a

27.0b
16.0ab
8.8ab
448.4ab

1/28 4
25.7b
135b

75b
379.8b

7.9¢
3.9¢c

21.4c¢"
215.7c

1/4n) <4

A 4=(ll/F)
A5 (g/7)
As(g/7)

H A (em/F)

BAF

Ba

28.2a
3.0a

27.4a
2.7ab

21.3b
2.7ab

O} %

11.9¢
2.3b

=3} gu] A o)

.

1

7}

=

[}

sh-(g/)

“ DMRT 0.05, 2] 5539 deo]g 4.

A 5 (g/F)

A
29 ECY

NE
2s

- 102 -



2) AN W] 4 FolEE 47

A Egel sepge Aeik 2 Aol 9ot Total-N FFNAw Aeizt 7
17} QASATHE 28). pl Ael® 7I3bo] Aol met wrob= AFelrk Ca, Mg, K,
Total-N¢| F&& RE FxolA 73rel Augel wel F7hske Aol POsS 5%

£ RE Al FelA 4FFel g Bx 8FFol fasti el ek

F 28 A7) FellEiool wE Eke] sl

N FAFE
R 7 P P s BT
0 70 69 71 6.8
pH 4 6.7 6.8 6.6 65
8 69 6.8 6.6 65
0 0.6 0.6 0.7 0.8
EC(dS/m) 4 0.8 0.8 1.3 1.6
8 0.8 0.9 1.9 2.3
0 573.7 568.3 554.3 573.0
?;'g /P;S’ 4 672.3 650.3 630.0 685.7
8 573.0 577.7 590.7 695.3
0 54 5.1 55 54
Ca 4 5.7 55 55 5.1
8 6.8 6.6 6.7 6.3
Ex. 0 14 14 14 14
Cations Mg 4 15 15 15 15
(cmol/kg) 8 15 14 16 16
0 05 06 0.6 06
K 4 06 0.7 0.8 13
8 0.8 09 1.3 18
0 195 42.7 390 486
Total-N
A 4 219 36.7 82.2 137.8
8 36.0 58.0 132.0 1935
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EERE R E
A @ el T} 1400
o 243 BFe Fole) B
ol & hehA] gk

Me ta FAT

==
a

o2 A

7

A e 4
A g el H
o2 =

FETE Ss

CHE 30). B3F3 9Fe Aed U 3

OELISS
1/49) 94 1/2nf <4 20 9
%7 (em) 45.4 47.3 50.2
(/5 26.8 30.7 30.7
A (g/F 20.3 22.4 255
AEF(g/+ 3.1 3.5 44
3 30. AT W] G Freel wE A
o
OELISS
1/4%H <4 1/2¢H <4 o)) oA
451 (em) 79.1 81.3 76.6
st (g) 62.6 67.1 66.1
5t (cm) 105 104 106
35 (g) 163 164 151
A5 (2) 30.9 33.1 17.3
3% (g) 34.4 36.9 18.8

M At Aol

sF @ Aug el g =

W) el e A
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=3 Ee] Aurizte] me 2k, 4 S dddEs 2 ATl de 2dE

51671719 Fd 218 FA8 vk FF wE i Zol= oy dFe] FHo
W steliEstE AlAEhy] wiEel HA 145417 o] S frAE FoloF BHRE e
& SR 5 Adrk AshAuiale ddAHEE Gl 40-50cm7t HAS W Al &S,
T ol strt doju= Al7IE oju= 12413 Ao R ek, ol %

o] sfolddr|ol= 10A o2 Stolialr|u no} g st BElste] MEE =313

o stopmbdo] ghmg Al =, 12430 ddstel A 3040 At AR ME FAAHE
steim= A=Al Ak Thesty Aol dojdsE e =X dn

TR Sfoki gt AAHRl GFE WAAL KA oRb2ETE A2d ) 3k
E=7F ol HW A Az A4e s g8 25T AFE AT o=
T ek AAWNSE #Hdhe F oadolth dEATE AT BHE 15T o] &=
2 odElejor AW 2Lt weas AE ° Fusth 2 ddeAs UTAAE AR

L
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3
L
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2
o
k1
i
ox
Ho
o

a3

FE Al AdFHE 2 AV flov AgHde FEr wrh dEAETId
20,000-40,000Lux® #&stcth7t A2, @d7]d AgHo = A4 5000Lux oldo=z #eled
Za7t Atk o] Axe Fre AEE Sl s o] s Fo 5% 4
et ALHAE= & ZA7F qh

FFE GdH AN E 29 18)(EaAn]) T 20kPaCdste] du ) H =R st
o FaA A FAEH ddHFAE 1Y 13 s AN) == -5 - -10kPa(d 3] #
HAe)) A2 gtk = #5FA9 B9 pHE 6-72 2d3sh= Zlo] nighzsirt

- 105 -



ol

t - 1/2¢) o

°©

e

e = =
< i
3 )A
— o = OM
- |~ = |8 S ) N
ﬂA.O — = ﬂArO ! =r \WE 3
-~ —_—
| X I [ i Gl e
e R e & o ~
N =
=0 = S = ol = =) Njo
L A ®o
B oY N
T & E ) it
N ﬂ; = f
~ | = == iy s ol
S = 1 S 0 ~
| W i —
- % w <o D
—
R R )
< —
fife)
10 M o
N T
AP f
< S| o 1& ol o K
= | S o~
X0 © ~ = %A. ol = g M
=0 — ~ S (XN 0 O Y
S | b < | TREHI| = e =
0 . o0] < o —_ {o) [aN]
° < — N8 | N\ _ ol
B — | S W= — S
o4 |SEE o %
ZZ il
X N
T R —
L B3] Edub el *
%0 #%ﬂo{m@@m@@%m@ ol I T B .
Tro| =[P S| S 8 U |+ [Fam 2 S| B R
& - o |0 T e | W T T N

e
&
et

°©

orAl

R

37

7}E

=

[}
b 0]

°

at7] ¢l

o xpol7} ormz

5

4k
=
A

al

3

=

=

=

=3

=

43}

el

o A 2

AA e A

Q]
=

9
yul

b,

s}ge] 8cem ©]
- 106 -

sl
=

tH, Se27 A= Ay AldEE A2
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3 32, w3kl lolA T A A e I AstAl o ol 2
GdAYH =% e =Ry NshAl o] ol o 27
(cm) (cm) (cm)
35 15 74
2 86
25 98
3 110
40 15 79
2 91
25 104
3 115
45 15 84
2 96
2.5 109
3 120
50 15 39
2 101
25 114
3 125

¥ Y % U A4S A% A% % AYHLY A0S E 333 3490 e 4
el Qo] 7bg 7 A W) QAL 1443k 30%elth of Awel FAAL 919
At AF £9e slFolol BT 33). 42614 8L BFA ] 1347 oldolmz

SAALE AT o] 17 B 1243 oS shFolof shobaish am A A

o 1 2 3 4 5} 6 7 8 9 10 11 12

FFAF(AZD) 101 11 121 133 142 146 142 134 122 111 102 97
6 6 5 4 3 2 15 2 3 4 5 6 65
;" 5 5 4 3 2 1 05 1 2 3 4 5 6
4 4 3 2 1 0 0 0 1 2 3 4 5
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] 1 2 3 4 5 6 7 8 9 10 11 12
FEAF(AZH 101 11 121 133 142 146 142 134 122 111 102 97
3 0 o0 0 o0 1 15 1 05 0 0 0 0

mygeay 12 0 0 0 15 2 25 2 15 0 0 0 0
AH 11 0 0 1 25 3 35 3 25 1 0 0 0
0 0 1 2 35 4 45 4 35 2 1 0 o1

ol g3t ol el AFBAL AW A 3\ ge] H5d AL BEo|w, FIHAE
WA AR 2-3% w27 WEd oRieES Foln A4E AU weSUA A A
b ERER A 4R Abssl "k o4 ge wale 4% 9 s mde S
AuA e A8 elH A B88 Aeln, of HelHE B ATl Aun 97 A5l
ARzt @A AAl S ga W A el W) Aol A

A3H Af7]71e) A HA R LzE ] HH 7t

L Al

ARAMANA wEAAR S FPA T AR A AARE Y} FAL AN
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(&4 @ %)
N SIEl/Hst =AY/
U A Z=iA ;gﬂg b Awls7F - 71 E Al
72.0 94 9.3 56 2.1 1.6 100.0
AR EAEGEFA 2002 FLEAE 2H0EH ZARN(RAF SHF)
¥ 41, Al F5Y Y 2002
(9 0 %)
:rL _1?_ x]—u] :?:“l 5'L§;]. %Fﬂ ul &} :Lg].r/]ggi)k 7].L1]o]/d
FLN o (?_]_'7H§_ H - H = = — fuls
13 +¢ 34 2.7 3.1 2.3 1.9 1.8 2.3
AzF <) 13.1 12.0 107 67 5.9 55 43
A5 L FAERETAL 2002 FoAE AndlE FZAMEAN (A {8 )
w & ek gm 20, FH) 10, F3H(A2F) 20, WFHE W) 20, #WECEH) 10,
Fhdlel A 20, F ¥ 20, FetvlLatx 20%0], SN E 1ES
¥ 42, A3l F5¥ A7 #4314 2002
St ‘ =99 7
TR A ol = EC L P 59 o A
(3]) 41 4.0 35 2.7 26 2.4 2.0
Az B AEGEZAL 2002 FREAE 2uEH ZARA(FAF g F
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(91 2 %)
_ &t _ 7} = =
S L 2 A L B B
= 95.5 3.1 54 4.2 16.8 9.7 1.2 4.1 100.0
A5 49.2 8.6 8.6 13.1 9.7 45 3.3 3.0 100.0
7h& 11.5 99.5 5.4 9.5 2.8 7.5 2.2 16 100.0
A 29.7 9.0 28.5 9.0 2.5 54 2.8 131 100.0
gt 36.5 20.1 12.0 9.0 8.0 6.8 24 55 100.0
A% BAERETA
344 =3 A2 A3, 2002
/A g wa A4 g3
29.4 26.3 24.1 12.1 8.1 100.0
A wAEEEA

By
s

=3k Al AR ofyet iAo Tad salFEolrt. w3t skl ALk
2 200197bA4] 25 A S7kske] gkou 20020l = Ad =l e vha Atk 2002

s
do] =gl date] A, =%, S A2 247 678ha, 4199 5o, 5649 U ot 45).

_‘
op

i 45 wghe] Adxd AbE
T 1990 1995 2000 2001 2002
A4 (ha) 287 658 732 751 678
(YR 139 380 427 459 419
=A< 125 456 562 588 554
A5 sEE, AN
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A s

sla=e 43 AL F7F FAll JvHE 46). 2002d =] AR 7ML FolT
3A17¥ o2 2000 thH] 64% % :

<
d 7FAA7E A 200289 B, 2 A2 159 58] 3-490] =a 6-129 58] 7-8

o] vr& ot}

T FE O dEY mulgrts vws AR 47), 199936 A 20013744 9] 3 7E
Bt Eufdrbs diEe] 268 T ESkth 53] =9 7Aool vk 7-8d= 3.7-3.9v
Zpol 7wtk 2oy Ao w3k dste] mujerirh 1991 614lel A 20014 481 0. %
Ad sherela JYrH(E 48). o] FAE Yo% AL 9 Aoty uwx nFEAY AIE
FAA AL ok Qo did FES AS S Ao Az

2]

1 2 3 4 5} 6 7 8 9 10 11 12 H
1992 3,411 4,467 4,047 4,746 5167 2,900 1,692 3,045 2,690 1,721 2,029 2,799 3,226
1993 5,284 6,060 8,351 4,383 3,225 3,721 3,836 2,256 3,250 4,146 3,671 5,638 4,486
1994 4,892 4,770 5267 5300 5604 4,123 4,292 6,506 5453 2,600 2,212 2,761 4,482
1995 2,940 3,780 4,811 4,563 4,025 4,010 3,787 3,146 6,652 4,375 4,365 4,525 4,248
1996 5,721 7,405 8125 7,896 6,667 5515 4,600 3,146 3,821 4,117 3,488 5,250 5479
1997 6,050 7,600 8,063 7,833 6,138 3,105 3,244 3,646 4,646 3,475 3,485 2,422 4,976
1998 4,331 4,300 4,587 4,775 5250 3,938 3,546 4,633 3,707 3,208 3,892 4,582 4,229
1999 4,521 5484 6,238 4,746 3,725 2,410 1,673 2,050 3,334 3,631 3,554 4,725 3,841

2000 5,938 4,816 3471 3475 4,188 5,729 3,499 2,150 3,425 3,742 2,734 2,588 3,353
2001 4,025 6,625 10,725 9,521 5208 4,491 2,841 4,510 3,590 2,958 3,180 3,537 5,101
2002 3,691 6,914 8,821 10975 8,104 4,437 2,421 3,521 6,781 7,604 5900 6,862 6,336

Wit 4,283 5657 6,591 6,201 5209 4,034 3,221 3,510 4,304 3,780 3,501 4,154 4,569
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F AT F= dEY FHETY € FevdrE v w1 (1999-2001).
(&9 ~/20E])

2]

=7} =

1 2 3 4 5 6 7 8 9 10 11 12 H+t

o

g(A) 4,551 6,118 7,672 7,990 5,833 4,836 2,920 3,394 4,599 4,768 3,938 4,329 5,097
A+(B) 17,597°17,16815,23712,01810,51510,94510,945 13,091 12,876 12,018 11,583 14,378 13,091

B/A 39 28 20 15 18 22 37 39 28 25 29 33 26

g2 1009 = 1,0739(1999-20013 o] H3hE)S A &35t ALt
AR BARRETA FAFN SHAFEEA

E 48 AWM Aw %35 Ashe] mujrl Fol

Ax
L =
1991 1996 1997 1998 1999 2000 2001
¥ /%ol 61 51 55 62 54 48 48

® 49 2H0 @AxAE A% Ao Adn|

R e s A8 Aol dn & 7]+

== A= W), A, 54, @713, AR
= AUE= A%, 54, 3]

CO2 CO; 7%= A3} COz COy ZHTA

Hr EYdTrE A

A} AL, AU AFAR
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3% 5l AlA=Ele] A vjEE A5 Fo](17]2/10a)

e s d)
Ax
ERY

1995 1996 1997 1998 1999 2000 2001
249 FaEsl 8925 9929 8513 8270 9942 8712 9209
=g 36 868 784 739 1003 877 8%
P ELET 2 42 45 5B T3 106
T ERETR 160 194 197 208 229 213 207
5 ob] 112 140 162 207 250 308 355
SREEN 280 394 616 684 977 931 869
= S OkFY] > 1 1 1 6 1 1
2 A s 59 570 538 618 642 659 661
A g 5 5 4 13 7 12 1
s 223 135 297 313 341 346 448
SESAPERARIRY 36 445 4% 645 T84 755 970
e (f ) m) 5 53 65 65 8 8 90
etz 0w 15 5 7 7 6 2
A 2010 2863 3208 3555 AA0T 4268 4564
29o] U@ W% 225 288 377 430 443 490 496
SR 51 91 160 158 176 183 226
g 573 496 526 558 609 522 809
A 26314 3450 3804 4271 5192 4974 5598
259el et 18 (%) 295 347 457 516 522 571 608
A7b ) 1887 2080 2,161 2113 1918 1975 2,287
s 6291 6479 4619 4000 4750 3738 3611
R7}71A] 6915 7066 5305 4716 5535 4444 4,653
2EE(%) 705 653 543 484 478 429 392

FEAEH FERAELSAEF. 1996-2002.
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E=YEIEE 19959 o] F A& F7EEACl e, g k=H] Eg 1995 F-E 2000 7
A 50-609H Aol |l Ho] 20010l QoW R A 3k THGE 52),

wEAA L 1995 o] F A& ZaF Aol ATHE 53). 20019 A AT e wF AL
FmEAAA 12141900 AwgEoR v}

Zhstal it meEkA A =3ke] A gl

o = TH/ AT wgwEu Adgu F
- =3 o] () R & (%)
1995 4,241(100) 2,489(100)  572,556(100) 21.7
1996 4,966 3,040 496,228 144
1997 6,196 3,231 526,391 135
1998 5,540 3,020 557,510 13.1
1999 5,262 2,985 608,568 11.7
2000 5,926 3,115 522,338 10.5
2001 6,273(149) 3,293(132)  808,583(141) 144
% 53 =AM xR Fo|

(&9 0 /A7)

A T4 A = 8t
1995 9,387(100) 9,248(100)
1996 10,576 10,486
1997 10,780 8,540
1998 9,897 7,154
1999 11,263 8,752
2000 11,778 7,627
2001 12,141(129) 6,717(73)

THE. sEdFEA. 2002

wE AN = FIHRA/ e ARt
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\ E=EANES PR fEAE w43

M= 7IAS B AEsrb Zadtt 94 AsAolE dAYAAE 2 t
EEE o] A7k oyl AAto R 24 A8 mofste] Alojd = glo] 7Y HW Al
T A7} stk wak g ule] ¥ oW ojtje A 249 Abgto] mholy] i Ao
7b 7bestel AfEE o7t &k Thsetth oldd 94 AsAle]l Alsde] ey
A7 g7l 24 WEAE He A7E 28 A4

A = 5} XHHH/\]«] 48
oL 54). AsAE Bl AFHE F e AL =57,
62.9/‘]1*(0.5/\]7&/%‘)94 defo] 7hs sttt

A7 AFAe]l AuiAle] BAA BA Ay ® 559 2o 94405 9% EH
A EE ZASFH, helel, 7)Aol M= AlAg EgtolH BE | wiiE HE 5O
Jast, o5 AAHE= 5921740902 A dge & 569 Zrh AR AES A
dlof tE R 7)o FAH|ZE @ol] Fol7kARE AA Al uahdgte] AY] wiie] 9F
AEAefel o5k FAIA o] 52 vl At

AA AFA Alzmwle o] 9F ooz AA FE FHAA A <3 FFAo
te 5, =4 BAAE 9% =89S AR vk AR dAE Aort shestER 3
Aolg 9 24T s A7 F Advk UlA AU AZE HFEHeH ojrA
A7y 7hsst7] wiol AR o7 Eo] Jhesith ol Ao R ket A 3
712 A Al 10a 7oz A3t AEAl Ao g 4896309, SHAAOE Y Al Ao Es
T3 872,808¢, FHAA IS A% 24 WEIG Aitel o 1,74579%5¢, AT FHHE
Holl olal]l 2555009 0] AzEo] F 336382390 AzETh AuiH el AW F5F
dzrasteE s Adva & 5 vk

A a4aRE A AAH 5922009, FAlFAH] 118435¢, FAFARE o=} 296,087
A, QU AFEE 4080009 0.2 F 1,414,7229 2] F7h]go] WA F}

ol9} o] YA zpF Ao Ao M HA A o] AEA T Tl <3 3363823
A Fdol A Ao HAHE T 1,414,7229 AES W 1,949,101 9] o]ele] 10aT Azt
BASA Hol w7kl A Az EUb v A & 5 vk ol Ze] A dAAE

&

[¢]
@ A wEY Agor wEAYel P L Frke oAt S b

3 =FAZFS 10aT A7 462.8A17F, L8 229.84] 7Ho)
P o

t glojmz 27|

ol
Ho
i

[*]
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oft
o
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3 54 A=Y AYGEAE =Ty A4
(A17+/10a)
BURE. A7} RIS A
o o] 7 ki o] 7 ki o] 7

sAbEE 2 A% 1.3 1.1 24 00 06 06 1.3 17 30
BaEn 9 A 3.1 16 47 00 03 03 3.1 19 50
wE A gl Ayl 90 110 200 00 125 125 90 235 325
Hate 85 61 146 0.1 09 10 86 70 156
A A 73 20 93 06 01 07 79 21 100
Hug 9AE 71 69 30 99 06 04 10 75 34 109
ol 471, %A 116 147 263 01 270 271 117 417 534
AF E A$7) 90 66 156 06 24 30 96 90 186
SAEF7 3.8 13 51 0.1 04 05 3.9 17 56
W3 A 144 61 205 03 06 09 147 67 214
vl 7] 248 108 356 00 138 138 248 246 494
g 9 597 2.4 14 38 1.1 19 30 35 33 68
A 27], w7,

au 134 194 328 00 323 323 134 517 651
37 150 3.8 188 01 02 03 151 4.0 191
-2 A A 6.1 20 81 3.1 17 48 92 37 129
39 & 252 13.3 385 09 44 53 26.1 17.7 438
3} 464 619 1083 92 755 847 556 1374 1930
A 2 £ 315 353 668 04 350 354 319 703 1022
Sl L= I Rt 109 36 145 0.2 10 12 111 46 157
7] e} 45 27 72 0.0 14 14 45 41 86
A 255.1 207.7 462.8 17.4 212.4 229.8 2725 420.1 692.6

wENEA. A5 AAAE wEEaA7E 2002
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3 55 YA AsAle] Al F] o84l

=44 84(A)

—AlAd e A
- AFEHOHEE)
1,200,000¢0 + 10 = 120,000¢
- 7hvlE B FheEE A
3,000,000 + 10 = 300,000
- A7 AR A A
1,080,000¢0 = 104 = 108,000
CAHYE AJAE]
330,000¢1 = 10 = 33,000
- EbolH HEAE
263,1409 + 109 = 26,340
- up2E B =R
48600 + 10 = 4,860¢
—F A A
5921,7409 x 2% = 118435¢
—F AR AR 0] 2}
5921,74091 x 5% = 296,087<
-JHY AR

34,00090/4 x 12¢ = 408,000

Al 1,414,7229

- 24w ARE dek(10a V1)
05A17F x 19 x 3659 (3%7])
x 478391 /A1%F = 872,808/
C = W 3 A3 A
05A17F x 23] x19Y x 3659 (3%7])
x 4,783/ A1%F = 1,745,795 /A
- AT FENE Aok
AHAL/1Y) 7009x19 x 365%
= 255,500/

At 3,363,823/

1,949,101(=1/d)
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# 56. dAAEAO] Al=Ee] A HAA

2 A % a7h T =9
A7IAol - AAHE7] EE ¥~ 1,000,000 1 1,000,000
UTP A, A4 80,000
A 1,080,000
At = o
RPN yperl04A 330,000 1 330,000
c ol B = PCB 52,000 1 52,000
VFD 110,000 1 110,000
2914 200 16 3,200
Egdx 20,000 1 20,000
MOC3063 1,300 16 20,300
BTA12 600B 1,200 16 19,200
TNR 300 16 4,800
ol Z 1 W22 MCI14067 4,700 1 4,700
HD74HC573 200 2 400
9 -91% 430 2 860
3.6V 60mAh battery 400 1 400
DS1302 700 1 700
LED 130 16 2,080
LM317 600 5 3,00
LM317 700 1 700
ZNEHERIA, A Wd FA4, tol
o, AdY ) 23,000
27 263,140
n~EH KB PCB 25,000 1 25,000
AT89c51cc01 12,000 1 12,000
MAX708 1,500 1 1,500
MAX232 1,400 1 1,400
VP251 800 1 800
g g 200 1 200
291 1,200 2 2,400
7IEHAGE, A, A LED 5%) 5,300
A 48,600
Fhal b H AXIS 2400 Video Server 1,500,000 1 1,500,000
7hele} Sony EVI D/30 PTZ Camera 1,500,000 1 1,500,000
7 3T E A E] 2] 1,200,000
UES = 50,000 1 50,000
=z A 5,921,740
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A AEAlE ojgd wae Fw AFxd Axw ARy 285 B AT %
Aol AzEl FE WA BESARE 489 2o,

LAl Ao} bAA 2 SR Q=71

AA AlojA = AE A O (B00MHz, RAM 256M)E AF&3til Qlth. OS+ LinuxE ©]
gatlom, ofyAE olgsto] ¢ MBE =380t DB MM = MySQL= AHE-3t3l
g AlES 75T AIEE AoMu = Ao JE" % DB 75 SOl 28FH L oA

Aol wAZE vk 2y B A gRE § odarRe] AHdstE fleiMe Bu 2

gt
goo] obgE Azt asith AolAuel AL Gy Ao fuwch wehd A4
o Y AHEAE AHE o188 5 §lon, S hackingolE AW el HeEe by ol
se1a gl

A4 Zhdlgt AWM= AXIS2400S AEskal Atk Zhellel AW WFe= ) Awrr 74
sof 97l wel AFUYr Adstd PC §lo] SHAoR g2 5 gk 1eal VC-C3
communication 7= 10819 =, #F$ 180% 3| A, st 0% 3 AT F Y= 25
7] wiel wrh We Aok: SRtk o AveE olgetel HPAW ALPe T
ottt EUHE AR dE Aage] Bl FA7MA o] # AdEjolm AAIZE s}
HAFel stk aAA AR A% A2Re A8 BAZ glthn BeEh ofd o
AR g BEe neA FAAY WG AEHE AN old] Y RRE AR
CEENE
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3. dlolEMlo] st THH A}

DB 7 £4& P¥shs nf AR 4 U A4 g A3 1eu Ax
del @ Ut BES AgATY Rolats] fa A gust FIANE 715

o} DB A¥ i MySQLE Ab&atdeh 18ja 2wk 22 ael APIZ = JDBCE AME-3he]
TStk DB Mulel] H&eks a2 Java 2 C & ol &34 2tk DB
%2 ghmsodnh DBl wlolHE ARt st o] ofyel o] dlolHES st A
Ea

We] ol s Ao F i JlBe] Way Aol

SR W COE AMERE gwel 1o AYsE Aol WIS Aoy
952 Austgek Aol daelzel s A
1 ARE o §3te] Aol WHOE AoFAE

A7 AFA) N2GE el 7 THRAE o) FolAYh 7 axst S srisee
= AAHoR FHHAS W AYHoR B4 sholofdrh. ¥ ATolMe] 474 AEAof
Azde ol 20 wEste] A7 Aho 24e RUHYR Helshizu EA

 Rdye AEAT 23] 40-50cm @ w7 14.542F 0] 4]
1 %

Fd, F3F 25T, okgh 15-18T 9 oA FEYGAIZ v, 12412 43, =3+ 25C, ©F
b 18-20T A 353 FpolR s Fstar, 1047 94, 3+ 25T, okt 14-16TelA 3}
obbe AjZith FEE H A 5000Luxd o]Ao® sjokdttt #EAle] B pHE 6-7T= 38t
I, BN A L FFAAT -20kPa, AW F7] -5 - -10kPa® g} vd= 23 T
FHE 120 R o= Frh CO= 4 2A%F Foldt Fw3t, ¥X=+ 700ppmo = ghr},

- 141 -



tach 1 Ay

°

bol ZAL, B4

°

28C=

L

L

st

}

gk

=
T
[}

]
&

10, 15, 20, 257,

Fofo o] 7]

Lx

72 A=A o] Al2Elo] 7)o

R

2

L 94 AsAe] Al=gle] F]le 9]

Ale1 71719

!

o~
T

=

sk

=

E oAz A A

alE] o

u
=

=

4

S

A o] A T}
oz dojd Wzl

~F

- 142 -

of Aelwol 2A ANHA.
HolEg BAFo A

=]
FLE

37 9]

i

kel
pal

FS 7] o

2

o

L

4%

[e)

I~ =
EE==
<
T AT

7]



Ao}

ul
=

Al BB

Al
=2

4.

ol

A ZHRAA AAIRE

h2

A

she 7

ol

=4 Aolg 5

G gloms gusl 0§71 Erk

ol

—_

#r

- 143 -



B

eI EI e R

=9

)‘\l,

&
= Hlg Y Eof

o <}

Nlo
i
X9

o7
Ho

4 Aol 2%, 9

)

17 A,

bo] ol o8 Fokel ¢

HH
bl

olglgt VeE

doz 947 Ao} 7]

S
=

FECEE
A7 Aol71&e AFNA Bol ATH

Ak 5

0]
A

Aozt AdE HAWolr, T

3

g]

AZ = - Q7]

W
M

R

¢+
gl

o

el

A

el

g, flollA Aol H =
ato] anA7E A4

ol K] Abolw Zul e E

)
3

7,

S|

Ao A

e

=

© o] 7S o

, Al Lol A8

B

A1 7

Wt

S s

T

B

7
-
ol

F7] el 21

- =]
o ©

w7k 7t

T
T

o
o
]

—_—

—

NI
ﬂ

—

Fojd &

ol
A

L=y

2K

K

FomH o] Alx

o]
"
%)
oF
N

]

44

s

s

g4 3%

]
ZS|

7}

=
]

A& Aok AAl

o~
T

453

7ol Al

=
(<]

glo]

- 144 -



i3

&l oF

1 K9

S

Zhell AAA71aL AA = El

F7te PC H

Mo

A=

Fob, 2] 93

3|
&

SEREEEEE

o] Aa oo

<

el

ﬁo

¥ F7hs A

gk 1

%

el

™

Np
il

A= 2 2=l o

3

Aoltt. z2el7] $

Ao

ge

ok, 287 9

3
YA

&l oF

84% 74

1
.

Aol

13
=

&l oF

- 145 -



Al 6 AgiEatge A 4

Y,
rt

sl o] k7= g B
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AMA71EES 28 A AzGAdA Agsts ARE AtRoR sl Aled2 447
Anme AAe s, B R, g SN ek QlE

T RUHY A AXQAE T3 7IeHEE Aedol dEATh 53], AHSH FhH
7 HES A AW7]ss st gdd A57F aEAdn shreke] AA, dadels, ¢
HolA¢te] As, LEla Yt Ve s &8t Wl W VsAHRE Aok AlA
AAEZE  VAISALA(http//www.vaisala.com/), National Semiconductor(http://www
.national.com/) 12|31 SDEC France(http://www.sdec—france.com/us/index.html)5°] %2
H UEYZ M A GAZ2= AXIS(http://www.axis.com/index.htm)”7} )

©

A2d ) 7=

& 3 dAANE 817 Slal 4] Vs d-HEe B VEHnE FHste &85}
ookl Java, Java Applet 12|32 JDBCS #HH AHAEE o83t 7|&E5S &3+ Sun
Microsystems(http://java.sun.com/) S 3 AR =
Hy 7]ES AU dE 2e ARE
(http://www.mysql.com/) 25 ¥ Z =213 we

o®= MySQL AW Zzafs Wk
Perl 12131 Fto]d 5)olA MySQLES =

= ZewAEe] 3

A3 ey = AlxE dd Tle
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