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Application of Ubiquitous Sensor Network for Growing
Environmental Monitoring System of a Fruit Tree*

— A Case of Apple Tree —
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ABSTRACT

This study was carried out to embody monitoring system of growing environments of fruit
tree with Ubiquitous Sensor Network and to analyze various fruit qualities by the tree's vigor
in the apple orchard located in Poonggi—-eup, Yeongju-shi, Gyeongsangbukdo, Korea. The tree’s
vigor of apple trees was influenced to insolation, temperature, and humidity and it had
influence on the weights, sugar contents and the quality(especially in mineral contents) of
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apples. The use of Ubiquitous Sensor Network will not only contribute to improve the quality
of fruit by the offer of scientific fruit—cultivation method, but also to expand its application

more and more.

KEYWOHRDS - Ubiguitous Sensor Network, Fruit Tree's Vigor, Mineral Contents, Monitoring System
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130 699.2 4895 730 6943 4907 13:30 7202 5252 19:30 7049 4935
2:00  699.3 4918 800 7057 4943 1400 7180 522.6 20:00 707.6 492.2
2:30 6980 490.7 8:30 7149 5020 1430 7245 5210 20:30 7028 4915
300 697.8 490.0 9:00  727.9 5048 15:00 7230 5168 21:00 7044 4915
330 697.2 487.6 9:30 7329 5109 1530 7191 5124 21:30 7015 4914
400 695.6 4885 10:00 7298 517.2 16:00 7193 5085 22:00 6915 490.8
4130 695.9 4880 10:30 7349 5251 16:30 7085 505.3 22:30 7010 490.6
5:00 7007 487.2 11:00  727.0 5359 17:00 7129 5020 23:00 697.3 490.7
5:30  696.5  487.0 11:30 7349 5412 17:30 7112 4987 23:30  694.3 4895

note; AT

= Bz (225 millivolt)



62

Application of Ubiquitous Sensor Network for Growing Environmental Monitoring System of a Fruit Tree

Hog JRon FAREEst

o et o 459 A%
AT nassisel(:d

7 e

L2004 =AM, 2008), UAbE, & i
ol %L wAE A48

of 2 e Ay WEoz weEn HH,
TAEY g Ee 109 239 A A4
641 Aol HolE $5ale] AAH BEAZ o
olEl7} FeEQla, RAARE] A5 A} 3
291 109 249 271 102 Hﬂ—a ©F 9474 H)
ole Ago] rersiglont 19 48] AA )

17 el 24
= gz,

950

850 T

750 T

650 -

EEY

i1

& 182
450

+or

| gk

7
f
|
EsSsssssEsangagan’
|
T
|
|

350

ey
250

150 T

e s ')
50 £

et Caad

50 S G PR P MR . R S S '\...\)‘.\ ......
S FE I I ST ST

FIGURE 5. 2008 10& 19¢ Hlw =AM A3t

os0
850
y
|
~ oo
750 A S
B .
[ aad \ &
RSSO | —
650 T S
|
o
550 i —Egtugs
| g | ¥
| | na,
(S ST T - "Sasssgsssssn

as0 T

| |

|

| |
350 T

[

| |

| |
250 T

|
|
150 /
/ L
Y
P

FIGURE 6. 2008& 10& 202 H|W =4 &3t

[REa |

55 SN
GRS SR S

" a | e po i
ARG a == ey
/ -
/ W SEssad
P I N
s L T
e ] |
| ‘ It
| I
| 1
|
| I
il
] T
K L
v |
! .
| Yot R g
s eI

AN S SN

—s—id1

=142
~ar

g

A

FIGURE 7. 2008 10& 21 Hlw =4 A}
950
il
850 \’
750 e ’\‘“.T"“" =
0“&6%&0.“”/ I“ “‘ | “"‘mowt'"‘
650 T
I\f Taatuan,
el o ;-H l ""u.,.“...l ——d1
Ctasssasgggent™ | | =2
450 ¥ T 7
“r ‘ e
350 " + ek
f | “ang
250 f T
|
150 = s
!
P — i o i O
T PRI S e 2 o ok S T DU
RIS ed¢sqd.@d¢s¢d,§ S
FIGURE 8. 2008 10& 222 H|w A4 A1}
950
850
.‘vbo
oA -~
L ey .,,.-" :' N‘.N"MH‘MH
650 a X
/
i — N '.ﬁ.,- i smmmsa i
g { =@
a0 7 T d
/ | e
/ | B
22 T I Mg
| |
250 ] t
150 '\
P | X s SRR
o B
e s & = e
i R ORI
FIGURE 9. 2008 103 23Y H|W =4 At




o] LAY BUEIE H3 FuIFEL MN HELIY HE / HER - HAE Y Y 63

FIGURE 10. 2008 10& 24 H|W =4 A} FIGURE 12. ZA|T 2(ID 2)9 4ME=HT
A =#H35}H(2008.10.19~25)
o, FAIT 1D D 2D 2)el st
2=3) £olx B 2=3}o] rlout 2= 2] 2=
TEHOUANE FAY HEA FHE T aggese me Hel 221H Y st
A we] va $4& AN Ay FAT she ME HAM Z1|
W sAgEEE Qe wAg ol AN
e = =2 PP IS - a=
oup Azt FARYEe] Wl fHe o FATEE AR ATE 20714 749w
3 =1 = =SS vl 3L
o] Z= S L bz =) | s
E}‘% _)F'——v T:I'%]é—?__ 10% 2502191 —/F/lﬂa,-:-_'ejﬂg_ "]“_TL—-J Tk“E_l‘-Li]_] Lq—{—q-; ‘loﬂ_ J’]’?"’]’ o 1=
. ° — o zFo]7} YAJTHE 3). FollA B upe} 2
W siEel 4, a9 sk 10004 m whsh 1T P T o
gol 2 eld stel SABeE Amspe O T AR T00 mvdl FAT I
oS = o}
Ga Aol 9glm, AR ofgr Zohsr o, roohiel SWlg e [ 15
e e . s brixgieh. olel s WF FARHEI 5015
= A% B3t & Al 3] o]Foln o B
o] oL o = =3 |
0% ABYES A5E Aoz vegy VO I 2 AR A g
3 1 ar [} b
o fglo] Aoz Q1 GEAz oot 1L brix® GEH S 1S A

AT 20T} Fl $5HE L 5 Uk o

o A Abte] e Hol 300g

700

al
s A}

=
=
- AgEEe g

—2

- TABLE 3. Ital9| =2 ofsfy ==Y Zat

AT 2 HANE FAYL
=) SN EE o ST o
) o D T*('EV; Q) (brix)
LS L L L L E L LSS
1 709.0 309.1 150

FIGURE 11. ZAIF 1(D 1)9 £MEEHE
QU =H5}(2008.10.19~25) 2 501.5 275.0 11.0




64 Application of Ubiquitous Sensor Network for Growing Environmental Monitoring System of a Fruit Tree

TABLE 4. 3tAo| o4& stzk 24 A}

=2 : (mg/100g)

= J3AFID Ca K Mg Na

P B Cu Fe Mn Mo n

2.893 135.84 1.946 1.664 16.727 0.241 0.072 0.796 0.074 0.062 0.129

71 (709.0mv)

2200 103.18 1432 0923 12.858 0.123 0088 0289 0071 0.042 0.106

(501.5mv)

2

3
Gl (hz=7)
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