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A Similarity-based Inference System for Identifying
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Abstract

Since msects play important roles in existence of plants and other anmimals in the natural environment, they
are considered as necessary biological resources from the perspectives of those biodiversity conservation and

national utilization strategy. For the conservation and utilization of insect species, an observational learning
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environment is needed for non-experts such as citizens and students to take interest in insects in the natural

ecosystem. The insect identification is a main factor for the observational learning. A current time-consuming

search method by insect classification is inefficient because it needs much time for the non-experts who lack

insect knowledge to identify insect species. To solve this problem, we proposed an smart phone-based insect

identification inference system that helps the non-experts identify insect species from observational

characteristics in the natural environment. This system is based on the similarity between the observational

information by an observer and the hiological insect characteristics. For this system, we classified the

observational characteristics of insects into 27 elements according to order, family, and species, and proposed

similarity indexes to search similar insects. In addition, we developed an insect identification inference prototype

system to show this study’s viability and performed comparison experimentation between our system and a

general insect classification search method. As the results, we showed that our system is more effective in

identifying insect species and it can be more efficient in search time.

» Keyword : Inference system, Smart
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Insect |dentification; Natural Ecosystem,
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Fig. 1. Procedure of Insects Identification based on U-learning
Environment in Nature Ecosystem

HZlEl BANNE A ol AR #3117 AR
o Fsate a7 104 R vie} 2o] A<l Aol
1% AEe 93 BRI DL A 23

g oz she 244 44 L AEn B 24

M lo fe
o 2 4
i

e

2] Ago] oL F1Ee] ARGol BHoIN AuE
AR AL St i A1) Eols} s Quist 9
FAZR Aol W) FulAEZ BHoIN ] ARRE o)
2 AR A9 Fuilg BRI oge] mE HHS

2
S 9% DR PE AQsa gk F2 ERAAE 4
8, 259 A8, BEAY 34 So| o] sigAT), LRAA
¥ e 230 B o 3 BREL 39 w92 gas
A 2% $8 AEshs Waelth 19 25 FHBEF AN
RN BRAAEG e Rtk 25 3 e 2
T ke 239 eReE Aga 1 dolg Fgshe =
F2 A8 F0h $EAY e REAGE AP o)
G Aol wAE £FEL Hol 7

T2l 2 ERA 2
Fig. 2. Classification Search Method

N

Shslel ERE o YAlESS BRAAL 6,7,
9,12, 14, 21, 22, 25, 26, 27, 28, 29, 32, 34}& A3l Q)
YRR B g5 AN B A4S 5 Qe At
5o] 7k shi, Aze) FRAA 5, 2 %
% 5ol i A1) A, 2% 0|8l ta ARE U3

9& i W o] FshES Hof Ak

2. 25 5o 4= ZRet HEEY
YrtolEES] BRAA AL 25430 wj7gold wAyst
291 9, Fol, A, A 5 AEEe] 7HE BEE A4S
Tl Yeill= AES ERAAS w=1 ok 1 2
FAAC] Jahd 25 7JHeR o] FofF 9EFAE A,

st v FxE SAAAE HAFEE(Phylum



178 B FEMRE® 3HoCaE(2011. 3)

Arthropoda)®] 3Rl 2%7HClass Insecta)ol]

[18]. FZE7F9 7121 E(Species)© 2
2Ao] 7|BA o7 pu Wy} Vsdte] T kel S
e MATS 3k ol TS VIxE o}fﬂ HIS=g F&
Fol £02, &8 ol %2, HE Fol KO A7 FA
T3, 131 fEuElME d=53ts] o d=-3-8253t
go) Frale) 2% £ ERAAE A8
A2gelle oF 1307 Awo] AWAZE deiA glow, oF
THRFEo] 2Fo &3tk o) HA| AET F 579 0% oY
o2 FE HIZE %ol aFstH, HA AE T FoA o
ol wie- E& Folth19]. S HEARlY S 25
Fo) by 9 23 ARAFS BE, R TEFE
315 4783 10991%0] BrelA] Utk ole 715 =4t A
FE R 2 F %8 Ak S Wrhe Jolck. w3
Pl ,nﬂﬁ]x%_& olg:]x] E—? _I—g} B]jr_o]_tt] ok 1.989% x—h:
ol sk, A 7158 F = AA FHolM A4

7Fedel Se &% F 49 0730% %ﬁ—ow

o3t Wi Fef =7 Foll tis) miderteel 2%
& 7@t A Srbssie, 2EhA AEE 8 2
T ERA S ARgRTRE A oA o BRtela 3
=S 8= 3hv, ARE AmAolr) meby Szt Jutk
J5o] Hot 5O R S5d 5 e s Hddt Aol
S7HEI I AAZ AA 87 W HI% E’J} ﬂ%—ﬂﬂ

A

A3, AYEA Folt), 1 1_; as) BB W
2 s Al #4271 et 9o

TF9 QA Pe) B TEE 79 304 e vle) 2
o, 1349 ¥5e 540l lste] Be vlal, 7, w7

mel 7hs

=M

223 @30 gk 7x
Fig. 3. General Quter Constitutions of Insects

23] ool Qe QFEBE 71EAOZ A4S Sfslol
S 9] 2 Eol QL AL Hst ok P&o] Yok, 4571
o lolg wA) g Fe oldd 7] THI FaueA
75 AR She s adsvls Sl

w50] Fise of5e] olgse Wish delg w9
oh BRe U 249 Wi AL AT, 98 3
o 1ol RS A gl dele duA0 R oA,
theje) 277} ol At 25 A9E gl Qe
A5 B Ak E, ofF, Wy, 9], £ S
o185 9131 et bl chelE 7Am glehol

ASRRAE IR 259 5 S4BT 23

;\«]/] J,}‘l- _\?_51 51% /m:ﬂs]- /\ ol}: 325_74/\11 tﬂ-\:ﬂ,,}
N B AT BRAARG O A8 A5 ol
Sejoie BloleRIFME|L oM ARiAleR e S
el LFelS AEe A% AE7AISHEI, 4,5, 6, 10, 15,17,
24, 31, 33] 5°] FTFHIY, FllM = IT 7|8 254+
Sl B §YATIE A oI FolAA g ek H, BF
AA e SES] flsl] 2% T dde AT FEAY
o A7l wEERoLHI6), Quadel o3 AR ¢
g 9 Aasle] A2 AT ot 2 ATNE 2, 3}
5

=
T A BEe B 71EY] B

AT 58
o)A e
Il EEHA
I EEHMHA
FEYIAE 28 45 2 Bl BT 3 B9

FERNY A AR o) R B

5o B mw w%e| e 2], A2 5, wEL A

W) Slal B2 ool He 3 q

7} EESAS Eg-g Qo] BRAL TEEHL TENA7)

BAE4) oo whe} 7 250 B BAL T1eT e
[e)

F5-g ou

o
-
=)
ﬁ
>

9 01(;‘11
o
X

otk FEAME WAL BAEYEE YU BRYRY
TFEHS WIS FEHYS AR AR 2EEL A

A

ro

RE _-.%% oY AWt 7y, S
7} Aehate] s ok

-

o g2E AAA



FHAHE BN SAE S 2% F FEAANEY 1D
Whe F2 %, dEds, e, e, us,

sane L
¢ ,ﬂg'
't o
|

| ¥,

Ay ﬁ
Gk
Bant

8l 4. 25 3 FEAM AP
Fig. 4. Inference Search system of Insects

TEREE VA A2, B3, FR0E olFoldl
AREG S olplAle] 3§ Ao B, Spte
Aeole BEe] die el Sol vl HronT Uy
Bo] stk Wiel QRe Erox Aisan, £5E w
Aok BAY 5 k. A eI mARINS] 2EBE
o F2 AP EE IS B3 RO A2 gl o
Fa Bk A4RBE 239 29} Blo] ek 19 3
3} o] | o) 722 1Y, vel, BECIS, W, 1)),
W, el Bo] b, 271 4l wet 24 ks

& %0] B 4 gk

A
m
jm
T
2,
rr
An)
ol
o
d
T
N
o
ol n:
i3
(o3
i~
A
vk
o
o2

o
E’
o
2

) H4o] BFAE) 40 TR

2 &
o) B4, S 2o BF B ol 2 ¥ ¥, B
5 A3, BE 7, 18§97 548 2ghet e
W wElR, Wl e B Dl 4, D) FHE <
B R W P, D A Sl P B4o] i 2%
o Z7E T 549 shjolch ABEHA BEAY, oF
54, A4, &9, wAAGE R BASH0E TRY
Fonk BASHe TFEFEE TS 442 Wy
%, = 94)o) 25549, 7 vslel 2544, 320 4 5
M2 TR ghe 2 RS Atk 1Y 58 4 2344
& w30 % BASH, wEel B DA%, 23 T B2
$408 $HF 292 delol1gon, JEWAS FAT
Zoltk e R B35l £H014] g Al o]
SOtk Wi B BASY Fol AUATE A B
TS DhesolP] F5H0I. Z, A el &
Wb wesie 235 sl BE] sl B £,
350 BE BA540 el 542 /AT e ek

=
Ty
A, v,

7 A%

&/dolh

f e E0le
wize
wjEds
pugs

e

=y

=
yeohs, GAeE, Sedelne

™

SilEsaey

37|z 20| of
HEAIZ e
=/F
0|SE4 B a2l
HO|EM =
=1 = o EEED&
A7) 6
a2 B
o T
S5My
BEOL
A e
‘ w7
2

THEEY Sej Clojoi 7

Fig. 5. Class Diagram of Observation Attributes

3

N o) g BASPEE
THEF, $9% FHS 76T ZolHI]

Table 1. Observation Attributes

= | ou o e =5 | 2
7= | e e = | =
2= o2 2150, O 920 = | o
celegn | P el APROKD | B | el
e | BT 2150, 920 5 | e
=5 = oféf s ol 2120
=0 (2! ' = cCllz
cig0RII oo s | e
CEolEYs | @mmen) m=mebiodo | = | ek
sy | 5 M S O B EORT piey
220, CIE CRIef HEREH)
CiE Clplo} BRSPIL X3 71 BRl0
= o | = ciolzt
AR | e ceprupt o 2zl | S| TR
2150 FPHR()
=== mle] ! = Clolzt
EEE0 | cemo g2, zmg | © | TR
O = Tmges | 5 | oew
S F=(0 2150, 920 =
2= -
== TR, 2P0
S, =S
22801 HSADAS, TADIS6, 5 | o
SADIS0), SADISE,
SRRSO, KIS0
21841, aie, CRIO,
S22 2 414, 7k 45, z | o=
o, B )
nRIRS 2150, 920 3 | ek
Ly | PEEeRe | el oK %80 B
T [orEemym o= M1 =), o | et




180 A FEIRE S HiTCEE(2011. 3)
TR AZ2), A= 0 0 1 1 1 0
=ECE 201 USB A= 0 1 0 2 0 0
=H(16) FERP 24(1), HEspi| 22 5 | S Meol= 0 0 0 1 0 0
HFH(17) SR8t #HA(1), FHSIK| 2420 = | celkl J= 0 0 0 1 0 0
QIHRL(18) U1, 20 = Chlgt R2l= 0 0 1 1 1 0
2I5(1), Az, CI0, &= 0 0 0 1 0 0
W19 F2 M), 7l= M6, B CI&g4 Z=01= 0 0 0 1 0 0
e, & 2= oV EEr = 0 0 0 2 0 0
TEMAIS(1), ZAAISQ, Eridel= 0 0 1 1 0 0
BRSO, SIS, EHol= 0 0 0 1 0 0
HIHARAK20) Z2AIS(E), HAHIS(6) ] CI&g4 =
_ ! : EgTI= 1
IS, SIS, == 0] 0 0 0 0
EMIHIE(), HRRIS(I0 el 1 0 1 1 1 0
| | ol (rmm) o | et ERIS 0 0 ! ! ! 0
= s=2A|I=2
2[chzo(22) (rom) of e 0 0 1 1 1 0
eyl =) 0 0
SR ), 22 o | oy | L2 0] 0 0 !
0|SEN Z1of crl(1), El@), ot ckd Il Ciolzt
L[S | eicn Bawicen | W LRG| g g o) sz R, UpISe tolRel bR
o= Ho[EH(25) A1), B, LIF $H3 ot =T
=4 ° e 41 o TEEE ) B2 BRE0) ok U= U] 57 vl
MAIX < =L ME, o Cloizh - _
s AP &7 2I20 HO|EEE seh 570 vpiwle] 2354 ol & 33 gk
22|27) 1), 2X 230 ot chelzt
H3 LH=e 1t 27 AHE 26 255
Table 3. Family Identification Characteristics of Lepidoptera
3. ZESNI} AERH e
=0 Hewg T=2E 0 o1 - ()= MEEMMols oot
7ZF 25 & 3 F EREE IF5EAS /AT Atk & TR RS ERER B RS
- = = - = = ol |
37 3919 30 B ©9le) 2RER O 2358 ® e N N e Y N E
I = O = A P P ol
29} 2t 2 Sl b el I = o o Rl )
=EL s T2 5 |5 1L S ([
(e =z
H2 REYY 2 EF A ofp 2ESY ERERE
Table 2. Class Identification Characteristics of Insects = |l=
n
= N
[ dertelat [ o |[ofo [ 1 ]3][11qg1|[3]2]1]2
(= ESMAolS  ojn|st fFollubnt | o [ 10|23 3|60[2(3[2]1]2
= %%I %il:ﬁl 'é%slf:l’é ';EE:H _-,E'%ZH-: 8_1@ Sotgtnt of[1|0]|23%2]|8f2([3[2]1]2
=< o= == T [T o[ 1]of2315[3|2]3]2]1]2
o i | T | ‘@ | d9 i
stziAlmt [o [ 1o 23 3[1ad2[3[2]1]2
a=r= 0 1 1 ! 0 efeaf |0 |1]0 |23 2] 11q2 |3 |21 ]2
B == 0 0 0 2 0 0 2xunt o [ 1|0 |1 |2]50[1[3[2]1]2
L= 1 0 1 1 0 1 %%H-[Hlﬂt 0 | 1[0 |1 20|41 |83]2][1]2
zacbwnt [o [1[of2d 15[as]1 321 ]2
Bi== 1 1 1 0 -
il 0 0 sarteizt [o [ 1o |1 4131 [3]2a]1]2
i 0] 0 0 ! 0 0 somi o [1]o 130|701 a]2]1]2
L= 1 1 0 2 0 0
CIS0[ii= 0 0 0 1 0 0
S NI ECH I I B 7t 3} 3i5lo] ) e o) EART vElhe 49}
EZ= 0 0 0 1 0 0 _ N _
= o] Fog BHH] =t 55 tist 5539 de 24
s 0 0 0 2 0 0 .
o= 0 0 1 1 1 0 o 2.
HE7 IS 0 1 0 2 0 0
2=0iS 0 0 1 1 1 0
FEE 0 0 0 2 0 0
= 1 0 1 1 1 0
EES 0 0 0 1 0 0




FHABE S SFMY FAR 70 25 F

H4 Uiz 3 AS o3 25y

Table 4. Spedies Identification Characteristics of Nynphalid

RN
(= ZEEENMOlS ojn|st

S e A
SR )

B I - 2 N

IR0 ofolo| 3|2 1|-]-|46]| 59
E=Cl] ofolo |32 t|-|-|7]| 25
ZISEEHL | 0| of o 21 1| - -] 67| 59
EE olofo|3]|2|1]-]|-|67] 59
SRR | olofo |32 1]-]|-|67] 356
THAWE B 3 3 BF £ B} 499 w1
= A
1=

Bush 2HE4e) Hlao] ojs) 2R, FHUpH
2 943 59 o # 59 2 §

rIF a2 Al 3PS ARA Hoh

Hb5 ZEZ ARl o)Al
Table 5. Identification Rules of Insect Species

[Lielgol  AlE R7E]
If  elofl chsol *Act AND
sichalzt k2 ca|et v XA =3 21 ®olck AND
=7i7h 2elct  AND
W7 RERA Elck AND
207t FHSHR| gfct AND
7ol elEol Act
Then S&&F2 Uo|=o|ct

[Ulte|nte] AlE &)

If  Z&EF7F Le[=0[ct AND
HEo|22ko| ZEzko|ct AND
gtcta|7b ofF ALt EolX| g=rh AND
me|7} glck AND
g 2oz H1 Act AND
37|7F 30 ~ 110mm Afolo|ct AND
gsAlZk2 Fddolct AND
OlSEM2 ottt AND
Ho|EM2 Eg ot AND
MAX|= gXlolct AND
22l WX =tk AND

Then IZHEFE Ul Zts|tolct

[SEdetiaBel A 73]

If  ZHERFIF HiLte|2tolct AND
He|Z ol A4Zt&ol ottt AND
Zo| gict AND
tsol dolzt §837] olst £&
S0 ZHsict AND
slz|z ol ES3HA| gt AND
IHR LT "M, HREHolct AND
hA kol EMAE, He24ASolct

Then Z&FE ™ tte|Solct

EOo[X| g=ct AND

ok o2t

ol

B2uo] R A EEA PR Aot da
B3k o7k FolAA) @l B AA, WAEA} 2 2
FAL Y BARUE AP 48 Dol oh, A
QUEANA BE AL Bl AAS 25k BAIA 74
Aol A2e E 2= AYF HoE BEHI o)

I
2

A AP FEL 2, %
Bust BFEA o] A vmsh
£ oIt fAREE ZA T A )
SR DR B gl BREA 5 okl 2 B

) o

Z_:L'
o
i
e
4

oo

&9 BAYRG 254 Tt A e i &S AHs
she Aot ole 2350 7ML e WS IF F
Bt BEEAol gk BE= s AN FI A & 3le
AA7} ETh 7 RAe 3R F 4 2554 gE8le
WS il 4 BESAPE SRR 2554 T d
A&l gt & Ak3fshe Aotk ol 254 ¥4
= BHEATS o]838l7] v A A 79 nis)
LRSS BE e A7 Ak wEbM, & Are T W
A oz IR Ik frAREE Fele] flel 24
g #71= v 2t

A J).
Tl BEEA ] digh #Exte] B3z 13 ol
CJ [1]

e}, ThEare] Aol 7t BAsEdNE A
gk oiEl QRS 2EEAe) SAkEE (0, 1]
. %, 2 B354 o) Ug BRERe) 2E54
& RIE 93} thEahe Xael] 4 (1
& Qe

RU=Wecl 1N / el

A, PR T I o] TF5ET B Sl #EE

o
5

oS N
RON

oE
do
) (S

(

e XN



182 B FEMRE® 3HoCaE(2011. 3)

A T N A 29 2ot

W NEAE FUst e,
Sim(s) = Z\Flobsﬂls RI] X 100 / Ns
o els 2305 w2 § 4 des
NdE]F Sim(s[E])e] #ez 3, &

5 ge] BRI TR NSM[%]M =)
oz Ak

FYdehinlE] g BAARE o 3 fAwg
AIE T Bk S, BRATL B ) B Fol
ol @ i Wiz Wiy, YiTERd g @
AAHE ¥

63k o] AEZT P} 317 B Fol)A
el RARe 23E4E A E
AxrsE Zkzt 10022} 33.3%0]ck

E6. RS
Table 6. Observation Information of Class Level

= ei9le)

DHFE 21 | e 10 230
212 20710 060
LENZID) 21 1) 20
oSS 3 3
SN 2 2
A2 Prepir il 100 10)

2217 2 2

N 3 3

sl 6 6
SmsLI=) (1+]+]+1&;Z2)X1(X)/€F (1+1+1+g(g:/{)})><100/6;
AAEAE AR 22 UiihvbRE FSA0 "ok
F9je] HAESA Foll & 8% 2ol ¥

Hehyle) 2

JEy, 2 3 g9l A3

Pel Ak 212

=

ek Gl A sk, G Ae) Bells TFe)
a9

/n_%}o 2 ‘74_%117415_’;,} ‘Z']/Kﬂﬁ]i’

b 75%2k 10047} %\3}.

22}

BE I 5 ke
T} T =5 sO| ZAEY - -
oy 2ae ek VTGS 0k A WS A e 5 S
(Y sl L= cERS P
AHo| ) (SAiZpTE) =0 =) Aoz WA #Asty &7} glohd, fAlET v o2 A
olo| =4(1) i 1 ABPAA AEE 4= Qlok
S| 247) 0 1
DH =& 0fF(14) 241 11 00 8 Z Cio miEE
= Z=(16) S 2201) 1(1) 20) Table 8. Observation Information of Species Level
D FHE(17) S| 220 o) o) A — =& so| BEEY
eSS ZRERIO| EH_|H [T
Ol 0{(19) 1 0 (R i (LIt [zh
s 3 3 ol ) (eagime) | ZREolsE| x|
(Ri) (R
(1H1+1)X1003= (0+0+1)X1003=
Smis 10009 BI% ofel = 0 0
£ 7509 A=0 o) o)
FAETL e e & D9l BTelS Awsh) | ool dow 0 0
J3 Ful Gk BAAE oo B U BASY F | B 3 ’
o Il Ae B SSAIRY, AAA e gig) 3 73} o] B sl & 2 2
He Qatw, e o) vlhjulgst trelupste] 3} = ‘ !
1_ =S A1)
w9le] FAREE 247h 100069} 33%e0lck e, 3 9919
2 O
EFE 2] 548 AW UFo] F 2o PAARE [
PH (19 46 67
3kl £ oAl = Zkzb 71 =
B 3 Ak 22 100069k 666767k Ak o Hepigs 5302
P AHAKR0) A 35622
E7. D ERlel 2EEE s 5 >
Table 7. Qbservation Information of Family Level
RN ZHEixjo| -.‘.%(SE—}HJ".I;E )=.’*o Sms (1+1:/72)5(><;;n/2 (1+2i$<!/(?/2>
e B -l .
T i A NS L) B 8
otE: :ZTZ) 0 i (THHH+H1+1+ (1H1+H1+1+1+1+
— SmisUIZH LI 112 1008= 14202 1008=
2l 5209 0 0 BN 100%




ENEEENE:

Kl

1. ZREEY A[AH

£ A7
AFske ERANH] 55 vlashy] Al = /‘V\Eé] SR
g2 3G A28 Windows OSE 7IHES.
2 3, DB SQL ServerZ ojZg|Alo|AS JSPE 7t
stk ZFDBe A=A BRdFd wet 31 &, §k9
143709, 14178 sl 23 akdck

oAl A, FFEAY 98, AN, FEA
Ao FEEo] Yok BRAMAIEL & I F A=
WAL shA S BE-S BiA Blalste] APEshs
Holtk. 1 6& U Ee] E53} U] Fe sdse &
o] BEEL HoFE 0110114.

m
p
o
2
o
ot
kY
=
T
pE
iy
\4
)
4
>
>
3
(m
=2
B

W'D“L}L" '} by]

w :
o
W

2 ) =Ll

2LIdlke)
Ltdl k9)

QLo 2= b zie) 22

T2l 6. 2ROl of
Fig. 6. Instances of Classification Search Method

S0 O FASE

ArEHBILI]

(a)ggl EP;DHE olzd

oL ==

b) 29| 7x|e| =2
°AW° RE =S

2| 7. FEMo| of
Fig. 7. Instances of Inference Search Method

FEPANSRE B 3 F AR BARE Qe

7 WA BEEAT SRS WEad E Aol 4}

4ol 2& F5 A= AN 19 78 2, 3, F Usl
B25400 vla) BAYRE WALOR Qs Ao

2 2871A9) Aol ¥ Fol AXE dlot.

HeE a9 % 29 AN AT deties
TGO, 7 1WA F aFOR o] 22t BRA
3 FEANE ASG 25 £ QAL oRE AL Hal
3 FEAA S0 A el L A4 Al 2
ol that ek AR A 5] A9
tE 3 ES 9T A 4 BH” %ETE DCELE]

o3 AAEAC

TEE AlzEe] A9 YRIF7E 8] Wil ok FHEe]
Hjx] 595 Soistd & o, AR = Aoy &
U 2Fo|7] wiol vix| Exhs U Kol X Aoz
2 £ glo} UnlFot A FolA RS Agsiant oY 8
< A9 U /A BES vER Aol



184 By

T

HOCRE(2011. 3.)

Lid| S,
ujrLts|a,
SHUYLIH|
3/31*
46/51%

LiH| 2,
x|.|_|.|=n-'l

Six|Le
24/31*
94/184**

= (e BHR| R
HARNBL MHE A0

J2l 8 HAER 2EEE T2
Fig. 8.

RS,
RtE| 3,
MmO}
6/7*
4/15%

LH|2,
oLy
a,
Egrsof
7| dgolL}
o

23/31*
28/34*

e =), ~= sifet 2t LHof (B2 HHX|

Insect specimen Information for Test

;1/\/\ o)
& 9% A4

THE 3 AR HEHY T d77HEH) o 2t
He Z

o ERAMS TE0E FU - ERade 238
2N
HERANS) 2EAY U < £RAN 23
2N
¥l 7 23RO B F guel AYdns ¥ 994 2
ok 7 E3EE BRANE FEQY 49 AL sl o
o 29 BFAR

O EFdMnt FEZAMo| offt BAEZD}

Table 9. Test Results of Classificaion Search Method and
Inference Search Method
e | ZMARg
5 FE DY A AR ey
= =2
- |2 | e | swerza
= e 8RH(72.7%) 624(545%) Lemzneeie
smomt ||| 32 | 1130 11107 1;2'57?)
L] et - 565% o
A 885% 16.1% o
2 : - A7k 712t
EEEHRYA) P6x T9x
ag | B | 0BOws | s
oS [2= | e G
~ = - — (;3221231)
TORERE| —l - to.
rHEED - 436% 208
Al 250% 687 271 7)1zt
EZTRNAR) 162% 156%
= 00 0%H(0%) . )
wagey | [22 | @erd B4 Thws
sk | = [ 3 534(54.5%) 82(727%) 1025,19)
T4 8(72.7%) 1024(909%) 208
52 | gmeisw oy | T/ A

et - 462%
A 181.9% 1575%
ETEAAY 6% 63%
= 0H0% 294(182%)
o |22 1849.1%) 102(209%)
o | & 234(18.2%) 1124(100%) ezt
EHe2E aE 2= 434(36.4% _ =-33%
o7 felgo| = T @ - 102517
L — - - 211
B B5E | e oy
oA 2077% 764%
EFHAKA) CRE 4%
21 1 =X
7y 2 5R A’ AlZE Ul Adsle ARE vl

AEE Sck FEAAG A%, 2F B WA A1) B

3 A9 93 A7} 2
ZA0 92 & @ 4 515 FHYIIG R
£ 8] SIA7E A B ke Aol 917 B A
@ mon 2 2O, 102 o A A

8} | w2l zﬂ?ﬂ *m ﬂ%oﬂ g Hh%ir%
27} 81.8%9} 63.6%% T2 vl vl vehkar gltk

2% 249 247
M o) wisje) 9
1 ﬂolc} WA,
%) WHal= 1
o9 e, FHUe I 4 w2 91274
26l 77 Aol Q) WEel BHAAe] olF o]
& Ak ol LA Hek olo] B, WETIEAA
W) Freggol|ue e Fol WA A7k Bas
o Alzte] Al @ Aol ujAslo] 9l7] Ho] $52
ARtk FEQNOR FAF $ Defo] Ak Ao

N H
® oA
>
%
>
N
3

o ol gt

R




R

@AY FAE T BF F FEAAANLE 15

100
&

— 80

8

Tl 60

b1

=T a0

A 20

fin
it
it
s
it
At

(b 10EEREE
100
F
F;_l"ull 60 L
«?}g a0
M g —
e
0 [
12 28 e e sg
AlZH
(0) WEFILITT IR
100
ey 80
;‘Jﬁ 60
Eg 40

2E 38 aE SE

Al7H

(0 F-2EoP Lol

i

T2 9 ARKD2| visgjof mE 2EAHE(%2| Bt
Fig. 9. Insect Identification Ratio Change by Elapsed
Time(Minutes)

o) 774 Aol gk, WEFAFH AL 2ol
£ BE ARMe] v|zise), BN FEHA @
AN o] NE gEte BEd & Ao & ¥
Hehinsh mekdAele BRI 46} wwm K3
& A0 o] wjRIElo} 917 WY E5
ole o & o1otq i k= xlhxiﬂ—%o}]ﬂmm—o]],}m—g
Ao glome FEze] o EgHoletn & &
o). e} WA so) Qe WEATL A B9 $A%
HORE HEYel A3 2ol o &
SE GAR A8 FEAke o g e 2 5 gk
olite] Aol a8A4 %ﬁéﬂ, F9 47 Be AR
74/&14/\}0]15‘,] 7ﬂ o]]% A
751010 oq]/\]-al- 2= 011;]_ 5\35—]_

o=
o

r{m
ni
2z

Aurgoz HEAAe] g Auk AHgAe] AARAE A

Aol ofg £
dxe] T = WS 3l BEA} Aol 27742 &
3E BRI £ 2% F ERAAY & 3 F
2 s AWeE F2 Aol AR 7] fAEE
A AAE ARSI Z2EEY AlsEdME 31F,
1433}, 141789 2% Z¥l=2 DB 7339y, F&7
A AT Ak o g ‘;]A}o]Eoﬂ/q Az2Ee l‘i_%@&ll H}A)

EFAAL th2nk 2 dAexe A A

ﬁﬂﬂﬂ

81
3}
%
4
4

1

D

o o
¥

& A0 584 SHIANE 73*_1,40] W}E}i_?- o] Q=
Txe B F83 237t yehgon, ole Mg 25
9] OB 71X AA Aol o 483 5 S
o

o

TTo=E T »u=

F3 gtk

2% B WES AF fed BAAGN TF
F ) AXEF FRAAE B389 48 A9} 1T
o) A4 §3 B 2047 k) Fa AR AE

F AQE ARG, o)) WA BEL Jrissed 3
o A Fol B8 ATAR} S els ohg 1 o
WISo] QA o= R M= 4T Fo the Rl %

shed Juk aBEg S fed IF B FEAM]
Ho} JFA o2 &857] YsiMe 2% 2= DBE du
sla, $1x17 HLJJr olu]x] el aS e3 slojH =g

Acknowledgments

B Qps N0EE B4R A S47)Eae
Aoz FYHUE

m}
rot

]

[1] Aquatic Insects of Korea, Attp.// wwwiaterinsect.org.
[2] F. Arrignon, M. Deconchat, J.-P. Sarthou, G. Balent, and
C. Monteil, “Modelling the Overwintering Strategy of
a Beneficial Insect in a Heterogeneous Landscape using
a Multi-agent System” FEcologicalModelling, Vol. 206,
pp423-436, 2007.
[3] M. G. Baek et al,
Ecology, 2010.
[4] W. D. Batchelor, R W. McClendon, D. B. Adams, and J.W.
Jones, “Evaluation of SMARTSOY: An Expert
Simulation System for Insect Pest Management,”

"Korean Insects List,” Nature and



186 R eI AE G RE(2011. 3)

AgriculturalSystems, Vol. 31, pp.67-81, 1989.

[5] H W. Beck, P. Jones, and J. W. Jones, “SOYBUG: An
Expert System for Soybean Insect Pest Management,”
Agricultural Systems, Vol. 30, pp.269-286, 1929.

(6] Bric, ttp.// bricpostechackr.

[7] Digital Insect Collection of Seoul National
University, http://insect.snu. ackr.

[8] Ecological Information System,
http://ecoinib.seoul.go.kr.

[9] Encyber, Attp.// wwwencyber.com.

[10] FL Fands, “Qualitaive Reasoning and Integrated
Management of the Quality of Stored Grain_a
Promising New Approach,” Journal of Stored Products
Research, Vol. 38, pp.191-218, 2002.

[11] T. L. Friedman, “Code Green”, 21 Century Books, 2008.

[12] Green Gyeonggi—do with Beautiful Forests,
http.// rest gg.go.kr.

[13] K S. Han, “Introduction to Entomology and Insect
Utilization Cases Applied to Industry,” Shingu
University, 2008,

[14] Insect Collection, Attp://insect.naacgo.kr.

[15] AT. Jozsef, “Kenneth M. Ford and Patrick J. Hayes,
eds., Reasoning Agent in a Dynamic World: The Frame
Problem” Artificial Intelligence, Vol. 73, pp.323-369,
19%.

[16] E. S. Jun, Y. S. Chang, Y. D. Kwon, C. S. Ko, and Y.
N. Kim. “Smart phone-based Inference Framework for
Identifying Insect Species in the Environment of
U-Learning Observational Study”, in Proceedings of
the 2010 Autumn Conference, Korea Intelligent
Information Systems Society pp.324-334, 2010.

[17]1 S. Kaloudis, D. Anastopoulos, C. P. Yialouris,
N.A Lorentzos, and A.B.Sideridis, “Insect Identification
Expert System for Forest Protection,” Expert Systems
with Applications, Vol. 28, pp.445-452, 2005.

[18] Y. D. Kim, “The Reality of Insect Diversity: The
Biological Classification,” NaverCast,
http.//navercast.naver.cony’ science/biology/’

[19] J. I Kim and W. G. Lee, "Korean Insects in the
Neighborhood,” Heonamsa, 1999.

[20] C. S. Ko, E. S. Jun, S. K Park, S. B. Kim, and S. T.
Chung, "WEB-Mobile Service Systems for the Ecology

of Insects and the Environment Information based on
U-Learning,”  The Journal of Korea Information
Processing Society, Vol. 4, No. 3, pp. 207-224, 2009.

[21] Korean Bioinformation Center,
http./ wawwikobic. rekr.

[22] Korean Insects Society, Attp://insectkorea.kr.

[23] G. O. Kwon, “The Concept of Insecta that Teachers of
Elementary Schools Understand,” Master’'s Thesis,
Daegu National University of Education, 2007.

[24] D. P. McKenzie and R. S. Forsyth, “Classification by
Similarity: An Overview of Statistical Methods of
Case-based Reasoning,” Computersin Human Behavior,
Vol. 11, No. 2, pp.273-288, 199%.

[25] Michigan State University,
http.y/ animaldiversity.ummez.umicheduy/site/
accounts/information/ insect. b,

[26] The Mystery of ButterFlies,
httpyy/nabisinbi.com

[27] National Academy of Agricultural Science,
http./y goodin sectnaac.go.kr.

[28] National Biological Species Knowledge
Information Systems, Attp.// wwwnature. go.Ar.

[29] National Institute of Biological Resources,

Aty wawnibr.go.kr.

[30] G T Pak Y. S Bag and Y. D. Kwon, "Biological
Resources in  Gyeonggi-do(Insects),”  Gyeonggi-do
Forest Environment Research Institute, 2004.

[31] G- M. Pasqual, and J. Mansfield, “Development of a
Prototype Expert System for Identification and Control
of Insect Pests,” Computers and Electronicsin
Agriculture, Vol. 2, pp.263-276, 1983

[32]1 U-EREMS, Attpy/ newindukackr.

[33] C Wen, D E Guyer, and W. Li, “Local Feature-based
Identification and Classification for Orchard Insects,”
BiosystemsEngineering, Vol. 104, pp.299-307, 2009.

[34] The Wonderful World of Insects.
http./ wwwearthlife.net/ insects.



fElAE s BN Ak 7

X A A
Hed

199 : KAIST 2541 2}
19851980 @ KAIST Al2~ElEahil

B
19901991 : 3= HP Alzd AX
HE
A ¢ QEuiglal AFELZE 0
o we

A« FETiAEA A Fald
AR U-3Y, fuIFE 2~ S8,
HE7PA2H

Email : esjun@ndukackr

A2 Al

o o

2002 KAIST "HlZ=Adugd &
spapa}

1991-19%5 © (3)POSDATA
7 ¢ SN e-v= 28 R

|ZEaR ESREN
Emnil : yschang@hs.ackr

o
1992 : FAvishy sAYES} oAt
004 : Aok =58} v}
A 7=

2o

195« A=k sty oA}

1934-1991 : EAHREAN

A7) AEzE A A)2EAT A A%

Tkl © A, fHIFEE 7
< U-2d

Email © frogf00@mbiztech.cokr



WWwWWw.KcCi.go.kr



