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EFB-3 76.56 82.61 71.79 53.23 37.86 30.53 4371 30.36 70.00 57.81 3448 60.00

-1 72.73 40.00 53.33 44.88 83.60 52.98 60.71 33.33 56.25 30.77 60.00

A
=9A-2 41.18 60.00 63.16 65.00 42.56 60.00 55.93 85.00 13.64 66.67 32.43
A

=4A-3 41.18 76.92 78.57 38.17 37.50 55.74 69.57 40.74 74.07 57.69 28.57
=4B-1 11.11 63.79 43.75 29.82 74.19 49.47 58.00 70.00
=4B-2 63.64 26.43 41.49 64.34 45.45 85.71 40.00 62.07 42.86
=98B-3 27.78 46.55 64.79 59.12 7143 63.89 72.06 46.30 69.23
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o 11€ 3o o] H|&o] 7M =43(H 2). o]l 522U EO wuj & ofgdHo] &2
AF A7 Y JiAleTE S7tchs 108 5 ~ 11E £ A2 FAE
B 2. 5H2Yd o 2 RN (2EY]E)
S September October November
ex
6 13 22, 29 6 11 19 28 3 10 17 24
Workders 296 171 336 589 2099 1441 1162 580 297 447 271 72
an
queens  (98:3) (99.4) (98.2) (99.0) (99.9) (98.5) (95.9) (94.0) (8L.6) (87.0) (91.9) (91.7)
5 1 6 6 2 22 50 37 67 67 24 6
Male

(L7 (06 (1.8) (1.0) (0.1) (1.5) (4.1) (6.0) (18.4) (13.0) (8.1) (8.3)
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Comb bl S5 Hg|7) = cell &9 cell collo] & 7j2

5th 60 53 0 191 15 176

4th 219 226 57 709 30 690

3rd 219 297 154 879 33 833

2nd 269 203 52 897 33 833
Ist (o) ? ? ? ? ? ?

RopgLE o olE2Eol QA 24
- g2 (Chen et al., 2016)9] D]EZE2]of RAACH & =9l 49 Aoz 2 AL
oM EHE mopgadel FA 54 ulw-BAs =L
Entomological Researcho] &ilsto] &= (Entomological Research 475 129-1361]

oJA])

2) STy 51 Q127 DBs}
SPead g8 EEE B4
SACYE2 RUAI FREC = AL S S0l Holdo EXE FAT Jlog
Zastglon), oo AAA 8 §RUS BUAANE i =5Y Ohg GO/MS BA2
o5t DBE +5¢. #¥ /=422 0.005-0.001% s== =o s]Aste x=ASH o
S O 131 Zo] PS/DVD fiberE ©0]835t0] 1A]7F =9 1wAtO|A|5&%E(solid phase

i.d., 0.25 pum thickness)S o]&3t GC EAXAx7AL ZHH 2r-:= 60°C, FUL 2=
250°C, 22jal ABEH AR 0.5 #0l%3. GC ¥ 2=+ 522702 x7] 60°CoA
B7F SX|st & 250°C7HX] 10¥ =9QF 2235191, MS BAX7L jon source 200°C,
, scan speed 1250, scan range 50-400 m/z &71

e e A7)t T Wgoe SPME

Mz

M

interface 200°C, solvent cut 2.0
o2 AYPS DP9 FHEAE Bl £5E 9
2

=
W 9 GO/MS BAEAS s
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Peak R R L = g
1 isopentyl acetate 130.18 10.9 Boch R, Shearer DA
2 2-heptanone 114.18 11.3 Shearer DA, Boch R
3 geraniol 154.24 17.3 Boch R, Shearer Da
4 citral 152.23 172, 176 Winston ML
5 B-ocimene (E,Z mixture) 136.23 14.0, 15.4 Maisonnasse A &
6 Heptanal 114.18 115 Varlet V &
7 (E)-2-nonenal 140.22 15.9 Varlet V &
8 (E,E)-2,4-octadienal 124.18 15.1 Varlet V &
9 (E,Z)-2,6-nonadienal 138.20 15.8 Selli &
10 P-xylene 106.16 11.2 Varlet V &
11 1-octen-3-ol 128.21 12.8 Agila A, Barringer S
12 4-ethyloctanoic acid 172.26 18.0 Rota V, Schieberle P
13 (E,E)-2,4-decadienal 152.23 18.2 Christlbauer M, Schieberle P

3) AW L ASA TS FTE S AW PE £ 2 DBY
- Al LRI UAN ABT AT SAMY ABY N Y SR FUF F 5
919 xtolg Hol Al 7PAY 3HFL o 2
of DBZ AT 15, & 5)
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| 5\| | o AT RLIF
L. & 3 6 -
1 I TN A B
12| 5
NN \l =5 B
i ol I ;‘s‘\;"'“"‘“"*
1 4 | 4 FHRC
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Freldw GC/MS A4 3

Peak A B (peak area x 10°)
A 0w faA we A Fu B Fu C
1 ethyl acetate 7.4 5.7 2.2 16 34
2 3-methylbutanol 84 74 6.7 12.1 94
3 benzaldehyde 12.6 - 3.0 - -
4 acetophenone 14.4 - - - 1.5
5 2-phenylethanol 15.2 1.2 0.9 2.7 3.2
6 diethyl succinate 15.9 - 0.8 - -

) A L A2 Y TR QA DA

- SH2WY gole A ofu] RAA| FR WY 4Re

Y A S8 QAo U B 5 SELWE 9B oyEE Pre
acetate, 3-methylbutanol, acetophenone, 2-phenylethanol =

diethyl succinaey SH2EE RAHo] 7 @2 S8 AoAut AEEN7] diwo &

AU oz MEYshA] btk HHEIS(& 6)

e
2 o
k1
o
d
=
N
o
o
o
5
<
a
®

6. Al H o8 RN FH2WE oyt 2 P HR
QoMY GC/MS B}
o oA FNA 2D (peak area x 10°)
ethyl acetate 3-methylbutanol acetophenone 2-phenylethanol
AlT S-01A] 19 5.7+0.5 7.4+0.3 - 1.2+0.02
SHE A 4 2.2+0.2 6.7+0.9 - 0.9+£0.2
SH B 23 1.6+0.1 12.1+1.2 - 2.7+£0.5
s49 C 42 3.4+0.3 9.4+0.8 1.5+0.1 3.2+0.4
VAl 1850 Al SHeTd 99 Axt
- GC/MS EAXAdn= Egjg 2A4E EAM(principal cormonent analysis, PCA)S 4385t
AT} SHLUE 9ol ¥ 5 Bot OV} Gl 1EOR BAEQON oS FuA
Ao AxAFELS 3-methylbutanol, 2-phenylethanoli} acetophenone 5 ©]%-&(1&
16). 4719t Ze AT HFHOR T8 CF A2 JIN 1 e SQIAE A



Component 2 (27 %)

E=HA

@ 4 Diethyl succinate
Benzaldehyde

&
.0
el

Al

rH

-3 -2 -1 O

=5 B
3-methyl-butanol
= |
—+
. Phenylethanol

S e B
Acétophenone

EFEHC

[
T+ Ethyl acetate

1 2 2%

Component 1 (54.3 90)

2% 16, AT L BE 89

oIx|o] PCA 24

- 1RF i RQAIeE Al {RIAIE 719 22 WHes SPMEH oz &3 & GC/MS
BAstn 92 2 AUy AR WA 17, & 7). (& 715 2o G 18 L
F+AAE Al JQAAo vls SH2EE Flo] oF 48.8% S7tston, 1A+ 7| i
Aol 9 Awe sAewd golelut AUWA Jr Aoz s Py 249
3-methylbutanol, 2-phenylethanol, acetophenone £0] &9 A|REAEo g2 BAMLYS

.
1
4
= 3= 14} 7|2 S o1R
o | = - o | el
A Sa_cagl RS e
2k |
1\&1\
| 4 Al QoI
A :Al_._u_....._.-————""__‘h_‘___

a7 17, 1A 742 QQIAIeH AJEEQIMS] GC/MS B4



7. 1A Y A AERAAIY SHE2EE VAl T 2

#2074+ GC/MS +A4 2

QoA L (peak area x 10°)
ethyl acetate  3-methylbutanol acetophenone 2-phenylethanol

IRF A

180 3.6+0.3 8.4+0.4 1.5+0.1 2.9+0.2
QA

Al

121 5.7+0.5 7.4+0.3 - 1.2£0.02

S9IA]

VAL TAI RO ke S 59l Axt

O A1AE 1Az}
- 71E AT 8

A
sAxoz o %
o
L
(o]

119 27} 57 3 234

- AWEA J1E QARG ol 472 F3) ASA ALY (F)FZolH 154 A 9

Ao SHeWd 99 &% WY AW 13 AL At SAMoE Qejsh] SALwY

ol o gol Y 43S Mo, 99 A5 YU ASHA UPoz SHPL

el VY WY, AgE THGY, TY xug 5 SALWUA g Bepgu
= _?:‘1;7(-]8]-
-1 a

- SPewde gASt WY UL auKoz BAsH| 9% AUAEU(SPME)T
GC/MS ¥4 x72 BYstgon @rigoamel A2y s 1a AL UMY Fo
A BdF 22 3-methylbutanol, 2-phenylethanol, acetophenone 50| 245U

- 2719] £8 U FA| b SHA(20169 9 62 KBS 9NR20IA “SHewd 37,
3 BUGES FAZ SESTUR A FBeUtY) msjuelet £UAT MARCAY

Zei2)0] QIEY go] BES)20164 99 6UKBS AAIER W mz 1aoly o]

el waA” FA2 eE SHewdo] ot HaAg E ws HastE o

Joto] thet FEAT MARHH TSt 719)4)0] AL H Ugo] BER)

- 2719] srawm g3 2482016 9MstE U rRQpgelsiold  ‘Complete

Mitochondrial Genome of the Black-tailed Hornet, Vespa ducalis (Hymeoptera:

=
2
ol

Vespidae): Genomic comparisons in Vespoidea'&t FA|2 T AE 4y)
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- 71& oI55 FA(Tracking)ol= st24Y o]t (Harmonic Radar), RFID (Radio -
Frequency Identification) 7|9tQ] A|AHIo] Z& AFEE Y Q1 st2Y dojget RFID
A28 B 47T, & AllA(Sensor)?t AFal 71HQ] o EEolu 25 59 5ol AoF
2 7toix| ot 9ixlE FAe}r] ol

- sty 2ol wpAle Ao viE2)7 gElo] qlof, BAA} the Zu ulad et
3 ARFEE AFRAPE ©HE 4 Q13 5ty Zojy AJAEZ FAIAVE Ufe- Ao &

A ARbz
]

Ol

I-J

e [=]
Foluh Al oPYE2Y 05522 WA i £2 AH8HI 98
- RFID YAl =49 AN JEE AAstL HEHUE 2ot FACR HojHE $Alsts &
AloIo. RFID 41 g0 nfet vlek 2717} ole cigfstn vlas Mel oz
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A1, 371 S0l e ok, o2 sty ol
o AN 7 elo] RAtstol MIFT 4 9k PAZ IR RS UERI(IY 18)
Series A2405 Models LB-2X

Model ~ Weight  BatteryLife Model ~ Weight  Battery Life

A2412 029  9~22 days [B-2X 0225 3~7days
A2414  03g  18~d45days [B-2X 0.27g 8-~15days
A2426  0.65g 28~68 days LB-2X 0.31g 13~22days

23 18 strd Bold AIA

- H AMEY HiE2 282 TEAS FAsheY BE5To] e 7 Eot VY A
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R410

Weight : 750g
Size : 10.6cmx16.5cmx6.5cm

J2 19. stmd ol 4417

R410 $£A17]= 4719] AAZARR| 2 AH=sto] 4o Zmps 7HA AA Q9 R|IFEE LAl
& & 9oy, & 417l b Element Folding Tagi UEUE Zof A} SAIH 1Y
20)

5 Element Folding Tagi

| —

Weight : 850g
Size  10.6cm = 16.5cm = 6. 5cm
a7 20. stzY doly QL

MAY QIR EE W T YT 24719 SR BA WU A
RFID SIS AAZE ALn Zhel e opgs ol £559 oINS AAshe Hof &

gstn 24719 WA 0] ThHo] A

RFIDE AAo] siEe]7} WslolQle SEa(Active)tt ot djEje]7l astn ke 4
S8(Passive) 08 LPA T S5 Aol el yatelo] glo] otElst mhe W)
A @n EAAR] £ 0 7]

t}g ®E 3717 AR LA JbeE RFID AINSS EAH Y 21)



Weight | Rang
C)] e
(mete
rs)
0.44 2 e

XERAFY DASH-ON XS

o
XERAFY PICO-ON PLUS RFID TAG 14 3 .
&
XERAFY DOT-IN XS RFID TAG 0.34 1.5
ALIEN G RFID WHITE WET INLAY 1 6
XERAFY DASH XXS AUTOCLAVABLE RFID 0.12 0.9 X
2B L >3

- o] RFID AINSE 7|7k At 7t 453 AMASolo] UHFS Fupag 7bia 9ln
4259 AANS % UHF Fup5o] AL 417]50] 714 Sl a7t Zof & oo g

sich Azbstn FAAOR RAIAS
- t}g-2 RFID AlAet SAIE RFID $417]0]0], Zups W2 Lol Hejsiele
- 125kHz @} 134.3kHz(Low Frequency) F#1}49] £AI7]= QIAI®HQ7E & cm o]stH, &
2 IC7IE(ATIETLE), RARAIIER 2o B Zntat EAAL UL ol 2 Ay

of AgstA] G=(2F 22)

D901A-34

Read range : 3~10cm
=" Size : 11.6cmx7.6cmx1.8cm

Weight : 400g

003A-26
Read range : 3~10cm
Size : 8cmx4.8cmx1.8cm

tore No: 9148 Weight : 300g

2 22. 125kHz, 134.3kHz(Low Frequency) Passive $~417]

- 13.56MHz (High Frequency) Zmt49] £A17]1% QlAlA2]7} 60cm O]gto =z ojL A1
£z AULESIE, SAER, FA AlnERlo] Aoln of Aika Eal BATL US ol
Aol AgdstA] A(2H 23)



SM100-RF

Read range : ~5cm

Size : T0cm=x3.5cm=x3cm
Weight : 90g

ACR122U-A

Read range : ~10cm

Size : 10cm=x6.5cmx=x1.3cm
Weight : 70g

12 23. 13.56MHz(High Frequency) Passive $A17]

- 860~960MHz(Ultra High Frequency) #1490

7
dolgl AS&ert Wt £2 F5/=F d Q5. o] Aol pAlVE aF

2A17)1% AAAR7F 1~25m A= E0,
& o
A 9ot MM 9l F717F AraL 7he goll

Read range : Up to ~35m
Size : 18cmx=x13cmx2.5cm
Weight : 115¢g

Read range : Up to 25~30m
Size : 18.6cm=16cm=5cm
Weight : 900g

- 24. 860~960MHz(Ultra High Frequency) Passive $417]

T

2 Atz YRS FA, dYskedl 29, o] MlVIS2 AT e Aa AAY ¢

A2 A% 2 o] APolA AFgslr] AYs] HolAlu WAL SEdolet 2717t A4
3+3(cm)2 Lol 2719l UfL 20 BAY ATOIA AL BIFSEHLY 25)



- 2.

F2 ZAUYY 1422 53

433 MHz Active GPRS Dry Contact RFID Reader

Read range : Up to ~150m
Size : 12.5cmx8cmx3cm

Weight : 200g

UHF 433 MHz Active RFID Reader with RS232

Read range : Up to 150m
Size : 10.5cmx5.8cmx2.8cm

Weight : 118g

= 25. 433MHz Active $417]

£ SEF(Active)olol ] FAARE H) 200mz FHA.

A5GHz Zm}zeo] Z2A17]
A2Eo] 0|3 913 433MHz 4ol 2A171S

12 A4
3} 2o olgR B AN A 27Hs3HIY 26)

2.45 GHz Gain Adjustable Active RFID Reader

Read range : Up to ~100m
Size : 12.6cmx10.4cmx2.8cm

Weight : 800g

DL9130

Read range : Up to 200m
- Size : 22.5cmx22.5cmx10cm

?\-/ Weight : 2.8kg

a3 26. 2.45GHz Active 5417

Za} Zro] & Ao 860~960 MHz(UHF) Zutscho] RFID £42417]
9] A7) = 25Fol7] H2ol Aol w2 g7t WE o

o) Aol Z717F At sty o= Balstu EAIAZ7E £AdulEH 2 A7) o2
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- o] BAR AIA EAR] Qlo] FAF e wad] RAS © wao Pso Gy
ZA e RS 370010 2R PFo| JFL FA Y= Wdo] MAS Ralshe W
At 2A0) cha ol MBS MRS



—_—
110

_~
oD

o

<F

mju

g

KF
oF

2ot Qe AIA B

o

st

o Y]

=
=

= 0.1g, 0.13g, 0.15g, 0.2g, 0.25g2] ZA

O

il

3]
=

- ) G )

.03

.l

o A&t ola] 7hA] B

YT

AL ulsh] A 9

o} 0.25g9]

als
(o]

o 4

2

- 0.1~0.2g9] FAIE tigile 295 Y]

o

o A

L

0.10g 0.13g 0.15¢ 0.20g 0.25g

S|




Al
(L
Val
a
ol
Al
=

) of Hlo mm =
R X T X Kk
e o =
-~ 30 q
o 2 = o
3% % &y o
o © &EQLME
(- o o=
T o KO
<2 ulo
o ! il
E_E ~ ..r_._._
— <F N R B {[n
= ® < o o
T B m.Moﬂm o)
ol MT = 4 blo wﬁ
.
K o Al ]
_ K = wjy
— v —_/ = 1o
D _AT ML ~ N e 1._Al
0T i a_ﬁ_# =
n__| a oo B =
m m KN 3
_A_.o S [a% H_l ...1...%“ ._m___H_._ oF
T 3 H ﬂ”&.m =
T P K ralies .
T n~u ol ME =) - ujo
1l
= 8 ST w
R‘% aﬂ ﬂumeu %
- r C_O - — oJ
= m K © o
o N
iy = B e Yo
e m. ELI =
70 ofy o iy X~ i
—_ H_l _ — [l
<} 70D m X m ™ M
oE DO
B o © X T o
<Ko olJ o ms ©
s ™ = SF b W
o of — ﬂ.%_u
o ™A — o
T W o & o
Hogl & rl - 7o
ﬂ_.m_. ™ ol —~]
T C R A g o K
LT T o e o
SR el ot o) T P

31 AlA 9

a4



Ug o] ool & 5919 AW AP, GO SAojRet YTl B BE ulo|
ATISlE R 0.34g9] PAIL S7HewHol Ralsio] ujaRIls 3 Ao SRS

Sy earo] Ralslo] vk $/1S AW Fo Holglons B Ay £ Al
NE RAY

o] MAQ] HEE WS 2AV|E SEO| JhElES 1zt $A} hu ol stol, SA1A e
7} SA0IE PR 2 Zdojof 5o Aol AL 715et $441719) FIATIE 860 ~ 960MHz
o5, 1 Fuph) £471E FHAOR RASIYS

=) 2] oF Bl
Agstoi(1E 33), A7 E89 FAIHZ 3DR soloo] HZE Accessory bay©]
micro usb L EQ} 4£A17]9] RS232REE Alo|52 HZAste EAISH Y 34)

Read range : Up to ~35m
Size : 18cmx13em»2.5¢cm
Weight : 115g
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Myrmica scabrinodis
Atta laevigata Myrmicinae
Pristomyrmex punctatus
) 3
Linepithema humile 3
Dolichoderinae &
g
Leptomyrmex pallens o
Formica selysi
Formicinae
Camp us atrox
0.99/6d Vespa bicolor
Vespavelutina
Vespa mandarinia Vespinae
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1/100 o
: o
71 Vespula germanica J o
1/100| How
. Polistes jokahamae Polistinae
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(peak area x 109
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7A

24 C
1.64+0.22
0.36+0.06
0.61£0.02

549 B
0.15+0.01
0.59+0.05
0.38+0.03
0.28+0.08
0.31+0.05

—

ol

1.16£0.04
4.62+0.21
0.82+0.02
1.18+£0.03
0.93+0.02
0.56+0.02
0.31£0.02

SHd A

6.32
6.81
7.62
7.89
8.08
8.14
8.53
9.06
9.58
10.16
11.34
12.64
13.16

20.91
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3-methylbutanol
hexanal
styrene
octanal
terbutol
al
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S

carbon disulfide
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4 J-pentanone butanal
lerbum?é(yre"e
-

2] L EHB
= hexanal 1-penten-3-ol
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g’ 2-pentenal 2-methyi
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S o =5 A" -
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Component 1 (66 9 %9g)

a2 117. 524 1A 38 §AR|9) PCA ¥4

2N 15 38 G0H WYL B4 2 DBa

- 524 A 12 $E SRS SULWE §AY xolg Hol: A JKY FuFL
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Z 16, 524 A 1R 8 S04 Uy HE DB

+Qd& GC/MS 42

R HEEA| (peak area x 109
sS4 A oS4 B oS4 C
acetic acid 7.02 1.33+0.02 1.83+0.02 0.95+0.03
ethyl acetate 7.21 - 12.34+0.18 -
propanoic acid 7.93 - - 1.17+£0.01
ethyl propionate 8.24 - 0.21+0.02 0.44+0.01
methyl benzoylformate 8.43 0.47+0.06 0.44+0.01 -
3-methylbutanol 8.56 7.42+0.09 8.67+0.06 5.34+0.06
1-pentanol 9.06 - 0.15+0.01 -
hexanal 9.64 0.45+.03 - -
butanoic acid 9.81 - - 6.73+0.30
methyl dimethoxyacetate 9.85 - 0.18+0.02 -
1,1-dimethoxy 2-propanol 9.87 3.20+0.05 1.71+0.01 -
2-furanmethanediol dipropionate 10.24 0.40+0.01 0.38+0.01 -
3-methylbutanoic acid 10.33 - - 1.31+0.05
2-methylbutanoic acid 10.57 - - 1.93+0.07
gamma ethoxy butyrolactone 10.60 0.48+0.03 - -
1-hexanol 10.76 - 0.18+0.01 0.89+0.08
2-propyl malonic acid 10.78 0.53+0.01 -
Isoamyl acetate 10.91 - 0.96+0.43 -
pentanoic acid 11.00 0.83+0.00 - 1.40+0.06
2-heptenal 12.41 0.30+0.02 - -
hexanoic acid 12.48 2.11+£0.05 - -
heptanoic acid 12.49 1.71£0.05 - -
4-methylpentanoic acid 12.49 - - 7.31+0.29
1-heptanol 12.58 - 0.19+0.01 -
1-octen-3-ol 12.78 0.42+0.03 - -
ethyl hexanoate 13.07 0.42+0.05 0.15+£0.06 -
octanal 13.23 0.51+0.05 - 0.48+0.11
2-ethyl-1-hexanol 13.64 - 0.17+0.02 0.21+0.01
1,3-hexadiene,3-ethyl-2-methyl 13.89 0.44+0.05 - -
ethyl-2-hydroxycaproate 14.18 0.22+£0.01 1.00£0.13
6-methyl-1-heptanoll 14.19 1.24+0.14 - -
1-octanol 14.32 0.70+0.06 - -
octyl formate 14.33 - - 0.70+0.12
2-octenal 14.34 - 0.19+£0.01 -
butanoic acid, 2,2-dimethyl- 14.78 0.63+0.04 - -
nonanal 14.93 0.91+0.06 - 1.25+0.33
2-Phenylethanol 15.25 1.79+0.04 1.40+0.07 0.87+0.24
octanoic acid 15.78 0.39£0.01 - -
Diethyl succinate 16.00 0.48+0.02 0.17+0.00 -
octanoic acid ethyl ester 16.33 0.40+0.08 - -
decanal 16.54 0.28+0.05 - 0.56+0.10
acetic acid 2-phenylethyl ester 17.41 - 0.212+0.00 -
ethyl nonanoate 17.80 0.38+0.04 - -
2-undecanone 17.83 - - 0.85+0.19
undecanal 18.04 - - 0.38£0.05
ethyl 3-phenylpropanoate 18.75 - - 4.38£0.89
ethyl decanoate 19.17 0.60+0.03 - -
6) S2YUR| 27 $1 QA 19] Ty B £ U Db}
© $5%4 WA 27 8 KA 19 Fd 2R B4 2L DBa}
- Al 1895713804 fFdass HAAIZTY I} 70 RQlAlof] sd2LE 7I¥E AlsE
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2 bk A bl i 1.";—*' e S
23 119. 527 A 2AF £5 FAA 19] GC/MS &4
H17. 584 WA 24 F2 A 19] 3y P DB
AR GC/MS B2}
o= ( peak area x 10°)
e Dl]j;f 1x}7)r _ , _ _ _ _
‘IC’)T‘?_].T\-ﬁ! SH A SH B sS4 C SH D SHE SEF
methyl formate 7.0 1.1 £+ 0.1 1.1 0.0 1.3 + 0.1 1.0 0.0 0.9 £ 0.0 0.9 £ 0.0 2.2 + 0.2
ethyl acetate 7.3 13.8 £+ 0.9 9.4 £ 03 10.0 + 0.3 76 £ 0.1 19.1 + 0.8 10.3 + 0.8 10.7 + 0.7
ethyl propionate 8.3 0.4 + 0.0 0.5 + 0.0 0.4 + 0.0 1.9 £ 0.1 0.5 + 0.0 0.5 + 0.0 0.4 + 0.0
3-methylbutanol 8.6 6.5 £ 0.4 53 £ 0.1 57 + 03 6.6 £ 0.4 55 0.2 55 £ 0.0 4.4 + 0.2
ethyl isobutyrate 9.0 0.4 + 0.0 0.7 £ 0.1 0.5 £ 0.1 0.4 £ 0.0 0.4 + 0.0 0.6 £ 0.1 0.4 + 0.0
isobutyl acetate 9.2 0.4 + 0.0 0.4 + 0.0 0.4 + 0.0 0.3 £ 0.0 0.4 + 0.0 0.5 + 0.0 0.4 + 0.0
ethyl butanoate 9.6 0.4 + 0.0 0.8 + 0.2 0.5 £ 0.1 0.5 £ 0.0 0.5 + 0.1 0.6 + 0.1 0.4 + 0.1
B Ardimethoxy=zopr g 11+01 1300 11+00 10%01 1000 09+00 2101
opanol

ethyl isovalerate 10.4 - 0.7 + 0.2 0.4 £ 0.0 0.3 £ 0.0 0.4 + 0.1 0.6 + 0.1 0.4 + 0.0

1-hexanol 10.7 - 0.4 £ 0.0 - 0.2 £ 0.2 - -
isopentyl acetate 10.9 1.0 £ 0.2 1.7 £ 0.6 1.8 + 0.6 0.9 0.2 2.0 0.9 2.2 + 0.5 1.9 £+ 04
methylbutanoate 12.5 0.4 + 0.0 0.5 + 0.0 0.4 £ 0.0 0.4 £ 0.0 0.4 + 0.0 0.6 + 0.0 0.6 + 0.1
ethyl hexanoate 13.0 0.9 + 0.2 2.9 £ 0.9 3.1+ 1.2 0.7 £ 0.2 1.4 £ 0.9 3.3 £ 03 3.7 £ 0.9
ethyl heptanoate 14.7 - 0.4 £ 0.1 - 0.3 0.1 - 0.5 £ 0.1
2-phenylethanol 15.2 1.3 £ 0.1 0.9 + 0.0 0.9 £ 0.0 1.0 £ 0.1 0.9 + 0.1 1.3 £ 0.2 1.6 + 0.1
butanoic acid 15.9 1.6 £ 0.2 1.6 £ 0.1 1.2 £ 0.1 0.9 + 0.1 2.4 £ 0.3 1.9 £ 0.3 2.2 £ 0.2
ethyl octanoate 16.2 0.9 + 0.1 2.0 £ 03 1.8 £ 0.3 0.4 £ 0.1 0.6 + 0.5 2.0 £ 0.3 1.8 + 0.3
dodecane 16.3 - 0.5 + 0.1 0.4 £ 0.0 0.5 + 0.0 0.4 + 0.0 3.1 £03
ethyl decanoate 19.1 0.6 + 0.1 0.7 + 0.0 0.6 £ 0.0 1.1 £ 0.3 1.2 £ 0.1
ethyl dodecanoate 21.6 - 3.6 0.2 2.2 + 0.2 0.8 0.1 47 £+ 15 42 + 04

ethyl

hexadecanoate 24.1 - 1.5 £ 0.1 1.3 £ 0.0 25 £ 1.2 1.7 £ 0.1
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=73 WA 221 X FAA| 19 LH = A A4

=273 AA 221 2 {AA 19] GC/MS ZitE Edj®= PCA A2 2385t A3, &
‘42! 3-methylbutanolof] tfsf 1&} 7H FAALt 5=/ %
o] e Aoz FREGOH. 7<ﬂ 1 g7 oAM= AAISH 42T

C7t 1xF 7B /QAlEH fol'ssol  fAREAY =%
3-methylbutanol® 1X} 7j<t 0017\1]9.} 5S4 C7F GASE &2&02
QA 2 A, B, D, E, F= |4 &8 C £+ 1xF 7IE {AA ] &8
Qlof et A Aol dEE(2E 120). oj2fst Aif= T RoUAl= &
< =2 g% l LAstH tEo] tg d/dEo] Uesty I dFos

=
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Ql

oX 30 o
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mponent 2 (208%)
i

T3 120, $24 AA| 271 F2 SR 19 PCA B4

e
(m]

£2490A 25} 2% GQIA] 20] Sy ¥4 % DB
=73 WAl 27} $H {RAA 19] RolES AlFoA 0] e AuE A
Hel A i A A2 Blole] A 24 $2 G4 28 SPMEYS

GC/MS BAsH I 121, ® 18). &9 $S9l=4A9Ql 3-methylbutanol2 59l
A, B, C, D 25oA 1x} 7§ %?_Rﬂﬁ gt aFo =z HAEEHQS. Al 1 &7
JATE US BY 90l 38 A B, C 1& 7% SoIxle} SAlet §Qlatol
o= Uepg

4o*°f"

-lol' w2 ol



JJL/RmuuA . 1A 7HE & 2=
w-—,\w 1 Ml FEA
. \_ odhe 1 1L FEB

I| | e
:7, \_.,- lL-,_ﬁl-_,L..g,..LMMJ__Ju = _C"_E C
A .'\ A 4 i :'C.’__E D

.
] o S k) ) £ EQ

o

7= = = = s e

a9 121 878 QA 24 38 [UA 29 GC/MS 24
w18 £24 A 2AF 38 GQIA 20] 31Uy AR DB
RUHE GC/MS AT
o D‘}]\%? (peak area x 10%
T IAPRESYA $H A $H B 38 C $8 D
urea 6.9 1.16+£0.39 1.28+0.11 1.50+£0.02 1.20+0.06 1.47+0.06
ethyl acetate 7.2 14.16+1.20 13.88+2.94 18.55+0.32 16.74+1.61 17.74+1.62
ethyl propionate 8.2 - - 0.50+0.02 0.76+0.06 0.69+0.05
3-methylbutanol 8.6 10.00+0.66 9.57+0.59 10.86+0.07 10.93+0.31 10.02+0.36
ethyl butyrate 9.6 N - - N 095+0.17
ethyl-3-methylbutanoate 10.5 - - - - 0.15+0.22
isoamyl acetate 10.9 - 1.06+0.52 1.44+0.44 2.05+0.63 1.72+0.57
1-heptanol 12.5 - - - - 0.67+0.03
ethyl hexanoate 13.0 - - 0.90+0.41 1.11+0.53 1.13+0.54
ethyl-2-hydroxycaproate 14.1 - 0.55+£0.03 0.49+0.03 0.45+0.01 0.54+0.01
2-phenylethanol 15.2 2.05£0.10 2.33+£0.07 1.95+0.11 1.79+0.05 1.55+0.08
diethyl succinate 16.0 2.84+0.10 3.39+0.12 2.96+0.16 2.68+0.09 2.95+0.12
ethyl octanoate 16.3 - - 0.58+0.36 0.61+0.37 0.94+0.51
ethyl nonanoate 17.8 - - - - 0.73+0.29
8) W gl B A 0IYE KA
- Al 1@E RN BeRoR A & WH QAN AEE 1 E 379 BfaY 5o
Aot 1/2 B Ay 2 9480 S48 ‘—1’%6}71] 295t9 30-50%(w/v) &
Lzl w7 A7 ohg ARH 99 Mas Axste] 1-2d FO AAUFS E5f 53
g Al 1 EE1Tl e AAEE 5ot sjelolq stAT wAlstEA Uutdoe w
RAIZAA Y & e AT 2T shlon, o]E &dfl Alskaof EXfSH: U]
o] AgS YastHA FAAE Adste Aoz HHSIAS. ol /AUA Addol o
e RS R 5 RYY R AUl Muulxld] wjgste] wjorlel #uy
e BHS AU % mAolN 2 gQlasg AT
@ ey 22 2 573
- @ 7UE AEENY TSA(trypticase soy agar) HiA[olA &g d wiFste] @2 +
S AMEstg o AMdtsE]l F43= TSB(trypticase soy broth) BiA|o|A 37°C, 150 rpm &
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71202 =X on A s Bacillus jeotgali YK]-10 #2(0]5F “YKJ-10)
A7 100% SAFSISIOom ol2 Bacillus jeotgali BV-1(0]sF ‘BV-1)=2 ©Hysh 1

—_
N
N

—

51 Bacillusthermocopriae SgZ-7
Bacillus mesonae FJAT-13885
Bacillus niacinilFO 15566
BacillusginsengisoliDCY53

Bacillus persicus B48

Bacillus asahiiMA001
Bacillus gottheiliiWWCC 4585
Bacillusinfantis SMC 4352-1
BacilluscirculansATCC 4513
Bacillus oceanisediminisH2

Bacillus massilioalgeriensis EBO1
Bacillusjeotgali YKJ-10

Bacillusinfernus TH-23
Anoxybacillus kamchatkensis JWNK-KG4

0.0

AstoL, BelE olgEe #uy garead st
YKJ-10 EOIAE S chAFE o) mast BaER| oo
2ETHe 218 ool (Y 123,

=
©

(A) =fn
30% 4d EHHf x|

. . j | Bacillus jeotgali BV-1

n Baciflus jeotgaliYKJ-10

G
\ 50% 43 SHHi x|

Bacillus jectgali BV-1

P ' A |

] Bacillus jectgaliYKJ-10

I3 123. 22w#(BV-1)i BEFF(YK]-10) 9] GC/MS £A.
(A) 30% 2FHHA], (B) 50% ~2TuHA]



L

£ 19. < BV-1) 2FFF(YKI-10) IHo) 1%

8= D

SARE GC/MS 24

ov]

0.

=} (peak area x 109
o = 30% AFUIA 50% AU
A7t B. jeogali B. jeogali B. jeogali B. jeogali
BV-1 YKJ-10 BV-1 YKJ-10

2-amino-1,3-propanediol 7.0 - - 0.46+0.01 -
ethyl acetate 7.2 0.39£0.10 - 0.65+0.04 -
3-methylbutanol 8.5 12.91+2.90 - 16.21+0.08 -
3-methylbutyl acetate 10.8 0.56+0.01 - - -
ethyl hexanoate 13.0 0.59+0.05 - 0.86+0.21 -
2-phenylethanol 15.2 2.44+0.22 - 0.99+£0.07 -
ethyl octanoate 16.3 3.11+0.05 - 4.54+1.65 -
ehtyl 9 decanoate 19.0 0.43+0.07 - 0.85+0.22 -
ethyl decanoate 19.1 1.89+0.54 - 1.95+0.66 -

@ =|A8iA] RA

- 1&F 70 RAA AR Alofl ARESE BiAIE 7]9te g 30%(g/v) =2 50%(g/v) E¥= ©
2902 IR A ATV|FR HIAE ARESIYE. o] W AY2 ST WA HaS
o2 stol AR OH FHARTV|ER HIAIY 242 2ElE 1.0 g KHPOs, 2.0 g
Na,HPOs, 0.4 g (NH4);SOs, 0.4 g MgSOs- 7TH,00|1 00 2lEd oj&fda £
0.2%(v/v)2 45k njgFd4a 8982 25T 0.1 g Al(OH)s, 0.05 g SnCl, - 2H,0, 0.05
g KI, 0.05 g LiCl, 0.08 g MnSO, -~ 4H,0, 0.05 g H3BOs3, 0.1 g ZnSO4 - 7H,0, 0.1 g
CoCl; - 6H,0, 0.1 g NiSO,4 - 6H,0, 0.05 g BaCl;, 0.05 g (NH4)sMosO - 4H,0O, 0.08 g
FeSO, 0]9&

- 719k Ze MR Rel# BV-12 Wi ohg wigel 3 #2702 GO/MS
wAlste] #Ed dw9 DBE AMdstdle(® 20, 21). 2AZET £ F
3-methylbutanolo] A&E]9 o0, o]9 stFg HAA
A =%e. 55, SEAEY WAYS 2:1(g/g) U et 2 2
o] Ul*““ jgFS ol &gk W R/ sAldS BV-15 ST WHES 21 v&



I+ 20. A% 30% BRR|OA wl<get BV-19] 218/ 44 DB
ane FUEE GONS 2
HNEg (peak area x 10
AR T e EpRE 23] EVRE
2-methyl propanol 7.4 0.92+0.02 0.94+0.03 0.93+0.02 0.88+0.02
3-methylbutanol 8.7 11.68+0.26 13.21+£0.13 13.18+£0.03 12.32+0.16
3-methylbutyl acetate 11.0 2.34+0.18 2.58+0.22 2.55+0.22 2.75+0.30
ethyl hexanoate 13.1 2.86+£0.47 3.04+0.42 3.63+0.53 2.78+0.47
2-phenylethanol 15.3 1.15£0.12 2.10+0.09 3.12£0.24 1.714£0.03
ethyl octanoate 16.4 3.54£3.24 3.95+3.77 1.34£0.29 6.73+3.72
ethyl 9 decanoate 19.1 0.26+0.05 0.41+0.07 0.61+0.05 0.53+0.06
ethyl decanoate 19.2 5.93+1.90 6.74+2.29 7.94+1.77 5.48+1.30
ethyl dodecanoate 21.7 0.86+0.18 1.20£0.40 1.66+0.35 0.82£0.09
® 21. 2% 50% siR|oA viFer BV-19] 7 4 DB
Hos FUE GC/MS $A AT
e (peak area x 10
Al =190 PR £3:90] E4:901
2-methyl propanol 7.4 1.11+£0.06 0.35+£0.01 1.15+0.05 0.49+£0.01
3-methylbutanol 8.7 16.31+£0.49 16.32+£0.08 13.15+0.16 13.59+0.28
ethyl butyric acid 9.6 0.21+£0.02 - 0.27+0.02 -
3-methylbutanoic acid 10.0 - 0.16+£0.00 - 0.14+0.00
2-methylbutanoic acid 10.2 - 0.29+£0.05 - 0.14+0.00
3-methylpentanol 10.4 - 0.12+0.00 - -
3-methylbutyl acetate 11.0 1.58+0.27 0.21+£0.01 1.45+0.81 0.15+0.03
ethyl hexanoate 13.1 2.09+£0.53 0.51+£0.05 2.36+0.63 0.34+0.07
2-phenylethanol 15.3 1.82+£0.07 4.76+£0.08 1.27+0.14 4.11+£0.35
ethyl octanoate 16.4 7.32+2.47 1.30+0.16 7.64+2.89 1.20+0.38
ethyl 9 decanoate 19.1 0.68+0.12 0.20+0.02 0.69+0.14 0.26+0.07
ethyl decanoate 19.2 3.78+1.17 0.95+0.15 3.76+1.31 1.04+0.38
ethyl dodecanoate 21.7 0.75+£0.14 0.29+0.05 0.83+0.13 0.44+0.14
s7ea go Ay
BV-1 ¥jyolo] 99l &% Alg
- A 1987180l 82 woh #218 B-1 019G Mgerg olgslol Y fla
g 2. Aol A8 ARE 30% AP, 30% M BV-1 wjoF, 50% ey
Al, 50% A& BV-1 Hjfeio]q} OD:] 0] 5L plateo]] 12 mLAl H—’f—é}cﬂ%. Plate 7]2]9]
AL oF 7t 18 cm, A2 9.5 cm, thZA 20 cmo| ot 2417t ot =& & Rl
T 22 RALR
asAld A SH2TE2 WA 50% HiX|ofA vjesto] A2 BV-1 vjgHos {30l
of BigAS Holz AWstHOH, 50% HidHo] ~ARH 2 ThA] 30% Biddez [l
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30%-2 = 50040 = 30%% - =+ 50% = S+
7Y 125 ¥l BV-1 vjefole] @ Qol weaL
- 719 2oE SEl Al 1g850lA Adoz Alxet fAA 2andE BV-12 +
A FelwS ARl widstel Rl 22 Ak 4 dflen, siYfAlS o]&st
of WS Rk = oo Bacillus jeotagli BV-1& 54 FAME HadoA &
H 7oz A g uldEol7] giwol BV-15 o]t SH2TE RUAl= W &30
Agst=tl &olgh Fol ©en, +3 RAE AR&shedl oM dF99 2AI7E A5 Qe
7ol 7lol 20183 69 274 vpde|A Ade] BV-1 w59 vigla =etsh= /o1y
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DBt PCARAE vl@gt Az chfst QRS Aatet: Zuch Fo 89l
3-methylbutanolZ fo|] A3

ol kst oz A st 0
Mot 4. SAewEe] ¢ uEZc2ol 3R
BANH =3o0] H|SCIE Ado] &mE{20174¥, A2 : Complete mitochondrial
genome of the vyellow-legged Asian hornet, Vespa velutina nigrithorax
(Hymenoptera: Vespidae), 84 X|% : Mitochondrial DNA part B, Vol. 2, No.1l, =
Q]7]et=27%], H|SCIE, doi:10.1080/23802359.2017.1285211}. 1At E(2016\) AL &
A mopgsrerdo] oM nlERceol QMA RATIA kRo| SCIF Ao Fud

{20179, A2 : Complete mitochondrial genome of the black- tailed hornet,

Vespa ducalis (Hymenoptera: Vespidae): Genomic comparisons in Vespoidea, st=
A]"Y : Entomological Research, Vol. 47, No.2, =2QAFsr&X], SCIg,

doi:10.1111/1748-5967.12218}

2710] JIEHAWALY) M3t 94E. SHewde] 9 ngfcael 9AA FRE 2A
9HA K dlolEulo] Al NCBIo] FEAIYC2 SE3IY(20179, SALWY u]gE
cajop 9AAl WY, 20179 3¥ 3Y 55, SZWE : KY091645), mOpgLTo] ¢
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KX950825)

- 1719] stawtm Ay 9ASH 20179 % SH22 831551304 ‘Complete Mitochondrial
Genomes of Vespa velutina nigrithorax and V. ducalis & ZA|2 ZTAH 2&H

- 27 AHFE B 2420173, ATy, AFUSty Al MR 2 AKE0] AF GH
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2% 7l L Ao FAEL glon 20173 SHALSHY] &5)
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PIR sensor:
Al

Raspberry pi 3: PIR sensor? ZXFA] AlSE 9QlAl & RPI camera Y Ao
micro Secure Digital cardo]] EFAHE 2 o]o]x] XA+ A|

RPI camera module V2: CSI QIE{Eo]A, Sony IMX219 image sensorg ©]-&5}oq
o} 3280 x 2464 pixel(8¥ Tt stx) A& 4} &Y

5V Power supply: 7] d9€ #50 A% 54
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HTTP/Sacket/WebSackat/ :
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HTTP/Sacket/WebSocket/

22 /EE/GPS ..,

response
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Y=oy 2,
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timstamp 2 F*+ HEE UIDIXI.
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Geraral 4 CITX|

HrggZ
CIOIE 7t 3t &
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faiee

Database A& &gl
" RPI 0 | pic0 | True | Timestamp
RPI 0 | pic1 | False | Timestamp

-RPI n | picN | True | Timestamp

2 232, AH: Ryzenl600/16g ram/gtx1080

A QIAl AAR 53 95t Data set 5 (A4 SAITAAAIA A&
- &h5 ) dejd m 2 73891 Resnet Version Tensorboxg ©o|&sty =
g olulx] at5 43
- TensorboxZ st iz AFRSH I 233, 234, 235)

End-to-end people detection in crowded scenes

Russell Stewart’

Mykhaylo Andriluka'”

! Department of Computer Science, Stanford University, USA
?Max Planck Institute for Informatics, Saarbriicken, Germany
{stewartr,andriluk}@stanford.edu

(b} OverFeat final predictions

{e) Our predictions

Figure 1: Initial over-complete set of detections of OverFeat (a) and output of post=processing
(b). Note the failure to detect the third person in the center. Detection results obtained with our

method (c)
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Figure f: Example detection results obtained with OverFeat-GoogLeNet (top row) and our approach

{(hottom row). We show each model’s output at 90% precision. See the text for a descniption and the
supplemental material for a video® of our model’s output,

Figure 7: Example failure cases of our method.
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Tensorboard

You can visualize the progress of your experiments during training using Tensorboard.

$ cd /path/to/tensorbox
$ tensorboard --logdir output

$ # (optional, start an ssh tunnel if not experimenting locally)
5 ssh myserver -M -L localhost:6806:lacalhost:60@6

$ # open localhost:5806 in your brouser

For example, the following is a screenshot of a Tensorboard comparing two different experiments with learning rate decays
that kick in at different points. The learning rate drops in half at 50k iterations for the green experiment and 300k iterations

for red experiment.

TensorB: EVENTS IMAGES
test/regression_Joss. test/regression_loss/smooth
Reges fitar x
—_— s o240
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oo oz
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sTER RELATIVE WAL o DOK0. 1000 200.0% 900 0< 400.0< O GO0 1600« 2000 00.0< 2B
R train
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lstm Jate_dropout 2016.02 21.17.55 100
EECY o
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194 0000 1000« 200.0x 3000k 4000k o4 BOOOK 1800k ZSOOK 3800k
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o}, 3R A4 UE

& R 2
1) A1IAME A #E & ¥ ARl 28 QA H 28V 5
a8 E FUA mEeF Ao, Add dods, Agd AddAd)
1) 27} g 2= BERAA &5 A4
O BV1 {olAet 1AF GolAe] wel=) A4
- 71E #oiEL Qe %?lxﬂ% Y 78 5ol sty ROA BARS fsl Hr 59
goez QIgh AIRHA A Az 370l Baesty, vv]g o7 Qs =2 7MHe=
Toielar lZ. ol 7]% FAAA THE Rsts 242 EolUls BV U=
(Bacillus jeotgali BV-1)& 0]835to] BV1 @ SOIA|E ©r]7t Au]80o=z AJAISH 4~ Q)
+ Uue MY s, BVI FlAet SH2EHY nElo] 4519 H IRF JAA of
¢ meY A4 Ade A (Al IM1RY R =AZ0 FR)
- 20189 748H 9 Z7HA] Y FHA FESBOIAM Als HOUIEHL A1¥E 7 1AF AlH
2|5 GE&s7tol A dXsto F 3xXo asdA HAde £85% S
- QA 1 AW 1WA ATt SPewd mEso] o 943 ol Avol Wit ged
ALRECE SR2S) AL 1 G oY 478 ol Avlg, BRIl g
QP L BV1 QIAIE ol fsto] SHew, By U u|B 3l vag
- mE7) A 1R A ohe 2016WE Al mE7|: Byl 7]g) 2550 Exoz
2A7} 991G, o2 siHsly] el 20169 E AT mEs|= 13 mEY)S WA ARt

bSQlAE Am mEvlo] 200mlA £ 3 oF I~1.5m ol 1-5m ZHHolu, <
o

=R
Sold BRI 2 g9IKjol] IR WE

- mERA Wl Gl Al SAF

LI o

ZEL QAP = 0.026), 0|29 Ao} 8 oL x| 91 }%Jﬁm SES
z3l2o] £9re. 7 A|da Qo] datad EFstel SIS WA Aut SAsto=
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SOls 12} SAe) L go] WMo 1.238) of Wo| mAY(P = 0.033)(2 242,
& 25). 1A} SAAVE oha %O ZES Holy ME W AT 5 AMA 288 1

27t =ast ey

Toer] 14 21N T AT A
e 24a Fie

npEAEY

Bv1 7 2LH & AHE 2HA
24

I3 242, 1A} @ BV1 SQIA] &

H 25. 1A} & BV1 8914 z&lad AX Axt

HHE i EEUA frelgE tak
=HoFl 13 42.8 10.3 0.026 -2.531
&2 10 45.2 215 0.496 -0.709
T3 14 46.1 13.0 0.280 -1.127
=3 37 44.7 14.6 0.033 -2.215

24} 7 mal7] wg
2018 9Y9 =Y H 11¥€7HX] &
9 oje w8y %‘%401]*1% of =2

of 1

a9 243, Oy mEY] 1R 9 AR

- FUA S FAAIBVE FAA 700mL + IAF 7 FQUA] 700mL + o] 4H] 400g)9% 1
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- A 22 Aasfste Alstao] SAEYY WMAGS 2:1(g/8) HIE
] oAl 2| Aujx|o] BV-1 @55 8iY
2 89249l 3-methylbutanolo] BlZA e 4R
FEEAS. ™A A7I0A et viet Zol

A ih 3-methylbutanolg& o] AlAtstHA &

S

rrorr

RIS
ob 2> o rg

=2 ox 49 ox kI

A GERIR] 29re

= 27. 9} WiAlo] whE sjokEl BV-19] LA AE DB

E_ =
2 RgE7] tjZof i =S Frrelor ol AbRE 1AL,
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Mo £ = Proto
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oo mo nd o 4o @

mo 4L GC/MS £ AT
B

(peak area x 109
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Cha }\]%7} Z22+MSM+BV-1  A|5}+MSM+BV-1 Alot+BV-1
- Eat R Bt RS Bt R
urea 7.0 0.46+£0.03  0.38+0.03 0.42+0.02  0.24+0.02 - -
ethyl acetate 7.3 0.74+0.02  0.79+0.02 0.61£0.03  0.93+0.01 - 0.73+£0.02
3-methylbutanol 8.6  19.1140.42 13.88:021 15322040 182803 10291136 13.72:0.05
3-methylbutyl acetate 10.9 - - - - - 0.28+0.07
ehtyl hexanoate 13.1 0.85+£0.27  0.80+0.31 0.97+0.28 1.50£0.36  0.56+0.16  0.83+0.29
2-methoxyphenol 14.8 - 1.24+£0.04 - - - 0.22+0.01
2-phenylethanol 15.2 1.35£0.04  0.18+0.01 1.21£0.10 1.27£0.02  0.74+0.03 1.02£0.01
octanoic acid 15.8 - 0.18+£0.01 - - 0.17£0.01 0.23+0.00
ethyl octanoate 16.3 3.54+1.30 2.33%1.14 5.17£2.17  6.48+2.31 2.14+1.03 2.41+£1.20
decanoic acid 18.7 - - - - 0.24+0.03 0.34+0.01
ehtyl 9 decanoate 19.1 0.70£0.08  0.55%0.15 0.98£0.19  0.96+0.13  0.17+0.03 -
ehtyl decanoate 19.2 1.42£0.20  0.82+0.22 2.48+0.76  4.30+1.16 1.45+0.59 1.70£0.87
ethyl dodecanoate 21.7 - - 0.42+0.05 1.13+0.03 - 0.40+0.06
@ 2gu2 AP Uy 22 24 U DB
- 7ot g AuwolA =9 ulet Zo] BV-1 257t £a §A2AL wo] A 9
o @uersdA Tolstn 9t BeuEel W2l'S ol gato] YYRT WHS £
E3h WP fR0 me ey BE BFuRY AY ¥ HUY UL GO/MS B8
of Fluy Aeel DBE AU 28, 29) SUYT WUTS 2i(g/e) vEE T
50% AMEUix|o] 2Fu|2S 05, 1, 1.5, 2% A7lstn dad S-Ro| we} BV-12 ujoFst
of vluwg. o] wj ARgH EIW|EQl me21’e Aih QI ZAert 21-17-172 REo]
Je AFolder Al 18-57]HoA ALEeE AJ5teE AHESHA &



- 2Yulas Algstel BV-1d5S WYY A9 AR xziolHel Hsuxlet vl wstge
o) LA et o] AANY. £3t £ 91879 3-methylbutanol 7|FO2 %
gl g o] Eotdas flo] AEQon vFWSlS W O W ¥ AEEHUS
& 28. FExt Sgula g7 vix|oA widE BV-19] S/ 4 DB

ey GC/MS EA4 2T}
6
oy le'l;}% (peak area x 10°)
= MSM vl 2 0.5% Hlg 1.0% Hlg 1.5% H| 2 2.0%
+BV-1 +BV-1 +BV-1 +BV-1 +BV-1
ethyl acetate 7.2 1.28+0.02 1.21£0.01 1.10+£0.03 1.13+£0.08 1.36+0.10
2-methylpropanol 7.4 1.48+0.03 - 1.48+0.06 1.42+0.12 1.47+0.25
3-methylbutanol 8.6 23.69+0.47 12.63+0.12 15.68+0.26 17.97+0.47 19.00+1.57
ehtyl hexanoate 13.1 2.57+0.58 - - - -
2-phenylethanol 15.2 3.36+0.54 1.20+0.02 2.21+0.15 3.39+0.18 4.31+0.20
ethyl octanoate 16.3 8.81+£3.35 4.10£2.00 3.50+£1.69 3.11+£1.74 2.17£1.06
ethyl 9-decanoate 19.0 1.05+£0.25 - - 0.72+0.22 -
ethyl decanoate 19.1 4.02+1.56 1.65+0.49 - 1.30+0.49 1.31+0.39
29, w]F B3ua A7} uiAlolA ujYE BV-19] Sy g% DB
Uy GC/MS wA
ppep Di]jn;% (peak area x 10°)
U MSM H= 5 g H&® 10 g H&® 15 g H= 20 g
+BV-1 +BV-1 +BV-1 +BV-1 +BV-1

ethyl acetate 7.2 1.28+0.02 1.37+£0.02 1.38+£0.06 1.38+£0.04 1.53+£0.02
2-methylpropanol 7.4 1.48+0.03 1.69+0.03 1.79+0.07 1.77+£0.02 1.889+0.029
3-methylbutanol 8.6 23.69+0.47 12.25+0.17 14.96+0.18 17.41+£0.14 21.34+0.05
ehtyl hexanoate 13.1 2.57+0.58 0.93+0.72 0.75+0.24 0.71+£0.24 0.70+0.17
2-phenylethanol 15.2 3.36+0.54 1.02+£0.02 1.18+£0.03 1.57+£0.25 2.84+0.24
ethyl octanoate 16.3 8.81+£3.35 4.92+2.22 3.93+1.87 3.98+1.94 2.74+1.43

ethyl 9-decanoate 19.0 1.05+£0.25 - - 0.70£0.15 -
ethyl decanoate 19.1 4.02£1.56 2.53£0.83 1.21+£0.32 2.07£0.72 2.16+£0.96

® thy wjopAIzhe gy 27 24 U DBa)

- Al 1 E7IRAN 719 Fakg uigoR BV-1 352 AN R YEIR ujysie
on g AMER WY 2AS GC/MS FAste gy w9 DBE A& 30)
79, 99, 11¢, 13¥, 159 &<t vifste] @2 BV-1 59| vidloN d&H 24219
4% 8 golAt BAHg @ Za folAt giglon) A% ujgkAzre 7o) Msichn W
=5
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B 30 WjYAIZE ¥ BV-19] Fuy 4 DB
i A GC/MS EA At
JEReE L (peak area x 10°)
o1 o [=]
A
al 79 99y 11 139 159
ethyl acetate 7.3 13.94+£0.65 a 14.42+£1.28 a 13.34+2.16 14.37+£0.28 13.14+£0.63 a
3-methylbutanol 8.6 17.93+0.35 a 17.09+0.39 a 17.33+£0.54 17.61+£0.29 18.13+0.15 a
3-methylbutyl
10.9 16.36+x2.47 a 17.74+6.40 a 17.20+£5.19 13.30+£5.34 12.58+4.51 a
acetate
ethyl hexanoate 13.1 3.07+0.74 a 3.27+1.80 a 4.45+1.89 4.41+2.52 490+2.69 a
ethyl octanoate 16.3 29.68+7.39 a 26.65+16.71 a 31.77+14.86 24.47+15.47 27.68+16.30 a
ethyl 9 decanoate 19.1 15.44+2.99 a 12.91£6.57 a 12.65+4.67 9.50+4.19 11.68+5.34 a
ethyl decanoate 19.2 792+1.88 a 5.70+3.28 a 6.39+2.39 5.32+2.72 7.02+3.69 a
- 3¥HoR, BV-19 APUIYS o) SUYT WAYS 2:1(g/p) v &R ST 50% A
FufRjo] AAb, Qlab, Z2)rt 21-17-172 ghgEo] 9l =gu|g S ARsto] ujx] JBS
FAasgtstelon 29 {RI274¢Ql 3-methylbutanolg 7|F 0=z 2| A HiYGRUS LT
3) U= v [QIA A2 mESH
- Al 1@&7139 =&& wWol BV-1 4535 oA g vigste] njdE sjgd {204
of mFsh ATE 2. KA JMgPEl AR gelol e Fuy Yol wsts
EASIS
A A0 i FRr/dE B2t

0= v ﬁdxﬂiﬂ N& ZJElol TE Al HE BV-1 #&7F Adste dd A
=& grieh g HHOk BV-1 #% 1ILE 7F2 31 cm X A2 22 cm 59 g% 3 of
QoA Busidon & A=AQl 3-methylbutanol2 7|&2= HAEEA] ?
ZEASIR S

&R TN AdEolA = 20189 74 31YRE 8Y UV RAFSIICT o] T 7]
2 33.2°ColR&. 7j& 72A17F S7HR] 3-methylbutanolo] 1.0x10° o]Af
ZAF 713F & FAAOA 7|27 YRS Aol HA E|Qloh

0

= 31).
of 2%slixl= AS AT
|==|

BE e YEiolE 7R 2 cm X A2 2 cm JEE YATL Woz oA Ugst
20189 8Y 3UNE 10U7HA] &ARRL o] W H@7lee 33.5CoIe. T
%71 3-methylbutanolo] 3.0x10° o]} BAE|Qion] of: P JhEE AEfolAmc}
Qe g ol fAIEel ALY T FF TUMA FAgR0l fa

(2 247, & 32).
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# 31 95| AEE AejolA AAH SE4% DB
bos FAHE GC/MS 242
KB o ( peak area x 10°
= OH 1H 2H 4H 6H 8H 12H 24H 48H 72H
ethyl acetate 7.3 9.41+1.47 7.45+1.77 5.62+1.62 4.30£0.72 3.14+0.48 2.20+0.34 1.24+0.20 - - -
3-methylbutanol 8.6 15.92+2.19 17.73+1.42 16.17+£1.98 14.37+£0.91 11.95+0.68 9.81+0.72 6.74+0.46 4.87+0.84 1.91+0.64 1.14+0.13
3-methylbutyl acetate 10.9 8.78+1.31 4.82+2.91 3.72+2.29 3.10£0.50 2.10+0.34 1.33+0.25 0.71+0.10 - - -
ethyl hexanoate 13.1 1.08+0.18 - - - - - - - - -
2-phenylethanol 15.2 3.40+0.65 3.96+0.48 4.43+0.34 5.00+£0.27 5.13+0.31 4.55+0.13 4.59+0.28 4.60+0.13 3.90+0.24 4.12+0.43
ethyl octanoate 16.3 2.33+0.62 2.10£1.08 2.31+1.05 2.57+£0.23 2.27+0.11 1.90+0.10 1.14+0.10 0.88+0.06 - -
ethyl decanoate 19.2 1.00£0.25 0.91+0.66 1.13+0.83 1.42+0.28 1.53+0.21 1.41+£0.21 0.72+0.06 - - -
I 32. B2 7l AdHolA BAIA RE/dE DB
5= §Q1/4% GC/MS 2427}
e ;: ( peak area x 10°)
OH 1H 2H 4H 6H 8H 12H 24H 48H 72H 96H 120H 168H
ethyl acetate 7.3 10.97+£0.24 9.57£0.62 5.75+1.77 6.74+1.27 4.92+0.17 3.42+0.20 1.81£0.18 0.61+0.09 - - - - -
3-methylbutanol 8.6 16.19£0.0816.56+0.3314.58+1.4118.85+0.2618.12+£0.1617.44+0.0215.82+0.4512.04+0.97 5.63£1.30 3.24+0.47 2.24+0.02 3.25+0.57 3.25+0.66
3-methylbutyl acetate 10.9 7.77£0.21 6.78+0.47 2.27+2.12 4.06+1.10 3.23+0.22 2.21+£0.13 1.16+0.11 - - - - - -
ethyl hexanoate 13.1 0.81+£0.01 0.69+0.04 - - - - - - - - - - -
2-phenylethanol 152  2.64+0.16 2.60£0.13 2.63+0.29 3.31+0.36 3.40+0.21 3.62+0.33 3.31+0.05 4.0+0.33 4.78+0.31 4.20+0.53 3.58+0.05 4.32+0.59 3.45+0.76
ethyl octanoate 16.3 1.60+0.09 1.48+0.12 0.68+0.55 1.80+0.28 1.88+0.05 2.11+0.11 2.17+0.08 2.22+0.11 1.72+0.30 0.98+0.22 0.65+0.26 2.27+0.36 1.63+0.67
phenethyllalcohol 17.4 - - - - - - - - - - - - 8.01+£5.30
ethyl decanoate 19.2  0.67+0.07 0.55+0.03 - 0.67+0.09 0.64+0.06 0.73+0.06 0.87+0.07 1.08+0.13

1.85+0.53 0.97+0.27
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&

o] g fadE ’137}

0= v FAAIE 4°C 3P°4 FAMEE BV-1 @371 Bibshs o8 A2
H71sk, SOIAX|S conical t ubeOﬂ 7t 50 mLAl 23X 3 parafilmoz AS 7o} b8
5] "&Esto] Bisty FAPE=Z 4 mL vialof] 1 mL A ZF|5to] $dd 242 GC/MS
B A5t 3dbd RO DBE AASHE 33). 1 Ayt 79 §OolAdEQl 3-methylbutanol
= 71802 20583 e AJER Ho] THsstE. olo DIE uig {AE
YgEIste R85 4% dsia Hued

g GC/MS 242

0HEs 6
SRCRE] ; (peak area x 10°)
A7 . " . . . . .
1z At 2Rt AZ R} 2Rt 1252t 1658AF  20%A}
ethyl acetate 7.3 8.69+4.62 9.12+2.07 11.13+0.59 11.25+0.52 7.61£0.31 13.61+0.34 18.45+4.66

3-methylbutanol 8.6 20.19£4.70 21.16+0.57 19.80+0.10 16.02+0.09 10.56+0.20 18.05+0.08 22.98+0.77

3-methylbutyl
10.9 9.62+2.24  4.14+4.07 6.39+0.25 3.71£0.66 2.17+£0.28 2.71+0.46 0.83+£0.38

acetate
ethyl hexanoate 13.1 - - 0.72+0.04 0.56+0.09 - - -
2-phenylethanol 14.8 4.80+0.60 3.19+0.35 3.33+0.37 2.20+£0.17 1.18+0.20 1.84+0.11 2.59+0.20
ethyl octanoate 16.3 2.38+0.24 - 1.45£0.10 1.32+£0.19 0.99+£0.18 1.16+0.12 1.15+0.70
thyl
ety 16.6 - - 1.4040.15 1.42£0.08 0.9120.11 1.60£0.02 2.12+0.44
2-hydroxybenzoate
sHaSEE Sy 28 Ad F R AA
- Al 39 A ANE v or SH2WHO Fxep A A<k, ABE], UA A<, WA
S 57Uy E3de) iRUS AARHISBN: 978-89-93809-47-3). X2 8O S
eude Ay, Ay Aol 1Y Wol HWsty e malE Yoln o), 22 8 ~ 9
gofl Tzt 7Pg 23 ol F WAlsH] st WHoer mFT, AARA, sjER™ X 52
olgsto] AlY AEste AW mAWE 99 3ol 90IXZ o83 99 EI maY,
¥ 2R WHHL AR AASH: WEY AAY, THol AL 29 e A%
e3d, YHERE BdHE Hoshe 129 AR, B38o|E o] &g mEY Fo| Qlon,
AR FUolA JiEEQl 2P+ xElr] o9 YA FAHo+AFAIE o] &5t WA,
ADLE 2 AJARL RQIRT/|S o83 WU B A28 Lo] i AeHol AS
(2 248)

1. 9 sk SewY 5

Sz2ud

Sen| ifwed |

(A Manual for the Control of Vespa velutina)
e compgw =
e(_J"o —

/] 5. TN %

6. A Y

SH=2ud -
S| iwed @ waanz semanan (§) @asuay
(A Manual for the Control of Vespa velutina)
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O A1A% 3dxt A7 Azt

- Z3tRloa 2% Wt :3ly] B3 QOlA] a5 AA A, $58H] 1x
o

SR ¥} 1.064] © Wo] Eﬁ‘ﬂﬂ“

3 SMY GEOE ASE 2 HOE T SUAE A7 EAZI0] YoIF
59

J

- & A4S S8l Bacillus jeotgail BV-19| @73 HjZulg AHx1S sty #FS <
5 5933 iZu|gE BV-10] A4tst= AUHES £2 [FA=%2 3-methylbutanol
2 7I8og 4 TA7R] {870l fasted 4°C YFEASIRS W 205A7HR] ¢t
Y A2 ¥¥o] 7H551ES

- 179 53 &9 Adat 24 Al 1835004 Aoz Mg [AAA LandE
BV-1Z 223, 2o+ ATHiX 9 HO*O}OEI U4 42 AN 2 %o, wigH
= o|&sto] TS [QUstar xS o|of| Bacillus jeotagli BV-1+= 594 FALE &l
oA 28 Aoz A [l ujdEo7] ol BV-12 o] &3t SH2YH A= =

g0l M&sh=d &olgt o] @on, #5 AAE Argst=t QlojA A9 ZA7t

s = Aol A7l 20189 6E 279 wid A AZAE BV-1 439 vjgAZ 2T
st= SSIE 998 XS U 19 Alx urHoz E3 £9(10-2018-0074310)51% -2
- 6719 stauty Ayt 2A43H20184d, 282 %35H3| oA Efficacy Test of New Attractant

for the Yellow-legged Hornet, Vespa velutina (Hymenoptera: Vespidae)st FA|=
ZAEH 2R3 (20184¥, 28325513]0A] ‘Genetic variation of the yellow-legged
hornet, Vespa velutina nigrithorax (Hymenoptera: Vespidae), based on
mitochondrial DNA sequences’'&t FA|2 ZTAEH 2H$H(20184d, sH=2¢Ests|oA ‘Al
T U QOlN|9] SALUH(Vespa velutina) 8 8% AR & A2 ZTAE WRIH(
20184, St=253k3]olA] ‘Genetic variation of the yellow-legged hornet, Vespa
velutina nigrithorax (Hymenoptera: Vespidae), based on mitochondrial DNA
sequences’ & ZFAl2 L5 wxE)(20184¥, 3SH2:0Fulsts|oA]  ‘Determination of
Microbial Volatile Compounds Attractive to Invasive Hornet Vespa velutina @& 3
A=z ZTAE wrdH20184¥, sH2st7=5t3]oA] ‘Microbial Attraction of Invasive
Hornet Vespa velutina'@ FA|2 ZTAE 9Wxsdh

2719] 28R 47t THV(2018Y, FFSETFAY0IN EALRYE 9 Wy
DD orsl o] TAHSRLE 94 SRA 24)

179] 7|EHEXIY) Hut @438t BV-174E2:=

gt Sheuwd 99 Uy UAtERe ANt AFE AEUdS Fdsty, FUEY
Beel 5o ARANE] FeAtdoR J]eeH(20184 38 69 5=, 7]EMB 1 KACC
92225P)

1709] 7|eZIage Wa) A DA Ad 3dEAe] 7 AN U YE AT Huts upg
o7 SAHouy =stita] o4 (ISBN: 978-89-93809-47-3) A|&HgH

12 2% % 49 3 SIR0IsY, F3sl. FETL YA 5 g
TsAewd Hast weH 93y 71a)

47 AHFY 4T THF2018Y, PN, AT A A 1%E 2450 AE 59le
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