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Aeromagnetic and aerial photographic survey in the South Shetland Islands,
Antarctica, conducted by a small unmanned aerial vehicle (Ant-Plane)
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Abstract: Two small unmanned aerial vehicles, Ant-Plane 6 and Ant-Plane 3, were
assembled using parts and technologies developed for model airplanes. The aerial vehicles
were scheduled to conduct aero magnetic and photographic surveys of the Bransfield Basin,
from a takeoff runway at Marsh Airfield on the South Shetland Islands, Antarctica, during
January 2011. However, the scheduled surveys were not conducted on account of poor
weather. Research was later conducted on a glacier, using a takeoff runway at St. Kliment
Ohridski Base, Livingston Island, during December 2011. A flight from St. Kliment
Ohridski Base to Deception Island yielded satisfactory results; the total distance of 302.4
km was traversed in 3 h 7 min (3:07). On this flight, aeromagnetic and aerial photographic
data were obtained from an altitude of 780 m for a 9 X 18 km area on the northern half of
Deception Island. Aerial photographs of Deception Island and South Bay showed the
distributions of glaciers and their crevasses. The Ant-Plane flew over the Antarctic horizon
and surveyed above Deception Island. That was the successful venture of this kind,
demonstrating that airborne surveys by Ant-Planes are useful for Antarctic research
investigations. Airborne surveys provide a safe and economical approach to data
acquisition as compared with manned aerial operations.
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EE: BEARITEEOMES L BN AIS A L, 2 FEO/ NS ATRITHE, Ant-Plane 3
L6 EBH L. 201141 A, miexr 2 - Y a—Y K (King George Island) T
75 AT 4 —)b FifEZ (Bransfield Basin) 022 FF R AUBLI & SHii L7228, R
LCWHE T DMITATE e o7z, 201145 12 HIZiL Y v 7 A kv (Livingston
Island) 12D b7 U A2 MEHL (St Kliment Ohridski Base) 7»H7 k& 7Y =
5 (Deception Island) &7 A - <1 (South Bay) (Z Ant-Plane #¢{7 S+, 22
PRERBI L B BB 21T o7~ Tk a BT, Bodbdsy 9X18 km
OFIPH % FEE 780 m ¢, 3 Wi 07 43, 302.4 km 4T L, 28R Z1T - 72,
ZOMENLT BTV a VB0 L EOEEHROBK R EH LTS
IENTELR. TSV a v BEY T A TORITH DL IXBIFREIE IS5,
KDL F OWENRS SNT-. T8 7Y a v BORITIE, AR H
R B TR E LD 22 WIRITO 1o TH 5. 2R E NS0 BEs: 72 B 2K
SUEOFTHRIIL7ZZ L 1L, B TOMARITHRIC L ABREBHN AR TH L &
TR UTe. F7- 9500 X D2 & el U, D TR & 2 B o 4 FE5E L
7-.

1. T C®IC

2000 4 5 H L 0 R CH A T& 22BN AT & (GPS) ORIALEEEESS 100 m 525 10
mEEFEEICm E L7 Z LIk, BRIRITREIC GPS 2 #53 L A AERIT 21T 5 AR O BRI
NERETHITOND X9 TEE, FHRHMAERULS LT, arvbva—Zo/N 8- HE
Tt bR, BTRATHE 2 I3 2 E AR 0BRSS, T & 2 BLHIRS OB b FTHE
Rote. ZO XD BRRVFHEANBR R O b A RS, ENCHAFZEATIX 2001 4F X 0 FEARELI
i FH-3 % /N4 A K% (Unmanned Aerial Vehicle: UAV) D BR% 2 REIRZECIUN KRS, Fhic
FYvar i~ =7 L HEFETHO . ZOFHE (Ant-Plane project) @ HAIX, EOmMMBD
TR Sk T 1000 km B EFRAT S 2 3208 3 m LU R O A (Ant-Plane) DBAFE L, BIEHCX
GBS E S OB OB, T L CENLICX 28I THSH. Ant-Plane (& L B ZetHE]
WOF AL, mOEADR L ZEME, TRICERE~OAMMNNESNI ENFTON5.
Ant-Plane Z VN5 Z &I K W AFSEE B HIC X 2 RIS PEIC & A 2R 2Bl vlRE & 72 0,
R COFR A ORI R Z WV (IRA - Ant-Plane Group, 2006; Funaki et al., 2008).

Tz 13 2003 B RS U TYT - 72 Ant-Plane 12 & % TR THEEfE 100 km 22 FPiE &L &
MZe 5 ERE, 2005 4E(2HGIHTCIT- 72 EZ2 5700 m £ TOXREEIH], 2007 FFICLEIET
1T-72 1108 km DOEFEIRATE D EREEAMA L TE . £7-, BHAmEBMISER (JARE)
VEBEFNEL D TUL T O & 9 72 Ant-Plane DFRITERZ 1T > T X 72,

1) % 46 K H AR U BLAIA B (JARE-46) (X, 2006 4F 1 A (2 ARSI THE Ant-Plane 2-2
12 L B2 RERBIN 2 BRI ED OWK ECHE Lz, FT 7 ¥ —X A 7O OIK
ix86cc WY U P a#fi L, BIF2.0m, HAER 15kg, KHTHEE 130 kmh T1
FERATAAEETH D, LavL, BEOKbDY OB T, WEK L7 2HKOMMAE
U<, BfERERRCHOK IO B U, BEIRO— AR LBl R L 7.

2) % 48 IR A At BN B (JARE-48) 1%, 2007 4F 1 AR ILRIC & 5 K
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KER (S17) T, MUMMEARE (WA N7 L—) ICRVIRE, WE, —7 =/ V%S
JE 300-1200 m DR TIT o7, BRELIRITICL VR CEDRBT 4 2855 LN T
7o, ZOBMRITEE 2.3 m, KT 36-55 km/h, 2SR 2 BRI TH D CER -,
2007). BlEHERKIZT v ¥ —% A 7D Ant-Plane 42 I L 2 K582 FE L7-. L
ML, WERAZHRELZHBREL, WERIFOSHICERE L. ZORKIZY = A K
A2 b (WP, TV — b RICED @i MN, &, RE, BE, AP—Khbkd)
DREIATH-T-. AIRITIL86cc H Y Y v D rnE#E s, 50, 500 km @
FATHRFRECTH > T-.

3) %549 Yk A A bR MU B I A B% (JARE-49) 1%, 2008 4 12 A IZ Ant-Plane 4-3 % BAFnAL
HH 5 2 km Ok ETRIT S, 1.5X1.5 km OFETRFTT, &/ 200 m A5 1000 m F
T, 200 m IR CRIR & IR EBL A 1T o 2. REBRORATRINIT 1 Ref, MRATIRREIX 1105
km, BIFRRBET -4 %85 N TEz. UL, BEAE 248 L= Ant-Plane 4-4 (%
FREDRAT AZE L=y, HERITHICo s DUMEl LK Lz, EhEKAT —
ISR o T2, 728 Ant-Plane 4-2, 4-3, 4-4 1X[F UTIR & RATHERE 2 HE DA T
H5.

—J7, AAREMHIBIR T o T D B AFRATHBLIN & [FSE OB, A XV AR
ZEHT (BAS) THAITHON TS, 2007 4F 8 AiZid L —FEH (Halley Station, Brunt Ice Shelf
floating on the Weddell Sea) T, UAV (mini-UAV M?AV) ZMA LT, S/E230m £ TORE
BHZITo TS, ZOMAILESEN T, FIE2m, FEAER6kg, MATRHIX 40 47T 45km
TATHNFRETH B (Spiess et al., 2007; BAS, 2008) .

LIREND DI, YU AT = FT > NigR (South Shetland Island) (X485 AL

(AZE L, ZOMICIET T 27 4 —)b FifiEk (Bransfield Strait) 236 2. KT L — b
D—¥ZHERT S Phoenix 7' L— s ASREROAGIC & HUHE TR Y L — MIEZHAT 2 LI
X0, #EVEEMYE (Antarctic Peninsula) 22HEIVEESN, 7T AT 4 — iR %IE
RLIEEBZOEN TV D, BKE B DI & DILAHALHIL 2 (BRI L, R
TERRIT 4 B 4RI L L7z (Tanner et al., 1982; Barker and Dalziel, 1983; Pankhurst, 1983;
Barker and Austin, 1994). GPS B[l £ % &, BfEY U X = b T RFERIT 15-20 mmlyr @
BV AL S I BE LT 5 (Dietrich et al.,, 2001) 7%, #EZALRIO IR T Tl

TG 7R W LE OB MBI S LT 5 (Dziak et al., 2008) .

T a vk (62°5837"S, 60°39'00"W) (X7 T AT 4 —/b R OIERE L Y B
JA b EORIC Z12km OIEEMBOETH L)Y, FERIIERNTHS. BOFR
RAZ IXB6km DA NVT T DR— b - 74 AKX — (PortFoster) ndH 1, @i~ b - R
U F (Mt Pond: 539 m, M7) Thsb. FTE7yar B TREEIIHERDHEY: - #5320
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Pacific plate
(Phoenix plate)

L

Marsh Bransfield
—62S Airfield ——— Strait
Slgﬁatgdsshetla“ < - Penguin Is.
Livingston Is. ~King Sejong St.
4 / :

St. Kliment — & Antarctic plate

Deception Is.~ (\e\a\“
| o

os?

IO|0 km

1 RV = hT v REEEERESEMOT I A7 4 — L Riff#hE 7 L— MER. WA THEN
7 REIkIE 2010 4 1 A OFRE TER. B =M OO EAET L — b (Phoenix plate) 23 i~
L — MW DAL, IEZRAZ ;. ARFIOAWRUET 7 0 A7 4 — )L RGO T L — MEKRH.
Fig. 1. Bransfield Basin and the plate boundary located between the South Shetland Islands and the Antarctic
Peninsula. Open square, main survey area; line with solid triangles, subduction zone between the
Pacific (Phoenix) plate and the Antarctic plate; line with white arrows, spreading ridge in the Bransfield

Basin.

FIRIZ L - THIZE S 4L (Pedrera et al., 2012), &R HEBIC ENE-WSW F AR OV @ VE
SUREHE (RIRIEIAR & B VRl L 7= f8iK) 2SR S 2-10 km ICHERE 4L, WifE R & ORILRAHF
RENTND. ML DT T AT ¢ —)b RIBBEORSKE T OMFFEIT Lawver et al. (1995)
LS, BOROWHK L R— b - 74 24 —NBTADKKER D, E-EOK
DR & BOFENLR— bk« 7 AX =PRI CEOMREE S HES L TWS. Ln
L7 7Y a vEEEROBKBINIIThNTE LT, BAKOHMKEEIIAHATHS.
KWRGENET T A7 4 —)v N O L RO (2010-2012, IR, AR
%, MRS, WES) O—RE L TThh/. 20114 1 A I3 E P aEiie 77 27
oV RYEZR 100X 50 km O#iPH T Ant-Plane |2 X V1T 5 3t M &3 Tz, £72 2011412 A
WIXT e 7Y a Ve EF ORI, KO20124E 1 HIiEx S -V a— VROV F R
(Penguin Island) &~V 7> « =27 (Marian Cove) D2 % # L7-.
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2. /N AFREATHE Ant-Plane

AWFFE V-4 AR, Ant-Plane 6-3 13, X 2a 12" T L 912, 7y v v —ROWKTH 5.
BEROKRE XE, K 3alord Lo, 2K 2100 mm, 3205 2890 mm Th 5. X 4a lZRATIC
WBEIRHEE LIRRL 7 AR LT IRRPES &, B 4b (CBLRIEEE A I 5 ) — R &R LTz,
F LITHIERORMAZ TR X o1, REREHETOERIZ 20kg, 101 OF Y U &H%# Lz5E
OHEEFEERIL 28 kg TH 5. HIRITRGE, »—X, R/, REREOMW T —4, KER
By, BIMICHAN TS, =y (7oA 0"y 7408 BT-86) 1 2 17,
KR CHRR DI (1) B, FEMK (25W) LD 7 m <7 (Kf, 24/10L)
EfELTWS., ERENSEFIEN 2 KD 7 — LI LW K ERENEE SN, KERR
OFEFIEFRTHBISN, ENENERL Y —RE—% —CEEIT 5. WEIIT 7 2k
R FHAE & = AR AR CIEML S 7 FRP YT, MR 7 DB IR D BT ARMEA EL Y 41
BNTND. BEERITATRS 1A, TWA2AKOT —2ICH A Y ELITAF—2EE LT
Y. NRREFEDR 213 2 EO DB E 718, 2 IO /A—T 4 a TREILN, HEED
N T H R ELBBI Z RN L TV 5. BRI T —RE—%— (H ARG Kk
#H4 JR DS8421) TAT 9. HEWFRATI A7 4 (Higashino, 2006), #—RE—%—, @EHD
BIRIL/N > 7 U — (NH 6V, 1600 mA/h) 225152 . F8EH (777 & L A& —% —: Model motors

%= 1 Ant-Plane 3-5 & Ant-Plane 6-3 DA S
Table 1. Characteristics of Ant-Plane 3-5 and Ant-Plane 6-3.

Ant-Plane 3-5 Ant-Plane 6-3
WkdEs (KZ71) (kg) 6.8 20
Bl RE R (kg) 9.0 28
I REEHIREL (co) 1800 10000
R~ a—1F (kg) 0.5 2
PRERHEE & (cc/h) 600 2000
Wi ERE (km) 300 500
FATHEE (km/h) 100 100
e (m) 2000 5000
FATRER (h) 3 5
AR (km/h) 57 70
Vv 20cc TV U v 86cc TV U v
8577 (HP) 15 75
AR »HY HY
[EliE% (rpm) 7000 6000
FEEHART v a— b Hh HY
SERBISEERE (km) 5 5
T — 4 —GidEk TR Rz T TEERE R
H Wit HY Hv
bz FH T8
e FEEIFT T a— b FEELIT AT a— b
A= 38cm, 15/8 L IEdis i L HifE 61cm, 24/10L iifis, A
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Ltd. L8, AXi 4120/18) 7545 7- ACEH (7.4V, K#TT25 W) E= 2 —%—TDC Iz
L (AR T ¢ A X418 RBT-NO440316) i1, N7 VU —ICHEIND. HIEOFERME
I, EHURO T m R ERK (B AZERSIE kk 454, IR CPMOIXI)TITV, % OE 513
HOZEHE (HASEMRHIE kk #2582, JROchDR 931, 24GHz) ##f&HL, V—RE—F—%
ay hur—AT 5, FEMEEBEOMAEBEILERET & OREE T8, 24 GHz #F
SS #EE T A FDA-OL) IZ X > TiTbh b, (5 AIREDFIRIZ R 5 km LINTH 5.

Ant-Plane 3-5 1% Grob Aircraft £t (KA YY) G-109 D A7 — /LT, K 2b 1R T L HIT T
7 X —ROBETH D, HEMIIWAF O o —%, ERRICET I AT EEELT
W5, HEEOREIIEIK 30 O, BIEERIIRLOEY THhd. YU 18 | Lk
OERIT 9kg T, 300 km OFRATHR ARETH 5. FEIKHIE 7 IECHEBIEEIZ OV TIE, Ant-Plane
6-3LFRILTHS.

B2 trb -2V MEMOWERICKT DK (@): Ant-Plane 6-3 & (b) : Ant-Plane 3-5 D5 K.
Fig. 2. Photographs of Ant-Planes. Ant-Planes 6-3 (a) and 3-5 (b) on the runway at St. Kliment Base.
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Fig. 3. Outline of Ant-Planes 6-3 (a) and 3-5 (b). Units, mm.
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Control system <<——— Fuel tank

Transformer

e kill S\Mtch l;a'i':fi-chute release switch
a Generator
Transmitter and modem ' 3 —
2.4 GHz antenna v SKi Engine

(b) Flaxgate magnctmmtcr system

Digital ea mera Controlsystem

GPS antenna
MR magnetometer system

GPS logger

4 (a): Ant-Plane 6-3 DIAAPIHS (BEAHITEHBIGR L BEL 2 > 7)) & (b): /7 —AWNE (BLAEEE)
Fig. 4. Views inside the body (control system and fuel tank) (a) and nose (scientific instruments) (b) of

Ant-Plane 6-3.

3. ®& it
— R HE R B S TV AREAN L, k&S, BE, EHEHORE)
5 Ant-Plane [ZI3##CE 2. AITHORENC KT 25 OMBES R L LETH D, £

7= Bl 2 BT EHETRAT DA HEME A HESL L TNV W AR ICHERR T 2113 27 8 k&E W, =
D X 5 A RA T~ 1T Ant-Plane ([CHS#IREZ: 2 OB IEH A2 BEL 72, LTFICERERN

DB ORI 2R LT,

31. ISV ARF— b EHFH VAT L (FLFG27-03;: 75749 = H#t#H)
FLFG 27-03 i 713t A7 AL, =@ 7 7 v 7 A4 — M¥EJIEE, GPS, 7 —4% i,
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TU—THRESNS. ZfigRE Y —D x, y, z TIOAEIZAVIC 90° 8 E LWS,
FEDREE (HATE) 28T, OO ORE, BATEORRAEIZY 7 MU = 7HICHIES T,
BHIOEATEIX IPUT & 2o TWD. BAFTOREIL 0.1 nT, {HEEII 05 W, UV F U LR
U=—nNyT7U— (74V, 2100 mA) A L7=5AOMRERIL 5239 T, 4 Ko iAo
BBAFRETH S, MRT —F 1L 10Hz TH & 5. GPS OfEFHRITRE IS h
50, BBy EWHIESY L 10 Hz 7—% £ LT, BAT—# L& HIiz SD v— RicitEEh
5.

32. WSEMBEEATFSRATL (MREANG: ORT+ X2#E, RBT-NO40081E)

MR 0 5F S AT M SRS ' > — (HMR-2300, Honeywell #1:84, k[E)
\ZGPS, T—#ua#H, TNy T U —EMBAATHNFTTH S, BEIXTnT, HEED
1X04W, VFULRYw—_yTVU— (74V, ﬁWmA)f,%iiﬂmgssﬁﬁmm
EOE BN AN FTRE CTdo 5. BV D GPS (L & =y — X3 SD I — FIZiie s
no.

X 512 HMR-2300 & 7 Z v 7 A7 — Mg HFHT K 5 Mg SR RS L (SR E: FE) %

F. HMR-2300 1X7 7 v 7 A7 — MEJIRHI I, BREREWOIZMZ, BEERFEORY
7 FRHHILD. HMR-2300 Tid, x &y Tkt L z O BEATE RN &K 2° OFRELZ F T AR
RS DD, WIROFF ORISR EE TR O I AET DB/ A A0k 2 BT 5
&, BMENRZERESBICIIER TE 5 L Ebhb.

Ant-Plane 6-3 TIIHEMAD ) — XN LT AI AL T2 ImlL, 75 v 7 25— Mgh
FHE R RICEY D (RT 4 =R, XA T A a e Ny T ) —

B L7, BAEO GPS T r T HIE ) — R OSMANCEE LTs. MR BEHEHL, — Xth
RIBIZEE L, S —ARNEIBOWK /) A RERETH—F, T—FaidnbliEnsERE
FILEOTTUENARATOY v v Z—%FHE LT (X 4b).

AR ORE ST 5720, HEND 40em EHICRELEZ =KD 7T v 7 A7 —
Mg (FLFG 27-03) 212> » CHFERGAL 72> 5 Ant-Plane 6-3 @/ — X% 5 /13HZ 1 m
FETEDT 2. O, RTOEEDOERE AN, =¥ EiEEE 3000 rpm (ZEE L.
ZORER, /=A% 1 m DR CORKMR OB L EORE X &I 14 nT TH
BHHMNS 243° ThH o 7=,



218 WA EIEZH

Variation of magnetic field

46650 1

48800 FJ..“M

-~

c

o

2

g

.{2 46550 1 Magneto-resistant magnetometer (HMR-2300)

g #6500

=

.0 46450 1

=]

c

80 46400 1 Fluxgate magnetometer (FLFG 27-03)

£ .W----

= 46350 1

3

F 46300 . . . .
0 500 1000 1500 2000

Time (s) May 17, 2007
5:44:43~7:15:00 UT

5 ZEOMESIEPURES)F (HMR-2300) & =Ry~ 7 > 7 A5 — Mg (FLFG 27-03) O 41
1) A4 AL~

Fig. 5. Noise level of total magnetic field for 3-axis magneto-resistant magnetometer (HMR-2300) and 3-axis
fluxgate magnetometer (FLFG 27-03).

4. WGARCIEE & GPS Z1EH

J = RRRENZT P 2 )V A Z (Pentax Optio RS1000, 4288 X 1536 pixel) % E FiZ[fiF T
A L7 (X 4b). BEARIRENZ I L, BT L ARMT 2720, ES 2em DR BNV
K~ b (Polyurethane Elastomer, Pro7mat) TH AT %/ —XICEE L. Flov v v ¥ —
WazduE L, MR BEAGHOES &L, 4 BT LICv vy v 4 =205 K 5C Lz, WA
O FE SRR 2 MEFR A, Wi 60°ICRRE L, 0 & BHIFERIE I A T O B BhFHEIRRE & 72
FOHILET AT AT (Gopro, 1920X1080 pixel) %/ — XAMAUDRETS TE, AEMH LD
#15° Tl & ICMimiEE 7 — 7 CEE Uiz, BB 170°, 30FPS, TLEIIN AT D HHE)
R AR 2.

W IFHAT B O GPS Z 58D T & LC, /M GPS = # (Holux GPS Logger, m-241, 63
Q) &/ —ANEICHE L7 (X 4b). Z OZAEHITHE G GPS K IKE R m <, BED GPS
BN TERANBE DT —Z o FZiifkSh 5.
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5. JRATIEER

51, 200 F1ADY—2a - T774—JLF (MarshAirfield) TORITRER

2010 45 10 H, #IRLISA OBBIWE % v EMHATSEAT (Korea Polar Research Institute) O
MO T Araon ) CREE O FIRRELMIZERE U7, EMA & B TR R T v £ -
7 L+ Aifi (PuntaArenas City, V) ZfRBAL a7y —nN 7 U4« 227 Tl

(Base Profesor Julio Escudero (=27 7w jthh), FV) kL. ZhoOWEET A
T MO BEIED, BIKOMABLTEITo72. 201141 H 831 HETH U/ - Pa—
VB~ —va =TT 4= (FU) ZBWT, LIRS T T AT =V R
BOEPHEKBREZHE L. ~—Ta « =T 7 0 —/L ROFFIEITHE 62°1127"S, R
58°59'12"W, i 45 mIZH V), M 6 (TR & 91T, REFEEDOELER 1292X38m 3 1 AKH 5.
AREBRDT- 54708 4 EOHIA (Ant-Plane 6-3, 6-4, 3-4, 3-5) 2T X7 5 o HICFFHIA
ATE. LU, BUTO LS BRI CTRIE DWW TRITERIZT TE R o 72,

N

% 1 10 km ]

King George Is.

62 005 —

Lost position of
Ant-Plane 34

“ﬁr{f‘,‘;‘, Escudero Base
\'\ Bellingshausen St. " Penguin Is/

I:,\Iarian
Cpve
4

A Runway e
o
o

King Sejong St.
T | I
39 00W 58 20W 57 55W

6 ¥ TVa—UEICHLEMERAMY (@), v—Y a2 2T T 4 — /L FOWEREK (m), ¥
VI Vg VEMTOWER (B), VT v av U X U BOMRERE (U4 THER
ToHiPH), RUFCEASORITA— T ().

Fig. 6. Stations and research areas on King George Island (@), showing the runway at Marsh Airfield (mm ),

the runway at King Sejong Station (M), research areas in Marian Cove and on Penguin Island (open
square), and the flight route on Penguin Island (-).
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(1) BRENDRL, W, &, BOHIZ.

(2) —MICE TR, MAMORITICH T 2 #FEH (HE 7m/s LLIT) 234720,
(3) KENRRWERMNRS, ERFNEZVSFEDOHNBE.

(4) FENFEORATIZHE X720 200m LA FOZEJED B Z 0.

(5) FERTEMIFINAITIE, B E ARSI LIER O HIXTE 0.
(6) FEHEMNBEIESICHDHLETH, WEKOMHTFAAHZ .

2011 4 1 H 15 RIZ RN ENTHERT, BABORATICH L RIETH 7. 20
RiZ7 v % « 7L AT TR ORBICXIT 2 2 74 0397 oh, EEAHEI .
ZOEOEBORKIIT R THFy iRy, WEBIEA OERICHK I .
Ant-Plane 6-3 % 100 km/h ¢35 C i 22D 600 X 800 m DO#iPH % 1 BiffElnl &, BB
1THEE LW OWE LT 7.

1 H 24 BITEA5ED > 7228 (=22 300 m T 15 m/s), Ant-Plane 6-3 CF 2« 23—
DI D ZEFRE KB OFAT & R 7o, BEREIE % OSERIFRITHIZ T 2 — by TR b
TINNFEL, BRITIEEBRORBIZ AT v a— MoLVEFELE. XTva— by T %
BT 27T AF v ZJRNMRB CEAE L 722 ENFRI ThH o7z, ZOEEOFHE T/ — XL
W5t SA T AR L 7=

F721 A 25 BiZidH EEGEE2S 7 mis T ((R2Z2 300 m CJEGE 15 m/s) UAV OFRATIRE T -
7253, KX E < Ant-Plane 3-4 OFRIT24T->7-. HEMRITOZ0O DT 2 N RITEIT - 72,
ZE R B ORAT 24T o 72, BLEFR I £ O 1-3.5 km O %, B 3 km HfE %
9 HIFE (500 m FHIRR) TRAT L, ZEPHUEKBLAIZAT O bOTHD. FRATHEEIL 500 m, HEE
100 km/h, BLRIFRATIEREIZA) 27 km Th 5. BEFEE, & 15 0 OFRERITE1T - 72%, B
Bz AL, FEMORER SREZBRLE LTc. RYID 15 SITNEFHICTRIT L7223, Z D% GPS
ZEM R R 2 1T L, BIRITEHEREE 72, R L — 27zl (Drake Passage) (2/%7
Va— MIEVARKRE Uiz, FHEGEER, BIEOBIREZRATZD, FRICIEEL 1o
7o. MBI CIE GPS 2 OMA N/ NE < RO BT 5 MERH 5. L LYEE ()
£ 20°LL BIich < b b A HOBENRH Y, BIMIIFETHY, FNARBEEORRE L ITE X
72V, F D% Ant-Plane 6-2 & 3-5 AN T, BEORITIEBZITH> << 1 A 30 HE THF
BELTR, RERIBCERIITDR Do, ~—Y 2 - =7 7 4 — )L RIZIELZ 22 AT
AT CTEX-HEI I AR TH o 7=,

FATERRE T, WAL ABMTEBIZARICRELIRY, 2oV AF—4—, NuTY
—, BEERETIY— Vo =T 74—V FEEBOEITH LY 7 2NT B
(Bellingshausen Station, = 7) ZfR& & HmE L7,
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52. 2011 E 12 ANt b -4 1) A2 FEM (St Kliment Ohridski Base) TDMRITERER
52.1. AT

201141 ADORITHEBRTHE LT A7 T a0 7 BB S U o 7 2
N BRI TORITEROHZNH 7=, 7AHY THEBERRRIZE S~ - 27 U A2 b
(M1) 2V EL 7R BTEELTVWS, v—32 2« =7 7 ¢ —/L K5 100 km BB
VEIZHEN, ~—Y a2« =7 7 4 —)V ROFHIZZEHNC, WOTHHHICRITCX 5. ZJEE
NHBEND T, RIEEF T - Va—T B LD BOAREER K E V., OB ERR
WKz DL, 7 L AR, WEKIEZL L0

2011412 H 4 H, 44 ® A > 73—|% Ant-Plane 6-3, 6-4, 3-5, 3-6, IS X TUWY 7 &
TR UCEMICRE LTV e A, T U mmESEET, 77 P LZEE (CL130 HikkE), Ao
MBI [Las Palmas) OWHEH/ TR b - 27U A2 FEHICEBIAAT. Ant-Plane
DAYV 100HFE S b e 7 U A NEHND SKMEETICH DAL DT T >« Hb
o A 1 34 (Juan Carlos [ Base) D)% E7-.

LRHDOE 27U A MEMOKIRIE, B 1-5°C, KHORIEKIRIZ—3.5~0°C Th
S, BFEITY T ARTELN L, HAT Ant-Plane 6-3 I L 721E 7 cm, & & 30cm @
T BA—E, SRk, BETICAT— OB (T EM A HEE L. A% —0
E&X%&50emicL, WY MTEMEMRT D LICkY, SEENAREL o7, KITK
BT RTOUREIToTZ. WERCT BRI IV T AFEEXIAL, RIS 200§k
HREFE LT, OIS T A n R ERET D LICRY, ZoMEERRS . R’
FTRNZIEM BN R T T = v 7 U A M X0 BIRRRECEE ORI A MR Lz, el T Y Y
VEZUVUFANVNE0 L DORAET YV THD. BABEHARIZL1THIN, BHED
HETY =7 FTHAREMR D D720, 9l ZHH L.

5.2.2. FATEIHE

Ant-Plane 6-3 (Z#AEH9 | 2548 L 72354, 450 km OEGTRITAFTHE TH 5%, JAOIRILIC
L TATIEEEDNE L R D ATREMER D D . TDOTDLREEHER, 7 T4 FEFK300km & L7z
TUbh e 7 U A FEMA B G 35 km T T 2T Y 3 v & O RV T 22 AR
B ZETH5E, WHRETDR LS 18 kmich s, HHRREME 1 km TIT 2 12i%, K 7I105R
FTEIE, DR 19 HMNRLETH D, WERK L BUIIFEIROEE 5 2 5 & RRATHERE
X500 km (2720, 1 EORITTIEETOBENILTE RV, ZO-oBlHIfEEE, K70 TFX
WRT LD, oI &My CE L7z, Lo~ 74 k32— 21k WP 0-27 23 5
Z Bz, BRI WP ZEFICER LRITT 5. WER, O FECHlEsY, ®mE250m T
BEIRITICUID B2 5. WEKR EEZER S E2N 0 ERSH, & 800m CLEMRIT =i
AL, MEICK 8 km AT W%, M FSE, Ty a U EOBRERICRS. JLEo
BLINAEIIXREAL 9 km, JRVE 18 km O&iPAT, HEOWBE (Line) 23 1 km M T B IS



222

Line O, Line 2,

A HIED

EWHN LI L, AR ORI 21T 5 . B T&RIX

WAERICIRET S, B OB AR T L%, FRRICITY. MMTEEILT 7Y =
VEDREEENGIM (UL R ARUR) D72 800m, KMLH X 33 m/is (118.8 km/h)

L.

[T 62305

7Bransﬁeld Strait ‘T‘

Drake Passage

St.Kliment
Chridski

Juan Carlos 1

1
3,24 18x9 km

i

20 21 0 10 km
Feso0s 6100w Deception Is. 60 00 W
we Deception Island Line  wp
4, 0, u 2,25,
23,4 1,10—05,22 | =
7 . 2 3 6 .g
8 < Goddard M - 9
11 P4 i X 10 ,,E,
12 13
15 14 %E
16 17 =L
19 18 | Z
206 021
A r:
«
=
£2
_=ao
ey
3
v

K7 EHEIVESTARCEORES N 7V A NEMETE T3 U E.

---Line9 &5, Line9 ##& 7413 Line 10 % Line1 &, F7= Line 11 % Line
TEERLLa—2x%2LD,

D RPETRITL— b
B WP, FTRIZFT S v avBEERIL — LR O AP
WP & Line ZIZR L7z,
Upper figure: St. Kliment Base and Deception Island in Livingston Island. —
WP. Lower figure: topography of Deception Island. — (=)

area. WP and survey line are denoted.

ARy ORI

Fig. 7. : flight route, Number:

: northern (southern) half of the research
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Livingston Island

e

Wind: 340 degree
10 m/s

62455 —  Bransfield Strait

Shortcut J T

k‘v_’_’_~/}\__/_

St.Kliment
Ohridski Base

WP WP Line
24,3 2,25 0,11
L 1,10

20 L X — 1 1 2 ]
: 0 10 km
63008 — \ I
Deception Island
T
60 30 W 60 00 W
] -IilI W o0 1!] “
Line 0 I,
___A-,iwmi- -J
L_g@ @ 14" Line3
/ 1= 4 =4 :
l]odnL'milIlII&, 2 m HX ! y
L N \__ Lines
o (c) \
~J
I\;'umtu_\'d:llc A ILh.Inn Bay Q ‘1
cacon
n(g} (ﬂ,-. $39m Line 8
L } w"—y . I’ﬂmﬂ.
Primero de Baily
Mayo Bay Port Foster Head
Deception
Entrance Point
63 00§
apr M. Kirkwood
O Station i 0 2 km
D Video camera

B8 FE7varBORITHREE. EX: RATOREROMER, $fEix WP & Line
F 5. Tl 7’67 va VB TORITORER. X 18 DGR Hs % #

Fig. 8. Result of to Deception Island. Upper figure: outline of the flight. WP and Line
are denoted. Lower figure: detail of the flight. The points to take photos in

Fig. 18 are denoted with the photo numbers.
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=2 AT ORIBINFH]
Table 2. Event sequence during the flight.

Ant-Plane 6-3 Ant-Plane 3-5
Dec. 18, 2011 Remarks Dec. 17, 2011 Remarks
uT uT
takeoff 5:20:20 22:22:27
autonomous flight at 260 m 5:29:02 22:31:36
reach to planed height 5:40:00 800 m 22:40:11 350m
to the survey area 5:43:20 22:41:15
in the survay area 5:56:09 Survey time: 22:41:51 Survey time:
out the survey area 7:59:49 2:03:40 23:27:36 0:45:45
start of descent 8:22:19 23:28:32
manual flight 8:24:49 23:29:00
. . Total flight time na. Total flight time
landing 8:27:28 3:07:08 23:29:34 1:07:07

52.3. FATHER

2011412 H 17 Bt b« 7 U A > MIEHJED T Ant-Plane 6-3 27817 S, %% 500
m T 1EEOT X MTEITo72. ZO7 A MYT CEBRITEBEORE L, 77 v 7 25
— MESRE, TNICT U EINH AT OMEMREITo 7.

12 J1 18 H 052020 UT (022020 LT), Ant-Plane 6-3 (3 5 —3.5°C, dbdm 4 mis, 21
(EJE 1000 m LL k) OK&ED0b &, B R THERZH S 7. 2 L THEIRIE,
21T/ T DI, 082728 UT ITIBERICHER:E L. MATIRERI X 3 WE[H 07 > 08 b, #FRAT
PEREIE 302.4 km TdH - 7=. FATHIC Holux GPS & 4 23indk L /- (LB (FME) (2 &k 5747
REEIIM 8 IR T8 Y ThDH. 7ok, iR REEIL 7-10 @ Th o727, BLHIGEEL CIX 9-10
ECdh o7, BEKBIIGEE CORATIL 2 BEf 03 43 40 B Ch 7=, #IRIT WP 0-2 £ TF
EI—RAEFAT L, BRITERIC A o7, X8 O FEIZ/RT L 5 IcHI#R (Line) 0 & 1 (WP 2-6)
BPEDT—RERIT LR, FEHRITO Line 2 Oi&H, WP 7 OFHT4.5 km TZK =z — 2
EWBLL, FHICRITLIZ. Z0%, HAIZ Line3 (WP8-9) Ot FETIMTL-& &, K

WHIAEEZ, TEDI—A% WP 9IZAITTRITL. Line4, 5 (WP9-13 /) X TED
a—REFMRAT LA, Line 6, 7 (WP 14-15 []) CREROELERITAFEA L7, WP 15 OF
AT 10.5 km THARIZR HICHEE 22 %, Line 7 L CHGICEREZE X, YWD a—RAETIT
L7z. Z®dtkiX Line 8, 9, 10, 11 # TEMWMYMRITL, WP 25 THIHIEZ L, T&i# Y i
WO a—2AZRAT LT, BRERITIZIMREE/IFHO GPS & Holux GPS & iz btk s Tk Y,
£/, ETAER TS 2 BOBERITHAMER I 2. BEERITORRIZOWT, EIWEAERIC
FLEK STV 2 WP ONLIETERZFH~722%, WP T —X D AJ)I AT o7z,

Holux GPS & 7 Zaidk S - Bk &k £ T GPS mE#X 9a 1Rk Lz, HEWRITH
INEFIC S E A L, ITRIT 2T o 7%, MELZ T, FHITERL TV Z ENand.
HRIREREEZ LML, BE 800m TRITL TV 528, KA GPS BEEILK 780 m %71k
LTW5., 2020 mOETREESEHOF Y Y 7 L— a3 VoKL, GPS O/RTEET
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7T b0 L Bbhs. BUNGEKAN OBELE K 9b 2R L7z, 4% Line DER,
FTROBERIORHICHERK IEM OBEF L, ZOHRER8M O LANH DD, EHFRITTIESEm
URNOEETHDH. GPS OHMBIN OGS, £20m OFEEEAENBEIND DT, ZOMRIT
FE DRI GPS RERENTH 5.

Holux GPS v #IZ 7ok S A7 Mo 41X 10 1 ZoRd™. B ENRAT H O g% @ S E B 1 33 mis
Wt L, ST O el R E O SERIEE 27 mis (97.2km/h) T o7, BUHISEN TREIC
AT DRI R HIEREE 23 25-28 m/s Tdh 5703, HUICHRITT HHHE 30-33mis & EF L7=. A

TR L, BINESICHITE T3 28238 m/is (137 km/h) OxtHisE TH - 7223, b
L3283 19 mis (68 m/h) OXHEE TH 7. Z O, HERO RIS EL LIk
(K9 % st MR BE O IR (17-42 m/s) HAELEl S 7z

%00 4 (@) GPS altitude

800 -
700 -
600 -
500 -
400 -
300 -
200 -

100 - L_

GPS altitude (m)

5:00:00.0

5:16:40.0

5:33:20.0 1
5:50:00.0 1
6:06:40.0 1
6:23:20.0 A
6:40:00.0 1
6:56:40.0 1
7:13:20.0
7:30:00.0 1
7:46:40.0 1
8:03:20.0 4
8:20:00.0

Time (Dec. 18, 2011, UT)

= s (b) survey area

;’ 790 Line 1 Line 3 Line5 [ine? Line 9

=

S 780

=

ﬁ 770 Line4  Lince Line

wn 760

-1

U ?50 L Ll Ll Ll Ll L Ll L
ST, BN B BT, SR B B
- n - - ) - — n
- &~ & B & & & &
' - - = ? - o et
wi -] =] -] ~— I“= ~—

Time (Dec. 18, 2011, UT)

9 @: TETVarEIRITCOHREN D FEE TO GPS ITEE. (0): T 7Y a v EOBIE
T o> GPS AT @ EE DR, - BUHIFIIN C O AT & EE (780 m).
Fig. 9. (a): GPS altitude of the flight between takeoff and landing. (b): GPS altitude in the research area.
----- : average altitude (780 m) in the research area.
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09  nmean  Ground speed
";; Linel fine3 Line5Line7 Line9
@ ine 3
40
=
S
=
cu30
)
=
@ 20
Fg Line0 Line2 Line4 Line 6 Line 8 Line 10
glﬂ ) T T
bl To the nnrth_r‘-l the north
Q o - . : ; .
S5:18:17 5:51:37 6:24:57 6:58:17 7:31:37 8:04:57
Time (Dec.18, 2011, UT)
B10 FE7YarBRATOMEEOE{ (mis). Line FHE A IR L7z, - BURISEEN TOF

Y HOEEE (27 mis).
Fig. 10. Ground speed (m/s) of the Deception flight. Line number is denoted. ---: average ground speed (27 m/s)
in the research area.

BRI BE I N 0> S48 JER & L) A SRPE R AL T S FRAT L 7 RE D e R B 7 B HEE L7z, 2 0D
R, HEE SNSRI 10mis T340 EOHHMEEZLND. RITHFOET AWK %
WMo &, Bk HAERED 14 DETE CIIHERY, FLETRY TEOTERITL TR, €
D% 37 BB WMIEEFTORITE /e o7z, M EXIE—3.5°C 0 DHEET S &, HEE800m OK
IR —10°C & RAEL bND. WEEEIT 3B mis THD. UL, ERICIABIELE
FN, ETAAATOLRAE LTKEO—BIE, WERITEND Z LS, ZDFEE
Ly RIZEHD DN TV OB EN TV, Wha T A7 Tho. ERRITHEIC
B, RO THERARRITICR 72BN D. FEFRATORE, HARIL 30 km EUWFE
TE720, 18 R EME L. FkEL T 20 0%ICITEERELITIE LWIRE L 2o T,
H ULEANRTEBRYRITLCWELT A o 7o, RARRE CTREN L5 5RES K
HWimomtEZLND.

EHhet:, VA FRTRES SR, BHEOEWZ ENHBI L. 2P0 L
THATZS, 773 VBOIANNRE LTI, BhEBNENENHH L, £/, =P
ARy MY —RE—X =2 R IET BN EIE T TN RIOEET IR S,
ZOXO RN T BTV a EBORITIIND TRBSIRIW AT E 227 V7 LRI LT
ZENGDD. ZORITTHA LBENT 6 1, REFY 2 7113 3 1 OB - Tz R
F1X 50 km/l £720, BARTITOIFATORE LRIU T, D TRE BRI % IG5
HZENTEZ. Ant-Plane 6-3 DA, TS a VE~ORITORINC, 3T 10 KL



JNRUAE A FEATHE Ant-Plane O FFIRCDOIRAT & 22 PRER 227

FoOx D BB EIToTND. TORITHD N T TN, S b 10RO VU
%I, @RETEZEZTRRMEOL DM ERRT 2EDA LT T AREETHD
ZEERLE.
5.2.4. ZERREKUBLIIRE R & B2

BEIRIIT B BRAT O D =8 ¥ A AR STV D83, FEE DBV T2 DEERURITIC
T TERD. Ao B2 — 2T WP & GPSiEaE —ESED L9 20 mis iz b
2—/L L TWA. FivlE, TRECHEERA I S AEHE 2 — 20 T S RRE, HE o mR
BT 5. E£7o, HIEORD GPS IFHIMBIN. Th 5720, MO X 5 7 GPS fi 2 O st
DVDIROHIR TIE, BRIRRZEN KR E S, X THREOETE M ToN s RN H D, D7
b, ZWT T v I AT — MENFOMKRT — % X, Yy, 2 T8RN LTRSS IS A
L72. WP 13T TR S EIRI 5 & 13, &K 15m OEEDOZELRNd - =120, BERMITIC
R OEMRITOT — X OBl Liz.

36800 (a)

35800 - s [ine 11

W 18 km E

1 TETYa VERITOR L a—R2&BEWISHFICRITST 202167, (a): Line 0 (FEJ51A])
& 11 CGRJm), KONb):Linel (GEJFm) & 10 (VWEJ5m) O&kE/1HEE. Line 0 O HJEF O
THEN-#PHIL /A X,

Fig. 11. Total geomagnetic field intensity obtained antiparallel flight direction in the same route. (a): Line 0

(toward the west flight) and 11 (east flight), (b): Line 1 (east flight) and 10 (west flight). A pump marked
circle is a noise observed in the Line 0.
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Line 8 F (nT)
- 38500
x - 38000
- 37500
1860n T | o
/\ - 36500
= L 36000
- 35500
35000
w 18 km L

B 12 470 Line 8 D2k D%k
Fig. 12. Variation of total geomagnetic field intensity of Line 8.

BIENTZE LA EORT — 4 C, RitkOKRE(LEIZ 10 nT LT T, AL—R72RER
B ThHoT-. LHLFETIEH S, K1lad Line0 DR TROND L 9IT, /4 Rk
P& o 5 IR O R A (KBS A4 X 63 nT LAF) MBRddkESh Tz, Zok

INF-Z D /A XMW SN ET —ZITETHE L. BIRBR & KO B2 (LA~
D728, [FA—/— N EIHHFMIZRIT L7z Line 0, 11, KX U'Line 1, 10 IZ oW TR T
— L. KL EZ s OMIFR (Line) OTRITITM & BEBEE Fi— L T2 Tl L
72bDTHDH. Line 0, 111%, /A XEBONBEDERNT, MRed TRz HBEKZE L ilifR
R LTWS. WHIBRO R IR 1T 36158.5 nT THh o722, FEFICHST L7 Line 0 2%
Line 11 Icxt L 7.5nT K& H-o7-. F£7- Linel & 10 bRl - MR VMR T, DL Hilh
KIEEE I 36187 nT Tho72A%, HIFITMAT L7 Line 1 28 16 nT K& o7z, Blh, HERIT
TOHBERIRE 2L, BERKOEEIIMO TS, MOBBRNRKENEZZ6ND. i
WIOBHR Line 0 DBAGE B EcH DR Line 11 O T £ TOMRMIZ 1 54 5y Th - 7.
Ve Va—URIChHDF T - BV a A (King Sejong Station, #E[E) DMK T — ¥
ERDE, 2O OMBEREITEET, BIROMBREIZSnT LR TH Y, BLERZE

FAZLORE TR, FRetE e LT, BUNRAEIIAT I IE) B3 AT 2 NI 228
RS A REIRONEOBER EICERT2 0B 2 005, SRR TR KB R ZE L
BB SR Line 8 T, K12 1CR9 L 91, ZOKREX1L1860nT THho7z. HAE
AT COBPRET, ZORKHBERELEICH L 1%L T TH o712,
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876

-124 1376

376

-624

13 BE S/ ONTT BTV a VBN &2 O FDWHR O R
Fig. 13.  Magnetic anomaly map of Deception Island and surrounding sea.

T Ty arBEOFRRE (Lat=62°54'36"S, Lon=60°36'37"W) & 800 m T 2010 4
D EBEIE UGS (International Geomagnetic Reference Field, IGRF-11) (% F=36623.5nT, 1R
i (D) =12.666°, R (1) =—55.919°ThH 5. /A XZHY BRWZBLIT — % 75 IGRF D
FAEZ 72 L3I &, BASLH & Uiz, 500 m* ORENT-C L 0 mAMIR S & b L, K132
AT X T e T v a VRO & ORIMER ORI KA ER LT, Z O HLEL
TO XD IR E ORHEDH BN o T,

1)
2
(3

(4)
(5)

(6)

BOFMO~T o~ - Ry FHE TR RERIEORSKHEYT (1387.0nT).

BLIGEL O VEM RIS Tl b KERADREE (—7745nT).
BLABEIR O SR> DAL OB A LIS, ALl & B CRMEEIER 2 5. Z ORILE
DIEAE Y, Lawveretal. (1995) DOREKEF KIS ATV LME & —FT 5.
R— b o T AZ—NEOFANS, BEERICHO D ADRK T,

T T a EOBRILEIT Lawver et al. (1995) A3 & 202 L7 OB S K
EJE LRV,

TR Ty a VBRI OWRRIZERN T, WEOFENEZ LM, WiEE2HEES
5 K9 RREREE ORIEIE .
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Drake Passage
62305

Research area

0 10k -
; ;¥ Bransfield Strait

62505

T
6100W 6000 W

Z

Ereby Point 9 21 12

Hesperides
Point

WP 1
Johnsons Dock

South Bay

St. Kliment Ohridski Base

Juan Carlos | Base O Wp

0 2 km

ﬁ

14 H 7R - XA OOLE L TRITENE. WP & Line F5 2 KR L.
Fig. 14. Location of South Bay and flight plan. WP and Line number are denoted.

53. ¥R - XA (South Bay) THORITEEA

20114212 H 17 H, Ant-Plane3-5 12 L2V B 7 X R BDH 7 2« ~of DL PR ELR
Aotz By ke 7 U AL MEHEEOK (62°43'13"S, 60°21'45"W, HE 25.9m) %A
&L, mE350 m, #HEE 27.8 m/s (100 km/h) CIX 14 1R HEPH ORI T &2 FHE L 72, TRAT
BT HRGRRRH 22 2 127 Uic. BUEEHH LR S 5 km ©© NW-SE #ll#% 500 m @<, 11
B~ FER T 5. IR T X 912 WP 1-24 ZJIHRIRIT L, Line 0-11 THik& T — %
5. Line2 & 1L IFFAI L a—AT, EWIZHHFMOTITTH S, liEOT —F & LT,
FEIARRE SR & Ml B 2L D ) A X &FHIT 5.

222227 UT |ZHfERE U 72 BRI T3 D WP 12V - TIRIT L, 232934 UT ICiBERICER LT,
FATRERTIL 1 WERE 07 43 07 B, FATHRBEIX 105.4km Th o7, £ 2 ITRATORBIFH 2~ L
7o BUFEIRAN OIITIZ 45 45 45 B Th - 7=, FATHICBIRI S N7z GPS 12 & AR DhrE %
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X 15 128 T, BEIRIE, IZETEDO I —AERIT LTV D0, el L7zkid a2 — A D&M K
<, FOEFEICH00mM ZEH LTV, FREBERITTHRK 150 m O 32— 2D A
YR 16 ([ZHAITH D GPS B E 27~ L7z, BIHIGEIE &2 AT O )& 1340 363 m Tdh

Wind: 240°

3.5m/s
N
South Bay Juan Carlos | Base
0 2 km
B15 7% -~ TORTH R
Fig. 15. Flight result of the South Bay.
GPS altitude
500 - Research area
! |
400 A

200 A

100 -

Line0 Line3  Line6 Line8  Line1l
Line 1 Line4  Line7 Line9
Line 2 Line 5 Line 10
22:38:53 22:55:33 23:12:13 23:28:53

Time (Dec. 17, 2011, UT)
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P Ground speed
Research area
§?35
E 30
§ZH
e 20
@ — - —_ —
.u 15 al Line 0 Line 3 Line 6 Line 8 Line 11
g Linel  Lined Line 7 |E9_
= 10 - Line2 Line 5 Line 10
s
QO S
0 L] L) L]
22:19:12 22:40:48 23:02:24 23:24:00

Time (Dec. 17, 2011, UT)

17 B TR« XA FATTOXHGERE (mis). - BLAIGEN T O3 fEE (26 m/s).
Fig. 17. Ground speed of the South Bay flight (m/s). = : average speed (26 m/s) in the research area.

57273, Line 6 TIX 56 m 2R RN H 7=, Lo LEERIEFIZIX Ant-Plane 6-3 TR.HH
TR I RE R E LA L TRIZR O h o7, GPS T X 25l 2 X 17 (23, #1
PRSP O 5 R 1S 26 mis (93.6 km/h) Ty %23, BEmIRFIZ I 16-34 mis & Z5{L L 7=
BPE R AL 7 1) O K et HUGHEE 70> & HE 7 S 2 JEGE 1T 240 FE D 55 35 mis Th o7z,

BT AN AT EETICANT ERNGIC, MR AR v — 2 ARSI i) 7. T4
R LB & 5 FE F CIERICREE) L7223, MR BEIEHIEEE 125 m &£ CE& U7z 222441 UT
i1 L7z, ZO7D SR LT 7 R - X OZEFRER T — 213567,
Wt T —2n IRoOBE N 7ANRREEZLND.

54. MEEEEHA

12 A 18 BIZAThN T BT v a VB COZEHEEEBLIIZEER 780 m T shieT
UHENVHATEEK 18all, BT A WG OIEMR LW A K 18b~g IR LTz, T Y
LI AT G ORI E T A A TG ORE S AR 8 O FRIC a~g TRLT.
18alI~Hrr=-HRA >k (MacaroniPoint) JEDEETH 5. HREFEHNSFRH Db
<, Yy v ¥ —AE— FRRR0, BKIRE L S BEIC L 2EBOT LRERD, R
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(e) \ Line 3 () ‘ Line 8

®18 FEFvarBOmg. @): FOXANAIRRE LIz~ h o= FA > (Macaroni Point)
JAi, (0)-(@): BT A g bAER L7z lifg. SR 2K 8128 Lz, R mE: 780 m.
Fig. 18. Photos of Deception Island. (a): around Macaroni Point, (b)-(g): photos obtained from video camera.
Points to take the photos are denoted in Fig 8. Altitude of photos: 780 m.
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K19 VYR _XADEE. (@)-F): EFAmBEP MR LIz TR - SAREEBOBEE, (a) OFRM
fr v N YR NEM, (@-(): TUXNANAATHRE LI N - 7 U A NEHE
W DHFF.
Fig. 19. Photos of South Bay. (a)-(f): coastal area of South Bay obtained by video camera, Red square in (a):
St. Kliment Base, (g)-(h): coastal area around St. Kliment Base taken by digital camera.
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(a)

King Sejon
Station

20 v &Yz EMTORMTEROEE. () BEKOSR (EE 174 m), b): ¥ -
Vg VI G F FHUC Ant-Plane 6-3 Z i RIS, (0): WA 0 HEHR.
Fig. 20. Photos for flight in King Sejong Station. (a): runway on a snow field (altitude 174 m), (b):
transportation of Ant-Plane 6-3 to the runway by snow vehicle, (c): ground station beside runway.
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¥ 21b {2 2011 4F 12 A 3-19 HDE > k- 7 U A hJEHL & 2011 4F 12 H 20 H~2012 4F 1
H19BRDOXF 7wV a v EMOKSE E LD, Jl 4mis DLEZEEREZ, LTI
3mis L Lz, By b7 U Ay NEHEETIZAAHZY OHRREBE L. £V OHOE
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—
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21 Rfpr &L EGE: (@):20114F1 H 8-31 A (=A 7 F ki) & 2 A 1-27 A (7 - &V a v HHh),
(b): 2011412 H3-19 H (B> b+ 27 U A> hIEH) L1220 A5 20124E1 A 19 A (%
VT eV a VM) JEEDS 3mis LT ORFX 3 mis & L7z
Fig. 21. Weather and wind speed. (a): Jan. 8-31, 2011 (Escudero Base) and Feb. 1-27 (King Sejong Station),
(b): Dec. 3-19, 2011 (St. Kliment Base) and Dec. 20 — Jan. 19, 2012 (King Sejong Station). Wind speed
lower than 3 m/s is plotted on 3 m/s line.
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