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Development of Image Data Processing System
for the Conjugate Auroral TV Data

Hirokazu MiNaTOYA!, Takayuki ONO?, Natsuo SATO?,
Kazuo MakiTA? and Takeo YOSHINO*

Abstract: An image data processing system has been developed in order to
analyze auroral conjugacy of auroral positions, shapes and motions. The new
system has the following advantages: 1) A large amount of image data can be
quickly and efficiently analyzed by using the system. 2) The geomagnetic
coordinate display and auroral dynamic display produced by the system are
useful for comparison of auroral positions, shapes and motions between two
hemispheres. 3) The smooth combination techniques of auroral image data
make it possible to investigate auroral conjugacy with wider field of view than
that of one station.

The developed processing system is applied to conjugate auroral TV camera
data of September 9-10, 1991 events observed at Syowa and Asuka stations, in
Antarctica and Husafell in Iceland.
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—OU IR LNDBEEZLND, CORKICHITELF —aSORBEOFELRIA ST
X 7> (BELON et al., 1967, 1969; BonD, 1969; Davis et al., 1971; STENBAEK-NIELSEN et al.,
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KEHWMEEZHTHEEDOT 1 PN, EWHEB S UREFOEEZIT) L EHNEETH
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HTEBLHIch -1,
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1983 4ELIK, T4 25 v F-HERIZEMIC 51 2 4 — 0 5 415 2 RIBE B 5 f 45 g X
T2 (SATO et al., 1984; 15/ 6>, 1985), 1987 b & 3 d 3 23T b BRI A58
W3, HEANEEM & RIS AR RIS T 2 RAMN BRI IT b LI I » 72, i
IR R b (SRR & Rk, A — o SBEE ER LT A7,

1991 43 H 5~18 H, 9H I~11 HIZIZIT A 25 > K Husafell & Tjornes, # L T
BRDOIEHL, HTHrWBEMICBCT TV A XS Ikt — o BRI ERINS. 20
2BA T 3EAL T E N EUTITHE DR T 5 2 & HF IGRF (International Geomagnetic
Reference Field) €7 /L (IAGA, 1987) 12k ->THEESN T2 (Ono, 1987). #HIIZ
ESIT-TV 7 A - L, BBlT— 23 NTSC E7445% (VHS, SVHS, 72038
mm EFAT—7) L LTPERINT WD, AL o X LTIRARLY > Zhxfws R,
BARBLRIA LK) 90 (KIH-H T4 DL RERE % ->Twa,

IGRF € 7NV OBFEEIDOKE XS, | FHTHEE HBITIZHR KA 002 2~3km), &
BAHETIIRK 007 (3~4km) THY), HEMOKZHOBMEHERT 25 2 TIIER

R1 HAAEBBRUEOME, BEIFELERT. WAHRE, 8%, L3 IGRF €71 % H
WTRHE L7, BERILEA L7200, 1991488 19924, 1 H 1 H 00 UT Dfi%RL 7%,
Table 1. Location of conjugate-pair stations in Iceland and Antarctica. Geomagnetic latitude,
longitude and L-value are calculated with IGRF '90 model for 00 UT on January I,

1991 and 1992 to demonstrate IGRF secular variation during the 2 years.

) ETAREE, R Ll BEEEE, BE
It’xj_i . Ly XA L - -

Bl AR, X oo e A1 moour| )00 41 1 11 oo ur| L
Husafell 64.67°, 338.97° 6597, 68.88° | 6.03| 6595 68.81° | 6.02
Tjornes 66.20°, 342.88° 66.93,7328° 651  6691°. 7321° | 6.50
Syowa Station | —69.00°, 39.58° 66.54°, 71.79° 631  66.54°. 71.83 | 6.3
Asuka Station | —71.5%, 24.14° 65.41°, 5883 1577|6541 58.89°  |5.78
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B (100 km) TI3H Bk KB AH) 470 km (ZAA$ 5. B E H ¥
PHEMICH T BT ) 7T &2 G5 L HEARE ) N H 1600 km, FEE )7 A]
I2#7 1000 km {27 5,

Fig. 1. Magnetic locations of Syowa, Asuka, Husafell and Tjornes. Locations of
Husafell and Tjornes show the geomagnetic conjugate points. If the effective
observational angle is 80° from the zenith, the effective maximum obserbation
radius becomes about 470 km from the zenith at 100 km altitude.

In this reason, the total observational areas of Syowa and Asuka become
about 1600 km in the magnetic longitudinal direction and about 1000 km in
the magnetic latitudinal direction at auroral height (100 km).

B, BEORELBEIMT LTSN vEELZ NS, £1IEIFBASOMEZR
¥, BESUERENLEIT IGRF 1990 £ & 7L 2 H WG HARTH 5. BRELILEA DD,
1991 4F. & 1992 4En 1 H 1 HO00 UT D ZFBEA S OMTHEE, BEL2 R, AT TE
19914E 1T H1HO0 UTIZB I} AIGRFEFNICE-STERINIBAEELH VT WA,

B¢ 112 F BRI DR S UERE i H ISR L 72 S BRSO A ALER R 2 R, BRICT
MERL > X2 AL TEAIL2BA, AoRckBlilifaz 80 IRETH LA —aT7DRL
EnHE 100 km T3 AR BRPER A 470 km L 74 5, AR ) T3P oMWNIC L
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5161 C#9 1600 km, #5710 THI 1000 km DJLEHNO A — 0 FEHREZFRL 2 LHEE L

.
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EDIERMF RO A — a5 7 —5 o ¥ —i2ld, 7—2 ZF—3 a3 > AS3260A (SUN-
3,/260c), EfRICEEEHE IR BLOERLEY 7 b7 SR S5 ARSAD
(automatic retrieval system for auroral data) #S&E X LT % (ONo, 1993). = &
ARSAD 37 4 W AB SV ETHESHA TR I N EET— s D71 Vo fL, Hr
IZGCERELIA OD (optical disk) ~DIRFEZRATI LA TE S, 72, F— I ERILKE
RTHDH% 56, IGRFHEAEERZSRL TERSINIBIAESERBEX, £f—a> 54
T3y 7 FRN G L ME R TUERE S E ORI R L2 B A A2 AT 5. ARSAD (3
*=u 77—ty —D—fkaz—F—HIHIHKFINTEY, FRomEnms a5
192 Tx 5,

F—a S hBHREMNTT S5 2T, ARSAD 2R HT 503 ESTH 2. LHrL, ¥
EDT —FBLPIT) I ENDTEHL\WARSAD 2 20 F 2MHHT 2 D TI3, AT HE
PHIRENTLES, 22T, AT TIZ ARSAD D—E 2 FH L, ABHFEBIZA-
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1) ARSAD i3, WDOIBHEMB LU THAEMTEL N2 RERT— 212 LT
POV REAR B e ¥ DB E T REEHD LD TH 72, AL RAFATIE, X5
IZ7 4 R F » F Husafell, Tjornes 7% &, A LKERICH L CHEGOIEZ TS o &
EalRgL L7, 72, BRI 2RER & 5 FERE & DR IEH HEE»BET
H LI, & AS3260A TITH ICIIRMEMOEE 2V EL T AMBEE»H 72, 20
H, GEREERENZATIHEERY Y s —D KB B (M-680D) # H\v 22 L2k
> T, {E¥EshFEomt %X -7,

2) BRDT 4 VI NALDBRICIIER S L OBRABEL, BUSEHRL Y 2MMT 22 L
&Y, EELHEOBRRE THERL, BllEorT—2 2 a8micg8crxstoicLr,
72, BRY A4 X0/, BICEBROREES L URKELEEZIT) 2 L2k ), SRR
T CcE B Ly 2L,

3) ARSAD TRFFEDEBRLEE L UHRNERLATEL WY, KL X F LTI
MAEEEEMAMNB IO 7574 v 70BICET AEAN T 075 LMK ERL, #
FHENCR LT, 2062 MAADLELILICLD, RBICEMBLE O 7S L2 ERT
L3y I DY A

LIFIRETH 7 — 8 » L BESERERBX % ¥ OER £ TORBEFRICOWTRNRS, &
PATLRRMTLE, ) BRT—5DT 4 VINL, B2 A — v S5 ORAEE
FNDIEFZICHIT o5,
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1) A YFN7—4% % OVD (optical video disk) IZHmET 5.

2) OVD Hif§ % 74 ¥ Z VALY 5.

3) FYVINEBOEEB L UOHRED T T 7 4 v 7T 4 A7V ANDENR, EUIT MO
(magnetic optical disk) 3 X ¥ OD IZfR{FT 5.

K 3a, b, clcAYDFAT—FDTFTAINEDESLT T4 v 7 T4 AT VLAANDEK
R, WK T — 2 IRE E TOMEROHE Y X T LA ERT.

3.1, BEFFF =775 OVD N HE|f§i

X3aTli, EFAF—FlCiskINA) VLT -9 20OVDIEwRET L ETHY
ZFLEET. EFATF—75 NN &N 2E%4Z5 (3, TBC (time-base corrector) &
TP A4 AEROLEEEimage-S &2 L TOVDICEEAZ NS, OVDICHRET 28
Mg,

) E%IZTFe 77— L LTOVDIZRFEMITHEESA I NS0, KANICT -5 D
HALH N,

2) EREF I LOEES 7)) L 7ARATaeHY TA5I LA TE, R T—2 2
47T & B (54000 H{f /K1),

3) OVDICERESNAEEISIZT FLAXMNMENEDT, SELBRBE L KRRV AT
H5.

4) BEDOT 1+ Y I NI, BRI IEEL» ORE LM NES»EETH 5755, OVD
DHIMES IV v & OKERBUS B DAL ES) Hblen,

BREICIIEAFEFA 7y % (VHS, SVHS 5 L 1f8 mm video) VLR TWB 72
B, B LG ARBEROBFERD T —7EEICRIALES L TEL B, £,
R T — ISR N AR O TEHARF I ), KPRBGES Rk T
nX4 v, OVDJ :IE]{S%%ndﬁTé%m, A JACERAE 512 390 B $015.750 kHzIZ
ML T3 HZUND EREELEREN L, 202, EFFHESTE2 2D E FOVDIZA
HL72DTI3OVDIZEFAES L2 L 52 LHTET, LHTELII LN TEL L,
L7z TTBCIZE T, EFA T 7o hE3NETHESDWRBEREZIT).

F)CFNMEBDMAL > VICBLTIE, T4 VI NMLBROBFICR S LB A D
5. 7, WETVA XS OBE{$I330frames /sTH Y, BERETV TCIITVHERFFA
DS TL)AXPRLN, BRIIISLDL, #2T, AV VAV ETA T2 056
OVDIZHMRET 2B TY) T2 4 AB{RLHEEE (image-2) ZHWT, EHEN T —7
L ~L (brightness), W % X (contrast) O i L R EXILIE % 4T\, B HSN
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Fig. 2. Operation procedure for the digitizing of video image data.
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Fig. 3. Processing system of auroral image data. a) Original data are edited to
OVD at any sampling rate. b) Image data on OVD are converted into
digital data. ¢) Digital data are analyzed and displayed on the graphic
display, which is saved on MO or OD.
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o, PRI O — 0 708 E DFAIZEBRT 2 2 4 2720, EROME CI3TY
RIMBUIERD S 5O E DR % e BRED 104 & L7,

BE{RDOVDDILEKICIE, OVDEEBHLH T HHEE, (4> 5 — < skEE— F| %58
Wb, A I = OLEEITIE, OVDEENEO AT & — 2 TIBUEDY L7y o 27
R CERBIT E 2, L7225 T, OVDIHTIBY > 7 ) ¥ Z D4, 540004 = 15k
7 DK BSKEDSWRE L 7 5,
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(IRIG 2 — F) I3k & N T2, F—FBHL X7 A TIHIRIG 72— FEBML OOk
BXE52E LA TH L5, IRIG 2— Rl T Wiha, B RN S N T D
% EBEHT 5.

A AEET LY, TVE=S —CldA—n 7HE0Zby ¥ ISR A7 v b3
N s, BEIEILIEFES NS T —7 2 E— FIIRFT 5720, HAREORELN A 7~
NERRILIERETIE 2\, LEdioT, 57N v 7T OVD £ » & — LERE L
TwaE, ZAHICHST LAY > FEHFTRTL S, 2ol L3 BRDBRT—5 T
LI NALD B, RO MR EOVD 5 TELLL ALV MBEIZ DA .

COMEY LTI, RIS KD e WO 7Y v 7 TR T OVD (2 ki
FHENELLND, 2k 2L, EEIEMEZYOF -0 7 BBORILERITT 5%
A 1082 | a2 RENEATA — o FHIfE® OVD IZEE L TH TRV, AT
I3EHE X N B R ORI EK IO BLUNOAREER2ET 5. 22 T2HREDE WY
L) Y ZTEMTCEET Sk, 2HOBET IO LoREXELNE I LTk, #
Wil KB e B, oA, SREERI 5400 TH ), OVD FROME T b Xk
(38,

3.1.2. OVD IZidskS g7« ¥ 2t

[ 3b (= OVD |- 4R 4kE S N2 HiR T — 2 £ 7 4 ¥ # LAk L, AS3260A FCREHICER
ETBETHOY AT LERT.

OVD 2 5 XN 7@ 7— 2 12, TBC 24 L T image-S ICA 1 &N 5. OVDZ
AS3I260A I X > TRS232C A > 9 —7 2 —ZA&FW L THEE NS, OVDERIZZ
FRT RFLZARLD, KL ZAFLTHRELLY 7 M7 T Tld AS3260A L2 HIFE S 1L
2P RLREEEREE L, FAET LI EHTED, ImageS OEIRT— 2 IMHICIIT B
ZHHETDIELIIZT 4 I NEIETAHY), GPIBA ¥ ¥ —7 = —ZAERHLTT 4
S ¥ L ER L ASI20A ITHE R N D, TOEEMET Lok &, AS3260A il T3
RS22C A9 —7 2 —RERMLTROIBET KL AEERZHHT S L9 I120VD I
5T 5.

L Eo—SosifE2@)Ed o Lick->T, BgROT 1 N nBE—ITbN S, Efk
DF 4V INLIZ LS BEEZ 6B TR TT 5. 71 ¥ NMLIZEAKRIC image-3
TR b IS 720, | EROT 1 ¥ AL h 5T image-2 WD A X =7
LA AE) =5 GPIBA v 2 —7 22— A &FEHLTMONEE, HEEAALT RIS
Do LR ETH 5,

RN T 4 U AOVEIRIE L EE | byte QS6FERE) F—2THY, I KDOTA XL
B 640 [H 2 X ¢ 480 [ FE =307.2 kbyte TH 5. K 2T LA TEIHRDT — 7 R1F, BT
KEE LT, 45DIDT —FH 4 X ND320%X240=76.8 kbytelZf5I\VTHIZ izl 7z,
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——  3byte ——

10byte I

—— llbyte ——
01 1]2(314(516]7(8]9

< Head-Information >
0:Year, 1:Month, 2:Day,
3:Hour, 4:Minute, S:Second,

6:Station number

— 240byte

B4 74 OINERDTA X, BLOREHRBD 7 + —= o b
D13 320X240 25 b2 5D, EFHO 10 byte ICE§ o H A, BE%l, B0
MBS ELHT A LI,
Fig. 4. Image size and format of the digital image data header. Image size is 320 X
240 bytes. The header (10 bytes) contains the date, time and station number.
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SUBRARHREZREE LTEIRATL)ICHHLTVE, Coumicto-1T, 4%
R T — 5 2y b 2 HIEE AR B L BRSO BIR 2 3R ICHREET 3 = L A L 2
5.

EIAHT, BN LTS 7 — Lkl E — F T EN20VD F— % £ » b Tl
RERU A 7 > MEDBEMAEIZI3% 5 WSS 5. S, LB b OER T —
P DB Z 4T ) B ey, BHEBLOBIEZE2 2 L IRBICR S, ZoEE LT
(RN IS SR B BRE RPN T & AT R — RS OB R 258 3 2 KR 51 B,

AT T ZBBED OVD F— 5 £ o b2 b KDWY > 7 ) o 7T CRl—
BRI DER 2RI T 258, MITEHROBILAE L 0% TG, 3002 2 0 B o BIHE AU b
HER LBV DF 7 ) o FRMEPER L, 202SML CLTREY 7)) » 7
WU ER BN T 2 FIEZHWT W3,

B D FORBEL) & RATHFS & DBICIZOVD F— %t v M IS DBENEL L. L
L, HH5LOFITICKROENIE DEIVY 7)) » ZEBT OVD itsk b it b T
WAL RIS 2,

MU S N ERISIIRENT > 7)) » 7RIS L OSBRI BRI L B S ] (R
PR, HAT S L OBRRSREHREIR 7 7 4 )L D %IE 10 byte i2fH M X413,

B4iZ7 14 P2 NERT— 5 | KOS A4 X5 L OREHRONE 25T, FI3HEBEOF
2HIZLT 2 L2 L, BRI 1, H¥ 5 2, Husafell 13, % L T Tjornes : 4 &
RELLFESTRT I LI2LL,

(b) ERDMIEEE L O s
BN 2RBERIEOBBHROITTHIICEBR I N L, BRTIIEAKICES
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WOt 72 1 2REEh H 2 IR T RIS ) O TV AA 7 2REL TITbIL S, &
C A ABREOF —a T TV ERICBWT, #7230 HimiEe 2 Bl o
AN TRY S, JOROEBREEOY — o5 ORMHE#RSEE, FHEROE X
TA—OSOHEENM L RBT 22 L BEEICHEETH S, Lich>TT Y INMELD
B B2 L CHER O KIES £ UF 180° DR % 47V, B L Lo — %2 K - 72,
ARAT T, (T FED R RS, AR 5 & ) ISR E T 7,

313, F—SORGEBIV TS 74 v 7 T4 ATV ANDMN

Xl 3¢ 125 4 ¥ Z VRO MO B £ 1F OD ~DO {7, EVICTHFELHEERD 777 1
754 ATV A NDEIRY AT LERT.

F AU NALERITFI TR I AL T, BT — 73T — A X0, Bl
mﬁm,Mﬁs;w&ﬁ%@%m@%%th%,Mom~ﬁ%mﬁﬁéné.Momﬁ
BIIRECEB L7 S12Mbyte (23X TH Y, 1320 X 240=768 kbyte N7 — & & {R{7 ¥
2B LF 6600 MOBERERGFET LI ENTS B,

MO 13 AS3260A Fofhz—F— L T b 728, —BEZ% 7 — 9 DfRfEE L UME
EHIZ LA LW Lo 5, BT — 9 DIRAFICIET— 7 HERA RS OD
% v 2. OD 35T 400 Mbyte DA # 24T 5. OD EElZ2—H L~ TP OD D
ENTRTHDHNT, F1—F—I13FAAED OD 2T 5.

MO % 7213 OD ICfRfFE S Nz Bifg 7 — 2 13, BUERLE T 077 L1 & > THELT
PHD., ZOMBIITFS T4 v 7 T4 A7 VA LICEREND, 777497 T4 RTV
£IERE 1152 X #E 900 B FK 2 A T 5. EE AR sun view 2 VT 5, (3128
BFHRGB 75 —F — 7T NAEIC L > Tk SN, 1234 P F— 23 128FEFTRFITIN
2. BEHBLT, F4ARTVAOMNERIBAS -7 ) v —itkoTh—Fat—-%
BT ED,

AL ZF ATIIMBEEREE (MO B LUOD), B2 rT7 4 v 7 RRNIHET 55
A7 75 AEEEERL, FNLE2MARDE LT TESICEGRE T 0T T L%
R TEb L1207 THLNEARNMEKIZCEHELRTH), A7 NV—F774
L E LT AS3260A 2 —HF —{EREEICA > A P =L LTH L. Z15HDBKTIIEEARN
B EMAEANT AT, BROEEMELZESICRRTLIENTED L) FFHE
Lo, 5k CloELRARNT O 7T LMEF, BIUZnb 2 EHLCERER7 07
7 LB R,

32. F—0SOMTERRT DI
MIRL > X2 HWRER TV I L 2 2 KERIZ, dors0EEE REAICHAT 2 &
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Fig. 5. Procedure for production of geomagnetic coordinate display.
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Table 2. Operation hours and data sizes used for the image processing for the data of 3 stations
in the period from 2210 UT to 0130 UT on September 9-10. Digital data set is edited
at every 10 s, then all-sky images, geomagnetic coordinate displays and auroral
dynamic displays are analyzed onto the graphic display.

Data size means the size required at the time of writing in 1), 2), 3), and that required
at the time of reading 4), 5), and 6).
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Time: 2217 UT
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PERREIH—LTH 5.,
Fig. 6. All-sky images of 3 stations at 2217 UT on September 9. Right and up directions in each

all-sky. image are magnetic east and high latitude, respectively.

Date: 1991.9.9
Time: 2217 UT

M.Latitude

M.Latitude

M.Longitude

B®7 9H9H, 2217 UT £33 3 HOMAMBEEIX. EH L 72 5bI340E 64~68°, 513
Husafell, HEFISEH TI3 64~76°, BLUBTHEMTIEI2~64TH 2. B L b+
PHEMDOMEBE T H 212 - T, LR — 0 SBIEINS,

Fig. 7. The displays in geomagnetic coordinates for 3 stations at 2217 UT on September 9.

Magnetic ranges are 64~68° in latitude for all stations, 64~ 76° at Husafell and

Syowa, and 52~64° at Asuka in longitude.
Combining Syowa and Asuka image data, wider auroral features can be revealed,
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Date: 1991.9.9 Time: 2230 UT

Syowa Husafell

M8 9K 9H,2230 UTcH1F2 3 Mo esEfd el Halizx e Lk
Fig. 8. All-sky images of 3 stations at 2230 UT on September 9. The display format is the same
as that of Fig. 6.
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Fig. 9. Display onto geomagnetic coordinate for 3 stations at 2230 UT on September 9. The
display format is the same as that of Fig. 7.
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Fig. 10. Dynamic display of aurora along geomagnetic meridian (64~ 68°) during 2220~ 2300
UT on September 9. The geomagnetic longitude of Husafell and Syowa is fixed to 70°
and that of Asuka is 58° with averaging width of =+ 0.5°, respectively.
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Fig. 11.

Dynamic display of aurora along geomagnetic longitude during 2220~ 2300 UT on
September 9. The longitudinal ranges are set to 64~ 76° at Husafell and Syowa, and
52~64" at Asuka. The latitude is fixed to 66° with averaging width of =+ 0.5°.
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Fig. A2. a) Definitions of geographic latitude and longitude at an observational

station. The earth is represented by an ellipsoid.
b) Transformation from geocentric coordinates to geographic coordinates.
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Fig. A3. Relations between positions of observed objects defined on the all-sky image

and those estimated in the ionosphere.

a) Position parameters defined on the all-sky image. The azimuth of the
point “P” on the all-sky image is defined with reference to the geographical
north directon. The center and the edge are correspond to the zenith and the
horizon respectively. The distance from the center to the point ‘P’ corre-
sponds to the observational angle.

b) Parameters for the position defined between observatory and observa--

tional object. The positions of the object in horizontal coordinates (azimuth
and observational angle) are related to that in geographic coordinate
(latidude, longitude and altitude).
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Fig. A4. Relations between the observational angle in the all-sky image and the distance from
the zenith to observational direction defined at auroral height. Supposing that the
effective observational angle is less than 80, the effective observational distance corre-
sponds to less than 470 km at the height of 100 km.
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Fig. A5. Auroral all-sky image and simulated star pattern.

a) An example of an image in pseudo-color after digitizing and rotating or reversing. The
magnitude of intensity is represented by the color bar. (Syowa Station, 2205 UT on September
9, 1991)
b) Simulated star pattern at the same time as Fig. A5a. Some stars in Fig. A5b are identified
with the stars in Fig. A5a. Each star identified by a letter (A to R) in the same in both figures.
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Fig. A7. Geomagnetic coordinates in all-sky image defined at the 3 observatories. The auroral
height is assumed to be 100 km.
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ASPARM THE%E & 170 ARG TRESUEREEEA X 172K (320X 320 /34 )
B2.4.a. /OVDIMG/Mla/mlat. ¢
[HW]

TRERERH T 51T 2 ETURIE b D E B SRS IR O P ae e 4 18 2 THEAE R
MO IZfRfFE N 5. BETUEE DRIPIZ ASPARM T8 LR TH 2.

[AH1]

1) BXER - 2 RERERELEHRT — 70 (PXAD), 2 KEifg7— 7 %

2) &4 start/end H HBEZ), end-start BRfS (F))

3) ERERDOWEE, F 2 IRERHEOEE, 7— 54 7)) > 7l B)

4) BETRE, MIARENG
(]

16 € e ] DB THETE H 101 ) P 7 — &

B2.4b. /OVDIMG/Mla/mliplot. ¢
NELiS)

B24a TR LR T — S 25iA, 7574 v 774 A7V A ICERT B,
[AS1]

1) B2.4a TIER L7257 — %

2) start/end B¥%l, end-start Bgffl, &— %47 ) o ZEE ()

[ 7]

FEBH & BB SCARIE, R % RS & U CHR BRSO BE SRR 7 1 00 THyis s & 128 e on
BTHERT 5.

B2.4c. /OVDIMG/Mlo/mlon. ¢
[H#Y]

ERERT — 5 LI EREE ORTRE H b DT BB SRR IEIC 5 2 Pt 8
5. MRIIMOITRAFEIND, BMTREDHPFIZ ASPARM TIEE L& TH 5.
[AN]

1) BAEE->2RKEREEEHRT — 71 (PXAD), £ KERT— ¥ %

2) ###y start/end H HEEZ, end-start BRfE (8))

) T=H T IR (B, BAEENE, SREROKEES X R LE O E
[H7]

67 R W DB TURIE K ) B 7 — 9,
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B2.4.d. /OVDIMG/Mlo/mlplot.c

[H]
BAc TIER L7z F— 8 2 ikd, 7574 v 774 A7 VAILERT 5.
[AH]

1) B24c TIER L7727 —7%

2) start/end Bi%l, end-start B, 7 — 2 8, 7)) v TR (D).
(1]

el A RS, R 2 BRI & L CHE E R R O RE SURR HE im0 ISR IE 2 128 FERE O
T TERT S,

5% C  FEEARPBEIGFURBEEB IO 7077 41200 T

AS3260A |- THEM L 72 BB AN S L 70 77 4100w TN 5, fEK
LT arsait—as57—9+ty 9 —nT7—2 X7 — 3~ AS3260A 2 —H—{f
HAEMRICA R b= L7,

Cl. EAMEFKVEMEELIUTRSFA
HAMMEE L0707 a (CEiEidh) oTa bzl FioRy. B&kiEf -7
—F77ANEATH 5,
1) OD BT AAMNh 70 r74 74127 Y /OVDIMG/0Od/
odput : BN (MO B LURMAT 1+ A7) DIEETA Z DT —% % OD 12
HEA,
odget : {TEY 4 XDOBERT— 7 % OD » LSRRI HIA AT,
2) AS3260A M SMERICREMKIEIO A% 74 L 27 ) /OVDIMG/10/
miopen() : AN 7P ANVEIET S.
miread () I 4EE 7 7 A NMHERT A X3 F Y T —F EEHiAAT,
miwrite() :IEET7 7 A NWICEET A XA ) FT—2 2 EERAT,
miclose()  AMSI 77 ANVEFAL 5.
3) ERETREREREWK T4 v 7 ) /OVDIMG/Gh/
mcanvset ) : Sun View FO{EMBESE A5 —T— 7NV ERET S,
mwinout()  {EXFEMADERE R FITT 5.
4) EREFREK 74 v 7 ) /OVDIMG/Gh/
mtone()  EEDNEIATE Y 4 XOWE T — & 2 EXFEBICERT 5.
mline() 2 A ZRRTOLLC,
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mrect () HRERDP LB A X0E RS
mtext () CIREMEICNFERERT .
meolbar() | A5 —F—TNTEREINIBTHT—~—2H<.

C2. BE&TBRIOT 5 LY

R B BIIE | E B IRET 270 CRSICHER T — 9 2 BRT 52 LT X 5.
LM77 075 68%RF, 7075403, =%ty b “img dat” » 5Bl 4 VY 1
320X HE 240 /x4 b Ar LKL EIR T — 5 2 A, 1ERFEBO S (200, 300) 2F5ET 3 A
BTHD.
/ * sample program/OVDIMG/imgwork/sampl. ¢ % /
#include <stdio. h)
# include <math. h)

#include " , ., /IO/@mio. h” / * SMBILIERE R (MO) A %7 7 4 )L %/
#include " . . /UT/@mut. h” /¥ BEREREEHI—-F 4 VT4 7740 %/
#include " , . /Gh/@mgh. h" / * ERERHEE 7 7 4 L * /
main ()
{

int fd, sta,

unsingned char img[240][320];

miopen ("img, dat”, “r”, &fd); /*7img. dat”% ) — FE— FTA 7> 32 %/
miread (&fd, img, 320 % 240, &sta); /* 320X240 /x4 b 54, ES imgiZCANT 5%/

miclose (&fd) ; /% ”img, dat”#F L 5, *x/
mcanvset (1) ; /ARG 2 B ET 5. BEEMIHE 900X 1150 7 F L =
NI—=T—TNERGTTIHET 2. %/

mtone (200, 300, 320, 240, img); /% 5% (200, 300) DALiE (K 320 X #¢ 240 DIET
img T/RINZBEURT — Y 2 FKRT 3, */
mrect (200, 300, 320, 240); /% FREE D WM& % B H T CH O,
BDBEITE, * /
mtext (200, 550, “Aurora image”);/% £ (200, 550) DB LTI EERT L. */
mcolbar (600, 300, 20, 240, 1) /% £ (600, 300) Off &=k 20Xt 240 D H 5 —
N—EH], * /
mwinout () ; [k BEURFRE FEITT 5, %/



