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Abstract

Massive image data from solar telescope often need to be selected, calculated
and analyzed in the study of solar physics. In order to improve the observation
efficiency of the Sun, the H, full-disk solar telescope should have the ability to
recognize various activities in the solar surface automatically, such as sunspot, plages,
prominences, and solar flares. Taking the solar flare observation as an example, we
design and realize a solar flare automatic recognition software system. First,
characteristics and categories of solar flares are analyzed. Second, image data from
the H,, full-disk solar telescope is analyzed. Third, automatic recognition technology is
innovatively applied to the recognition of solar flares which is proposed with fully
using recognition technology and other relevant fields study results. Finally, an
automatic recognition software system of solar flares based on gray threshold
segmentation method is realized. Experiments results show that the recognition
method of this paper is working well, and it could be a good model for following
studies of other activities in solar surface.

The hardware and software of the H,, full-disk solar telescope should be designed
for the demand of the automatic recognition software system of solar flares. For this
reason, we design and realize a high-speed solar activities characteristics image
processing and recognition system (SIPRS). First, the hardware, software and control
parts of telescope terminal image acquisition system are analyzed. Second, system
models are established with Unified Modeling Language. And then, SIPRS are
realized with high performance graphics workstation and image grabber.

The following is the innovation of this paper:

1) Unified Modeling Language is applied to the demand analysis and design
of astronomical telescope which can make the complex issues clear, and
can also be a good model for the designment of others astronomical

Instruments.
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2) Image pre-processing techniques, image transformation techniques, and
automatic recognition techniques are applied to H, full-disk solar
telescope, so that they can improve the efficiency of the day-to-day solar
observation.

There are not similar researches in automatic recognition of solar activities at
present, nor solar flares automatic recognition system developed or applied in China.

So the research work in this paper will be innovative in China.

Key words: characteristics of solar activities, image processing, automatic

recognition, solar flares, the H, full-disk solar telescope

v



H E I
ABSTRACT I1I
H # \Y
B3l nx
F#5I XI
F1E it 1
Tohe B S IITR B oo 1
11,1 KBEEIFIRIEITFFEEI oo, 1
112 BIRLBITABFIIRH TG IEIEEE oo 3
1.1.3  BEFEYINFFEREPIIPTIAL ... 4

1.2, ST I B G BT E oo 7

L TRV 5 < OO 9
BB EE B MR oot 10
$2E SIPRS ARG ITIERESFEXRSH 11
2.1 H, HM BT RGUIE oo 11
200 Hy P HEIEEITEE ..o 11
2.1.2 Hy RHEBITABIH L ZFZLE oo 12
2.1.83  Hy, L HEBITABIEIFE LR oo 12
2.1.4  RedLake MegaPlus 4.2i ZTFFEM.......covvvoeeeeeeeeeeeeeeee e 12
2.1.5  Coreco Oculus-F/64 [T ZEE T ..ottt 15
2.1.6  FIYECTETNZE ... 16
2.1.7 BB BETFI FTETERT TR ..o 16

2.2 TSI TERTTVETRTIR oot 18
221  fEGTFE T SFETFTERTIEER ... 19
2.2.2  BIIRTZRBIEZRBER oo, 20
2.2.83  [BIARTERETIFLE ... 20
224 BRI G ZEZ ..o, 21
2.2.5 BRI G B T T oo 22
2.2.6  FTZBIZBZUBTIE ..o 23
2.2.7  ERBFEZUTIR ..o, 26
2.2.8  IPBEBEZUBTIE ..o 27
2.2.9 BRI G A oo 28
2.2.10 FBTTIRTZEBTIRTT ..o 32
2211 BTITXTSRETSET ..., 36
2.2 12 BTIEIRT R FTEETERTZEBTX T .o 37

2.3 H, 4 HI B 20 R G AT ST e 38
2.4 SIPRS R UML BREIIE oo 38
241 BBEZE e, 39
2.4.2 FBEXTZEIHZE ..o 39



2. 4.3  FEIERTZRFETY ..o oo, 41

244  FBLFEIESTTAIFHIE oo, 42
245  FBIEIPBEZBRZ ..o, 45
2.4.6  BEBFIEFYDIBEIBIE ..., 46
B 2 T B UM oottt 47
$3E SIPRS AEMEHIRITESEM 49
31 BRGEIHFLERYIE oo 49
3.2 TAFEBEZIAIIAETEZRGE oo 50
3.3 IMPERX IM48-LMCN-CCD EL T MM ..o 56
3.4 XO64-CLDUAL B REE T oot 58
3.5 GPS FEHIHL et 61
3.6 PCI-1753 BT T/O TR 63
3.7 SRBEBIAEIETE (oo 65
3. 7.1  PO941GPS G PCI-1753 Z/BIBTIEFE ..o 65
3.7.2  PCI-1753 582895 Z/EHTEEFZ ..o 67

3. 7.3  IM48-LMCN 5 X64-CL Dual Z [BJHTIEFE ........oooooeeeieeieeeeiieeeeeeeeee s 67

3. 7.4  X64-CL Dual 5 S2895 ZIEJBTIEFE ... 72
B 3 T B UM oottt 73
F4E SIPRS REMRMEIRIT 5EM 75
A1 RS AR oo 76
BT T GPS TTAT oo 76
4.1.2  ZKBABIEINEL ... 77
4.2 KBETRGEVEE MR oo 78
420 GPS KBTI FBBZR oo 78
4.2.2 AR EE T RLE oo 84
4.3 R B IIEE BT oot 93
4.4 RBHFLI BV RABTE (oot 100
440 BIETIRTE ... 106
4.4.2  ZKBEIEBFETFIERAY oo 107
4483 FITS JETELEFE oo 107
444 BIBRIETCEERE oo 108
445 BIEBUIESEZE ..o 108
BB B EE B TR oot 109
F5F KRB S EHAR 111
5.1 BEURBERTRIITEARTTIR oo 111
5. 1.0 BEECIRBUBTBE oo, 111
51.2 FRiUEE, FFAETIEFTZEZYESIE coooooooooeoeeeeeeeeeeeeeeeeeeeeeeeeeean 112
5.1.8  FBZCIEFUFRZEHTFISE ..o 113
5.1.3.1 B IR ettt ettt ettt ettt et ee e 114
5.1.3.2 FTABFE <.ttt ettt 114
5.1.3.3 AR IIUTIIIZEEE .ot e et s et aes e r e e 114
5.1.3.4 DEZEIRTRE ettt 114



51.4  BGIAFNEIEEREIIE ..o,
5.2 KPBHREBEUII A oo
521  ABHBEFIRIAZE oo,
5.2.1.1 FRYEREBETHFR I3 25 e
5.2.1.2 FRFEAR X HFZE I e
5.2.1.3 R 5 e
522 H,ZHEBEBETIFIET YT oo,
5.2.2.1 Hy JEEEEFAE oo
5.2.2.2  IREEEL T oo
523  ABHBERIRANIEEEIZIE ..o,
5.3 JEIREEEE oo e
5.4 BEMBEEIRTIALIE oo
5.5  RBIEBEEFIEFEI oo
551 BFEFRIFIERIETEZ ZIZ oo,
582 BFEFREWHFELFTESEZE . oo,
5.6 FEAIIEBEVEUE oo
B TE B UMK oo

E6E  KMEMBDAA KGRI

6.1  BRAETAFTFEI oo
6.2 TTVEIIIEI oo
6.3 BTG T e
6.4  SEEGAEHL e,
B9 6 T B SR oo

$F71ZE SIPRS AGEMXS5ERST

7.1 SIPRS RG-S ERAFF MR oo
7.2 SIPRS RGMEBE MG A TRETR oo
BT BT B STRR oo

B8E IHREERZE

T T 7 V= ) A 1 1 X L0 I =SOSR
8. 2 A T I T Fo e
T T N 7 I (=9 = BTSSRSO
B8 BT BET STRR oo
B H B & FRE9IET
S

Vil

137

137
137
138
140
141

143

143
143
144

145

145
145
146
146

147

149



VIII



&l 1-1
&l 1-2
&l 2-1
&l 2-2
K 2-3
&l 2-4
K 2-5
K 2-6
K 2-7
K 2-8
K 2-9
&l 2-10
&l 2-11
&l 2-12
&l 2-13
Bl 2-14
A 3-1
K 3-2
K 3-3
K 3-4
K 3-5
Kl 3-6
K 3-7
K 3-8
K 3-9
&l 4-1
&l 4-2
K 4-3
Kl 4-4
K 4-5
K 4-6
K 4-7
K 4-8
K 4-9
&l 4-10
&l 4-11
&l 4-12
&l 4-13
Bl 4-14
&l 4-15
&l 4-16
&l 4-17

A

B IR G BRGEIE oo 3
AT BB BRI oot 4
He & AT EEE IR oo 12
He & AT EEEASRIHERE .o 12
KAF=4202 YEHEMAIRE B ......oooeoeeeeeeeeeee e 15
T S 2RI oo 24
T TETEIR oo 24
BB T R oo 25
BB TEZR oo 26
BT BRIGEHIBIFRIRTI o oveoeeeeeeeeeeeeeeeeee e 27
T R B TIE IR .o 28
BB I R oo 29
Ha BT R GBI BRI e 42
SIPRS B BTSSR HB ..o 44
SIPRS HAE T BETHETFRE] oo 45
KB BRBEVR T EAETI BT ..o 47
SIPRS ZREEMEAEAEIR ..o 50
THUNDER KSWE (S2895) BEAEHE IR ........oooeoeeeeeeeeeeeeee e 52
IMA8—LMCN—CCD JEREMARE B ... 57
X64-CL DUAL B REE R BRGAEE ..o 59
PCT-1753 B PAIFBERBEHER ....oooooeeeeeee e 65
IMAS—IMCN FBEII Bl ..ot 68
IMAS—LMON A L TR oottt 68
IMA8—LMCN—CCD AHH LT BB T .o 71
X64-CL DUAL F¥J BASE CAMERA LINK ZEBERS AT oot 72
SIPRS ZRZEHHI GPS B TJTI oo 77
SIPRS ZRZE T HIACPH BRI oo 78
PCT-1753 FBTIEI N ..o 80
GPS A I RG22 GPRRTATER oo 83
PCI-1753 #RE7E DEVICE MANAGER FFFRTHC . ..o 83
IPX CONFTGURATOR B FRTHT Bl ..ottt 87
DALSA CORECO DEVICE MANAGER JBAT FRTHT ...t 88
X64-CL DUAL B3 I BIZBERBIE oo 89
BoARD VIEWER 25 X64—CL DUAL B EIE IR B oo 90
SAPERA JE B P T TR YR T ettt ettt 91
CAMEXPERT St AH A L R R T B B TR THT et 92
SIPRS I¥) GPS S ABH ML 2 BB AL B 5 FEAEARAFRE R ..o 93
GPS X BFFRFFHITRFRIE oo 94
K BH SR 5 B A B AR A TR R TRARE] oo 94
SAPERA LT FRIZEFAIBE ..ottt ettt 96
SAPERA GRAB DEMO TR Bl ..ottt n ettt 99
PCVISTONAPPWIZARD 25 B FT BRI AR REIT oo 99

IX



B 4-18 SAPERA BRAFZEFITE .. oo e ettt e et e et ee et er e e 100

B 4-19 SAPERA PROCESSING FRJ C HZBEEEIRIE .. oot 105
R I = w2 - OO 112
Bl 5-2 BERIRFBRGEIFEA TR oo 114
B 5-3 TERANFH. B, FBRER OB Ha B ZREREE oo 119
Bl 5-4 BRI T I B oo 120
Bl 5-5 HaRELREBBRHUBEAL .o 121
Bl 5-6 HRHA070711031401FULL. JPGE B B IRBEE JT I ..o, 124
&l 5-7 HRHA070101053625FULL. JPGE PR B IR BE B JT I ..o 125
Bl 5-8 H rvHMHEE FITS MBI R T TEEIME oo, 128
& 5-9 FH L1BERATOR 3&4EFE PHOTOSHOP ST I FITS BAR ... 129
Bl 510 ZERUIEIE G BR oo 133
Bl 511 AR Rt T T R oo 134
Bl 6-1 AFEIBBEALIE GIRBITRFERD oo 137
Bl 6-2 3ZEBEUNZRTEFRIE ..o 139
Bl 7-1 SIPRS SEBRZRZEERIE ..o 143



RES

£ 1-1 EERB T ARPIERIUBRIETIN oo 6
R 271 MEGAPLUS 4. 2T BB B TR oottt 14
£ 2-2 KRBT BIRIBYEFIAT IFEIRZE o oo 40
2 31 S2895 FIMEAERRTETR ..o 53
F 3-2 IMAS-LMON-COD PEBEBEITR ..o 56
22 33 X64—CL DUAL FBEZR ... 60
F 374 GPSHEBEBHITR .o 62
£ 3-5 GPS ERF EALIEBIHL DB3T BFBHITE SL oo 63
F 376 PCI-1T53 FMEZR o oo 64
2 3T IMAS-LMON FELTBIFIR ..o 68
F 3-8 IMAS-LMCN AHHUIEBE RS B ULHIZR oo 68
R 3-9 IMAB-LMCN R 5 LG5 ZIAXT IR IR (oo 70
& 3-10 1MA8-LMCN-CCD ML BIBHIFIIRZR ..o 72
R 4-1 PCI-1753 FWHEHI G FRPRETIFBR oo 79
F 4-2 PCI-1753 FBIRERAIIEIRZR oo 80
T 4-3 WA R I BIRIREIRZR o oo 81
T A4 HWPIRZSAIIIIRZR oo 81
R 4-5 1MAS-LMCN-CCD Z AL B AR BRMEET 2R oo 84
2 46 SAPERA HHIZE B ELFEIRZR oo 96
R 4-7 SAPERA PROCESSING FRT B AR T T AETR oo eeen 101
F 4-8 SAPERA PROCESSING HIH F- (ARIRVLHD) THBER oo, 103
F 4-9 SAPERA PROCESSING FI B AR T CH+ +BHEIRTR (oo 105
% 4-10 SaPERA PROCESSING HFEF T H CH++RHBR oo, 106
F 4-11 SAPERA PROCESSING FIJRZR AT CH++BHEIBER oo 106
R 412 NEKEGRAEAEYE RS 5T B FITS BB IEF AR o 109
51 Ha BN oo 117
F 52 MEBEIR X BFERIITE L oo 117
53 MR X BRI ZE 2 oo 118
61 R B B T 2R oo 139

XI



XII



R AR

1.1, BXHiREER
1.1.1. KFREHARBEARENX

RPAFEA b — R AR RIS IO AL o SRR 45 SR W], K P bR
T RS E RN SR DY TH )\ J7 R RS R IR, B R ) R X e, IS
W2 R AR AR IS Ta) UL IS o iR DGR Z AR AR ) UM
R AR N5 i o= Al 2 (R IN TN P A /9 N S P S = 6
A WSS RN, RO GBE s A0 (0 R bt n] LR 5 0000 80 L o B )
R DRI, FROAIEBE: FISEH T B34 B 2 B IR TEARAS R K BH A7) )5t
PR HEE s H B8 b OB B 2 W) S AN A S5 o R A (R H B KK
BT, BRIE S RAER A EOR BRI KRR RIS, FR KPS .

IR I AN AFAE RS ] EL RS2 . FEARTARAE, i AR A4 R e K P
il B Ul N E NG ) i P - A i == P 7 79/ N2 2] | P i d Eb =<5
ORI R, DU R AR KBRS A), A F sk 6 X3 G HH 38 58 17
R A S R RERL 3. R AE X 6. SRAMERI ek B HH IR 5 (1 B
S, DARKRERTURELE 10°~10%V (R 85K BH B X e i) fa) Fi
2R 1E) B SRR IS ST R I R IR - R S G 5, SRR A K FE 3)) (Solar
Activity) .

5O, AL B IR S G PR ALORRH,  BIRHIR) B ARG, 8 A) R BRI RR
(A AR R BH, BRI (Quiet Sun) o A BH (R BRI B4 25 18] b
JUBE H LR B AT AR A, AR 2PAR BRI P B U AR IR, AR )
FIUTFRAAN), HAAGI BR  R B AIN b, BIRT 10748 IXAEsn] DLE
SR BB AE 2 LA 7K BH 0 AR R KBS s S K Sk . Bl mT
DA T K BH B AE e FL IR BH R BEAHE L, T 036 3 K B 1 A2 X 1 K B 174
Pah.

FERPS SIS 71, — RO BB FERR S LA Bh & 1~2 /NI, — AN
XA LAILRZEIUA o [FIIE,  3EASKBH R R AR KB & S5 1 £
S, RIS 11 R R, B ORBNE SR, ] ReArAr S

1



1T Sl AL 1 v o P {5 AR B TR0 R GERT )

o DAL, KBHE SN br ] LA IO Lo 822 L4

RKEEE I K RE R, 55 A AP AR e 4 S AR B 2 AN L TE 1 . 451
U OB PR AR R RE A TE R 4X10%erg, KRR 1 /N,
WIER S TN 10%erg « sy LRFHESRS DI 3. 845X 10%erg « s ML, J&
R LRSI o DS A7 AR B 8 22 22 o0 TR BHAL ) — BiesE a4 . KD
AR R B AN DA 0 R R R B 31, I DR BOKBH 1) 2 2y
fiE™

X TR B B IS I S B IR 30, mT DUMERE i JL s

1) ORBHE—BU B IEA, ST E R FORN T 7 R A i
FEAE ) S KRR OGSO 62), SO BRI
AT ] K FEAE D At U I AN A AR5 R e B o DA R BH OIS 4 2R
FATTAT LI K 2 B A2 KPR AT R BRI e 2B b 50 TR R A A%
P PR R AL S5 ) LRI, A2 LUK A A Ve B ST EA TR 36 1

2) KPR BT st e LS LR BEIA ST, X0 B IWE et 150 se ) Bl o
FHO KR AEprst b, X TR 2K Fraunhofer J6il%. (OGS, Ll A
H S I ST, B AR 14N 58 LA i I FE 28 i R D6 B RF AR
ST RE TR A A . ARAN, ST ORBH AR AL K BRI AR BH I
BESIRINET,  LAAOKBH R B 2 AT R bR ah 12 BLR I, o HES)
R TR B A A R R BN R

3 RBHAR S LT LU AR BH & S AU A H 5 R (F5E, AT B 52
R FHAMEL. 2 (A S AT B v 22 KA AEARORRE L o i R PH i
B SR RTURE A SR PRI IR R 1) o [ I A BH I S L SORT I 22 )R K sy
SRS, IR RAVE SR EIN S, ) b R PR AT R R B BT
FOE HRREEIL. M. PRETHRSE, R T e e, NE DA%
mrftivh s G, WX RS WD AR KSR S 5 [
[ R BF A ORI B SRR ] o DA, X AR FL e S AURE 13t Hh FSUE e 2 A8l
JE I MIBEREIT ST, DLRIRTR B G S 15 R, IFxbeIdtir i, HAaT
V2 R (R S Y A



R AR

1.1.2. BKETEMNIFHIEAF

(IFRBITEEE (Chromospheric Telescope) MUK BH (3R 2 1L T X 2%
F T 1T G I8 B PR K BH AR S LT 438 K BH G IR I AIRT , HEAN W DGk B
CERAE S 9T, HR A EERIZN 107 DRI 5 S5 2 B4R 1) 1 6 0
,  CERAR S R DTk T LAY, RTEERR R AWM. SR, (kR
T R BUR RO, SRS, 7RO BRI S TR B A AR B A R B
R S i R 1T LU Y BRI 5R S o KR, i SRR (B BR R S R KAk F A
HWHRAERREE (A AT A RMMRFH, B ILHUE AR B GRS
(IR AT L2 AN T (BRI B0 ST F A G B N A7 3 i KA LR R
UIES Y (NP SR/ ik SRR NPS it 2 2b s

T BRI I A] WG Sl S 2k He (A =6562. 8 A) 14 ik
BB K, R R B A A AR A H B se ™ . SRR B I 58 K
£ 4 0.25~0.75 A, HobEk RGwE 1-1 Pior.

Y BB BIE I P sk BTt g

B 11 EREmstEREEY

KR E P A VP2 ERANESIINS:, W H L R PERRBESE, #5nT Ll
it Ak B AT A o

M G 2 TP i B, w] USRS 245 e B gt ds . FROy fmdle T
B8 8% (Polarization—interference Monochromator) , B XUt 5§ y& ¢ o8
(Birefringent Filter), WFR HLyot#i§Jaat o &4 H (Lyot) Al B &8 43 Jj] 1 1933
FENT 1938 AFE AT W) o 2 TR BH R SR W, S5 FH IR LT SR B 25 5
FOE S 9T 0. 1~1 AZ IR K2 LA 6563 Ao XTSI
I 1-2 PR


http://samuel.lamost.org/basic/dict/baike/twdbk28030.html

1T Sl AL 1 v o P {5 AR B TR0 R GERT )

P, P P; P,

b] B2 B3

B 1-2 TS A EE
Piv Pos Poy PoRIRA, bis bey bs BHTH R 1A

D4 HE A CHIPAT T8GR TS a7 5, 40 el 7 i) 3 1T iy
Bl 1y 3 CREAT TR ARG AT, eI BAT B A D BT
R n=1ud/ Ao XH d R ER, b RXUTE, BISEOLS ARG
Wz 78, BHEE— Wi, WHOGREAETW . A i mdph- AT T
NGRS IR, FLIR AR 45° I, SBHDCHEE N: t=cos’n® . n 4iE
S, v HACORME: Y n RN, o b Bk, SRR A,
75 3 B A [0 PR32 3 s
1.1.3. RN REERIMRRK

R BH A IR b RN SR s, ISR IR S, SO AR &,
B SRR BRGSO M RIS . S B A B O BT, LA T
BRI BEAE LA B I, THRRPERAEAE J LA /NI o BB K 2 2 5041 R A
R R X Gk, A TR EMAEmBER T FIRIUIREEIR, o RIk ]
107 F L, ARG T 77 T MBI 10 100 4248 o FL-1- fR32 3380 B OR3P i a3
B2, Bi—. ZRIGARERNL BRI . MEIRE A IR A S AL (] b SR
SRR B A EAE T, ARk 1 AR e 2k R IR P IR R B . REBE S
KPE S E bR R R TS Y)ICR, B2 HIER TIEsIX N L
2, JERA RO, WES A 11 4.

RILFHE—TTRIMENE, KBHEIRE T V2 RIS, il H 3,
TR RIS, #n] DU 5 Bk R B EAT I o e 0 A SFD R B A0 % 3 2



R AR

1892 ££ 7 1, SRR 5HEH Al B Il 1 A BH S o BRAREG, 8 0
BT RFRERE . I AAIRRZ S “ BRI KNG, KRB (Flare) X443 1
2T 20 2l 50 FRAFM . Lad 100 ZHAW M AT, BHEZRA TR
FIOREDE 223 T EERORA AR

FERSCAOLI AT, AR A ) 1 L0 PAY 25 SR B e 5 2R G HAT AN [ X8
HE ST o R TR BHAR AR B UZ b ML LS S LR BT, 5 24X 25 b
1 R DL R RO AR R AL 5% F T e AR Ve sh & i, R KR
WEPENE A, AN TR T I e RS SIS, B R ERIZ RN X
BRI RAR A e IR o LS, AR A Al A BH I 2l oS H i 2 ) AT EREA
BEsg e KIS SO R RS Sh B S . BRI w] RREA7 A2 LA/, (H
ERITHREE AR OLadt e+ Lo 455 Ry EEE, vl
R BEAIL B 1) S 4 A TR AR

X TR BEDREBRE (R PRI T O, D 1 S MUK BH (S Bk sl sl KR BE,  H
B4 A LA RICE RRAA] He (R E H S 21 H AN B 0
KFH, — M 1~56min FEAT—UCRAG, IEXR7 AR AR . BRI E IR
TF2N R BORF AT A B G AR, R EEBORANDUE I FU R BH S B L 1) 2
TAKE, WRMPIURBHESI A H 3 OCR AR RH 53 7R 1 B 2K .

R KA W FRAMFEHL ) 14em CEREGEET ™3 &4 [0 H 363,
TFASTCAT R BRI L & SR IS IK CCD AHAL. PIAM) Ha JEGa8 P71V Ay
328, 50 0. 5A. JFIN 2000 AL A AR . B R oCD H
A He AR o Ha 2 R 58 w] £ R O0I0 poe H i e A i sl st
AT, Lo A AT

FH 3 K BH R i S RO T O ER F B SR IR A D L ER Y RS
N T A BRIXEE A 20 I 45 R 50, KBRSl H AT S AR R T
TN, 34 TEAE 1) 22 (B LI A Jeg o 22 B BH OB a6 120 — IR 5 Rl )
45 OLATEAN AL, I A A EAR AT BT A JE

R 11 AR E B A AR PSS LR G a5 K TR A


http://baike.baidu.com/view/2376.htm
http://baike.baidu.com/view/94403.htm

1T Sl AL 1 v o P {5 AR B TR0 R GERT )

#* 1-1 EERFEKFHFNRE N

AR ESERiIN | 4R faj /v
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1995:201-203.
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F25 SIPRSEZIIEREEBEEXRSH

[ KR CE MR BH M ME A — = maR B, &2
W PR RS S B NG A BRI R, AR K EARFZ R, A
) JOBE (AR R e b« Y, DL RGBS iR 3R A3 06 1% Ze 8 R A Stokes
SRR, FEAT R B R BRI ST,  H 5 5 N A FEREAE 5T LA SR BH 7
I 2% () PR B8 A TP TR A5 R BT Jerh A28 1dem WM BER 65634
() He 42 H T ERe B, AI e ORI Aon) H T A v S AT W, B G e
F R AT I

AEE ) BN AN AE O ) He 4 H K S Be AT e as O 2E Al L, AR Y
B oK, IFEE XA M R G — A G EFER D AE, R SIPRS R4
(high—speed Solar activities characteristics Image Processing and
Recognition System, H %zl d KGR SR RS vt BAR.

56, A He 4 H K FH BRI B 3R 40 2 dm (1) RMGCR . #8576, DL LB
BT T — RIVT R TAE, PR G 0Hr . RGURAT AL
N PR AR 2, AT B4 T 484 STPRS RGIThAe. Hk, AU UML #A5HE
BN ARG AR, AT X HEAS STPRS RS H) et AL LR AT —
ANBARVERIESR, JF N e et TAERRETTHR ML T —MHEZE,
2.1 H 2 EHETHENE RGEHIR
2.1.1 H,Z HEETE

ORGSO IR P R G S IR (il B fEDE . 1 3
55) B B, R UK PR Bt o (AR 2 (K5 8 LR ER M 54 2
WHEBRZ T RIS . 1000 S i LRI DG ER, TR
BRo W RAE R BRI G N — BT eEs, HaE aEkik 2 i aaly (il
% 0. 25~0.75 A) B, FERUG AT AR BRI R A%, BErTLUH HAL,
] LR BEAR V20000 o 3 PRI (5 BRIF i e e Ak (A =6563 A) FTHLEY
B2k (N =3934 A), I EEREZ S 1S IE Sl am s,  DUE s
B,

X RS E MR 1) 14em B adke £&A7 J7REnT I Ho JEO6AS . ™
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NSO DR SIS 1 CCD $5G B L. T ) Ho JEG &, 755 Vi R £ 324,
a5 0. 5A. WA AR D, e —ANH T4 HI He g, 55— AT
JaitR . AN RGIELEE T A KD'P Ay, EBkiidy el Ao 2. H. 4 H
T B S0 i T A i R mhon] TR MV s EAT I, L G R A A T
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(] PS5 10 TR0 TR S8 I A 9
2.1.2 H, 2 HREBREXLF RS
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§I@ _____ @._._

Birefringent Filter

{> ..... ]

CCD

Full Disk
Ha Telescope

B 2-1 H.&HEETENERSEHE"

2.1.3 H,2 B ABiTREL IR RE
H,, 4 H TR 58 2 i ARG - A 1] 2-2 P
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CCD

Full Disk

Ha Telescope

MegaPlus 4. 2i Camera Link CCD AH#HL

)
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Coreco Oculus F/64
KGR AE R

—

PC Bl A, Bk

B 2-2 H. &HHEEHELRAAER

2.1. 4 RedLake MegaPlus 4.2i¥{==1H#1

MegaPlus 4. 21 /& RedLake /A %] JLHAEACHIHEH )

- =

PEREE T AHMIL

N E

AFEEENS 420 TG E, BMEEA 1024 MRKER, WMEEFRE N 10 67, 1F
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P T TR K B BT R . MegaPlus 4. 21 1) CCD EIR AL kB4
L7 2029 X 2044 ANMLKA 9 FOKIHITE B RFIE, HAT 100% AR 1. %
) BB A B v 0 R A AR A R R R D g I AHHLIE A B AR,
F )RRy CCD I FEIA, s miind o 2. IFPS (idERb) o —> 68 £,
R, BT D BUEREIEATRE, BN SCSI-2 B £k —E, AUHE 10 A7AR
PERAE T4 CRI RS422 hrdEM 22005 %, BRI B AL IL R, A4
FPUTMED IR AR S 2 (WfERe, ATAERENMME R Ik ok, R
RS422 ZE0ME"5) RN S (ECHMNTEREA, HA RS422 ZE(E S
ATTL Huimfs 5D« N CAERGRRIE 54 383 &, T iREMLZ L
VERSR) MR AT S . MegaPlus 4. 21 WA Tah#5H], 4¥6t PC HLiE
R R 3% i A SR BB AE AR LI MAHBILSRIBCH S5 6L, e PTG A AR 1 5
AT DLRAT 2 2 FEAL I N FH S0, B0 S LA AL« i T AT S P A5 R A
BL2Eie A% BRI ARLG . FRARBIIF B SR
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W RS422 ZE5ME S IHATHE
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QE TS
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# 2-1 MegaPlus 4.2i Hpes¥ %"

CCD Imager Imaging Device Kodak KAF-4202, solid-state CCD, full-frame
imager
Sensor Readout Progressive scan
Pixel Size 9 um (square format)
Resolution 2029 x 2044 pixels (4,147,276)
Pixel Spacing 9 um, vertical and horizontal
Active Area 18.29mm horizontal x 18.40mm vertical
Fill Factor 100%
Image Quality Image Uniformity 5% non-uniformity

Responsivity 2860 to 45370 8-bit counts/uW/ cm2 —second @ 550
nm (depending on gain)
Bit Depth 10 bits

Dynamic Range

67dB (10-bit)

Temporal Noise <.05% rms

Dark Current <10pA/cm2 @ 25°C
Camera Exposure | Camera Output Digital Video
and Control Pixel Clock Rate 10 MHz

Frame Rate Upto 2.1 fps

Exposure Settings

Mechanical shutter: 10 to 100,000 ms

Operation Modes

Continuous, Control, Trigger

Gain Settings

2 to 24dB in steps of 2dB

Mechanical Lens Mount C or F mount
Description Dimensions F-mount: 4.45"H x 3.9"W x 5.84"L (113.0 x 99.1 x
148.3mm)
C-mount: 4.45"H x 3.9"W x 4.68"L (113.0 x 99.1 x
118.8mm)
Weight 3 1bs (1.26kg)
Environmental Operating Temp 0° to 35°C (32° to 95°F), non-condensing
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Requirements Vibration 3G, sinusoidal from 5 to 150 Hz
Shock 20G, non-operating

Power Input Voltage 12 t0 28 VDC

Requirements Power Consumption | 8 watts, typical

MegaPlus 4. 21 FHHLH 1 CCD EG AL I 2% KAF-4202 (16 v B ] 2-3
Fis:

0.4 -
035: /\ A /\/f\

S IR AV adint
/ \

aﬁ§ \
0.1 /J \
&%E/ \\
J(.....................H $>ﬁ—

400 500 600 700 800 900 1000 1100

Quantun Efficiency
o
3]
\
—

Wavelength (nm)
B 2-3 KAF-4202 Jtimi i & ™

2.1.5 Coreco Oculus-F/64 B RE&E+

Coreco w2 (12— A EHGAE T Bi——oculus—f/64, &% 70 [FI ]
G RERE BRI AR R o R oculus—£/64 R0 ISA BB,
{H Coreco A F2 T —AME B LUEH oculus—£/64 B4 PCI R4k F 2%,
oculus—f/64 SZHF 120mb / s MIEAEAFE, Bt IMIZE P8k S ILIN, 42406 T
] S AE it UG IO IO, IX BB R 23 By 1 28 W] DL B0 R 46 ] I R AT
oculus—F/64 BRI IIAE TT 2w ) TMS320c40DSP 1 TMS43020 &% 45 5 Ab
7, TMS320c40DSP A1 TMS43020 Py 1 a] LARMISIZING 15 7 I A L85 BL ¢ Coreco 24
Al LA TP 51—k TAE.
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2.1.6 WNRHENER

SRR H CH+4's , SEIL T 4 TR BH UG 1 S IR AR L CCD SRAR
AR FITS SCAE . BB AF A5 Th g . REEFEFKH] T Coreco A F] i SaperalLT &
GRERETI . X8 Ho 4 H IR BT 20 RS T 2001 4F.
2.1.7 RELIRRRFEFXPFERIERE

RV H A H TR B A 28 G0 K S0T D A 5 A% (1 K BH 3 00 11 7 22,
(B4 T o8 W R TERE, VIFRAT AT RGEIAT S0,  BAR 20 75 2 it
HiFN PN

1) ARG E kA I -

B E CCD MINUWGE K. MegaPlus 4. 21 MINUE miWGEA 2. 1 ififk, H
BE T e AR e g 2B 08 (0 H TR 30 0 K0 40 ) T 3 3h AR AL i e g T 274
ERE RIS BB B, M MegaPlus 4. 21 AHHLITE I H IR 3h 28445
SVAREAT B, WA T PR TS ST I T K o DRI 5 M 5 e ¥ 7 84 CCD
AL

W EGERAE RRAEAR I RAR, BUGA 18, Dhaea . I 1 Coreco
Oculus—F/64 BEMEKAE L ISA BN, el 14 5.3MB/s, 1
MegaPlus 4. 21 AHMLAE % e GH N 3R R F T 8. 4MB/'s; Coreco Oculus—F/64
B RAE R LRI TT 22 5] TMS320c40DSP T TMS43020 445 5 Ab B4 )& JL14F
AN EGAL B S, IR 2R, JL DD RERIPE REERILAE 1Y) B B Ak B 28 AR A
ANBEAHFLIE: B YL T Ok T ISA 8200, AR 0t
P G IR 5 A B S, FR R AT — AR R

W 2 G AR B B IAT I PRI B 250 R G R A ) LN AR Ak
PESTEREARBLC, SCRFM AR B EAT 0 A B, AN REEAL [ TR0 2 56 I 5 b
AR R A AL BE R K, SR R RR R — AR CE B, Rl B —AR
[ B % AR

W R ARE o DA I R AE R A R SR A WoR s, B R
SERAFREN, BT R AGP B2, ANBEI 2 WoR A . R
AN R T R TR, DR T RS SRR 2 S A 1 T 7R PR A Ak K v

RYE,
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W (AR DA I B A PR 2 i 2R G X RE SR NP/, A7 Gl
N MR P —A AN TAERE RGNS ME I, IPATIEIR A
DA SRS IT A BT 160GB (RS AL 4= ISR A7-fidh 42 1H I FITS B, AN fE
17 27538 5K (ZERBINEEMRAELSET 1A B SERR I B &, AR Iaap A 2
2 &), IXIEAFE AT RGN T DA T 2R SCRPEAE R 4 ARl ok S B
AR fE

WL R LRI A A G AL P e R G0 U PCT 411, %
T/~ 100M P RLKI T, ANREY T IR LK o 32 AN T 2 7 [l B 1) 3 52
(1R A BRI Pl P 0 ) 5 5K o DRI R B 5 A R A SCRE AN T JK AR I 1) AR
—N T AR B, — AT IR BRI B R RS R VS )

2) BMRGTFEBCER R

W RGEE SR H IS S BUA IR A ANBE 15 Bl R WL H S 3)
COmfEBE . HIFAE), FZO0 ST N W, SXFERESS TAE A GL s kAR K 1
Fs 77, 25 T Ui i PR o AN B S 1) L THI 2, A R S LI S ) o
H G S ESE I . 8 2 H G SR T, I8 T3 N T B ORAE A 31,
XA AR X E A T4 H TR A I 7, 22 m RE R AN 8 1 A i 2
AT AU AS, B IR 1 BT E AR AT B, 41l SR it A AN 2,
IRASEABNELL SRR CKT 25 MitRpRb ). PRI 5 B vl H THI 3 2 7F 2 5
IO hRE,  SEN U HIENE S 202k, A shdE TG IR i ]

WU HIE S S R T S A BE R . BARIUA 1 H. 4 H i T Be
FRGE] LIS R BE R IRR AR, (R B BERR S BRI R H AR ET S 547,
HBRIE B A0 S5 A B AR B B 2 b B . SRR SE M LAERCR, RISt A
DLSE A i B BRI TAE (T 5ok S B R BRE AR 2 PR U 500 1) ) Sk 00
R TRR . BRI, 55 AR IAT I AT N UG SE I ab PR T g, FH BASE
B I B R G (A D R

W AT E AR LIRS R R 32 B AR AT E s 77 A
J8G DM TR RN H kv 44, R FTP R4S 2% R T AV il o AR T80
TORMWAE L, &), Bl gk FE Bk IR S0 o KA 8 A, TR
R SR P N i N s I R 7 1y oo 1
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WA HAR R4 RE . KB B S B2 IURE R, DAL
ANHEEGIEGEThRE, FTAERUN) FITS BUG SR AR K MR 25 8] o PR KB
00 i P4 1 T €9, 5k H ORBH SRR R /NCFITS #6300 8293440 A5,
8293440=2880+2032X 2040 X 2. £ KH L4 NTFS LA, #IERGH
WINDOWS XP SP2, H7Efifi# 474y 5. 81IMB (45 1A) . 7F B2k i ks, Join
B dem il 3 £, WUREBHATXFE R IO B 46 J5 A, ) Ae 4k 31 J50k 2
2 3G B PRI AT K B R o s 4 D e, 1 A7 i 45 S

WU HIEG PR 2 U ThEE . BUA RO E L REAE I FITS K4t
MEG S, BUEOK, sk, i Hm s B AH NI G A R AR AT
h, HAMESIIREREA T T —A FITS SUER/h 2 8 £, JF
A WSS, AR EUR ORI PI . IUAE B2 AR U JPEG MRS,
TV I UG AT ARG BUGAER R, — A 17 IR ds R m A T I
B As N H I, EAREEE ORI, (HAORAR T 00 . PRI 2L
NI LG A /N s IR 4 A s A 1 DO e, K JsU it BB i /N 31 100 X 100 B3 RV,
AT IR G K/INE 1/100, FER ] JPEG2000 HEAT miik 36 IE4RH (MR T LARHF
IR G IR, XA BGOSR A, ALK 5795, Foads
AR BT, T PRI BRI R (1 PRI T 5T
2.2 HEEMNROF LT EER
[ A% %™ (0bject Oriented, 00) & 4RI THEHLAOGOMTE AL, &2 90 FFAREK
PETFRITVEM W o 1 )6 S (A& A N P B T R B e r o,
JERRGERNEH . WHdEE R A HAS MG NAEE . it
RYE. ML BIAERY . CADEIA . N LA AEE 40

RIMKAE, M ZRXADARER RIS, CREHE S RIS, &
I T B G AAT A 0 B o X5 DT A I R 705 v i S5 M AT o HO2 A
HORBRAE AN A o ST 00 T i D) il BB LR AR 27 R B2 A7 43U, (HORE
EAEAE A J51H : briR (identity), 433 (classification) , 4%k
(inheritance), % (polymorphism) .

1) bRl HeE A BABRR A0 S I BTHUR IR R SEAR . RS ST
AEHACHNERR sz, AT REEAAHEE, SR BEE
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A FITS #8230 h . AR JPEG k% 23

BGAE . R IBIE

FOG (R BT S B AT A IR I 3R 2-2 PR

R 272 RENGKBMNIT AR

Object Name Property Behavior
Name Brief Name Brief Name Brief
Description Description Description
HaTelescope Control of obsLine The AutoFocus Auto Focusing
the optical Observing
part of Ha Spectral Line
Telescope filterTemp The Filter CfgSpectrum Configuring
Cavity Optical
Temperature Imaging
System
Obsareaofsun The FullDisk Full Disk Area
Observing
Area of The PartDisk Part Disk Area
Sun
Tracker Solar Disk resTime The Dynamic Track Tracking in
Tracker Response Real-time
Time
SIPRS Solar Image refArea The InitforArea Initialization
Processing Specified for Observing
and Observing Area
Recognizing Area
System refLine The InitforLine Initialization
Specified for Observing
Observing Line
Spectral Line
refExpos The InitExposure Initialization
Specified for CCD
CCD Exposure
Exposure
frameRate The Frame InitRate Initialization
Rate of CCD for CCD
imager Frame Rate
ImaProc The FlaPrepro Image

Processing of

Pre-processing
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Image
FlaProc Image
Processing
ImaRecog The AbsFlare Abstracting
recognition Flare
of Flare
Image
NetAccess Network HVisit HTTP Server
Server Romate
Remote Access
Access
ImaCompre The CompressImage Image
Compression Compressing
of Image
MakeFile Image MakeFits Generating
Format Fits File
Conversion Makelpeg Generating
JPEG File
obsTime The Local Storelmage Storing Image
Time
MakeVideo Generating
Video
StoreVideo Storing Video

2.4.3 BIXNRER

WA Top—down JjEs, SediB i Ho 42 H KB SR B R SU o Gt
R, R BRSBTS AR G T S I R O BH 4 E A X, B
B 2% i P R AR AR G T IO HH IR AR TR LI 5 € I A, T AR Al
F P ED SR A2 CCD B AR I A IO, K CCD BB AL IS AR P15 1 K BH
FUEBEAT IR R . Z3 . IR AIAr it . 1B 2-11 2 S br RG R R BE Ak o
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1 IC2PS
1 HaTelescope
obsLine:double
1 1 refArea:rectangle
filterTemp:double .
refLine:double
Obsareaofsun:duble
refExpos:double
frameRate:int
AutoFocus():double
. ImaProc:char*
CfgSpectrum():int
. ImaRecog:char*
FullDisk():bool
. NetAccess:char*
PartDisk():bool
ImaCompre:char*
MakeFile:char*
1 obsTime:time
1 InitforArea():double
1 1 InitforLine():double
1 Tracker . .
InitExposure():int
InitRate():int
. FlaPrepro():int
resTime:duble .
FlaProc():int
. AbsFlare():int
Track():int .
HVisit():int
CompressImage():int
MakeFits():int
MakedJpeg():int
StoreImage():int
MakeVideo():int
StoreVideo():int

K 2-11 H. BZBERFEHINT SRR

2. 4.4 RGBT AR

SIPRS (1 TAE 0] 53 4 REWTAAFIO I PEA B B o R IRIFAS R 1) A
B BORBEAT 20 M7 6

1) REYIRI B
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2.4.5 RETHEEER

i R GUE FRUOR SOMLI (75 8, P SR A I R A vp R S SEI P AN F P
AT, DB AR s — AR R FRRBRER A 5 YU AL BRI R AT 5 o — A2 HTTP
W54, FH T 2240 1000zt AR A BRI A S 11403 AU I 1) o A IEL R 0 00 000 6 A2 1 T
JERAEE I 2-13 s

Input solar observing parameters: observing spectral line, observing area and

the information about the observer, etc

L

According to the observing parameters, control the Ha Telescope to point to

the observing area, put the tracker into real time tracking mode

L

Configure the optical imaging system: focus, adjust the band of the optical

filter, control the high voltage reverse on the KD*P

J L

Monochrome Full-Disk solar image capturing, processing and preview

L

The solar flare abstraction from real-time solar image

L

Display observed and processed image together

J L

Generate FITS file, generate JPGE file, image compression and saving

K 2-13 SIPRS HAFThRETREREE
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Control of CCD Exposue [

time
é Selection of Flare Images : Real-time Image
é : Acquisitoion

Pre-processing of Flare : Real-time Image
Images Selected : Pre-processing

R Sy

1
Features Extraction i Real-time Flare
1

Extraction

Classifier Design i:f‘> Results Classification

Flare Eruption?

Results Statistical

analysis

L

B 2-14 KPFEMBRBERAIER AT Re E

H2E SENK

1. EZXRRKLEWZIMWH. http://sun. bao. ac. cn/smct/r142. html, 2001.

2. ZMIEAKPHEZESE. http://sun. bao. ac. cn/smct/smetl. html, 2001.

3. {aFEKEHCEE [DB/OL]. http://baike. baidu. com/view/721249. htm, 2007.
4. MocE. KPS M. Jent: B McE,  2000.
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10.

1.

12.

gk o, SCHEFRSE. 20 IE K B g B R R B R GE R vt L.
JCEEHAR BET)), 1995:141-145.

The MegaPlus Model 4.2i Camera User’ s Manual [M]. RedLake MASD
Incorporation, 2001.

The Oculus—F/64 Frame Grabber User’ s Manual [M].Coreco
Incorporation, 1994.

Ififg %k % [DB/OL].

http://www. itisedu. com/phrase/200603101726185. html. xR}k EL
BARMRSABR 2w, 2007.

BRI R, THIFE CCD AT FHIR A 2U R GEAE e I 2% 23 # 3 OK S i L DN v £ 2
M. P EREREZRRCA IR, 2004

Hanaoka, Noguchi, Sakurai, Ichimoto. High—-Speed H. Camera and the
Real-Time Image Processing System for Solar Observations [J].
Innovative Telescope and Instrumentation for Solar Astraphysics,
Proceeding of SPIE Vol. 4853 (2003).

Unified Modeling Language: Superstructure [DB/OL].

http://heim. ifi.uio. no/ trygver/2003/umlStatic/Static—17-05. pdf,
Object Management Group, Jul 2005.

Rhapsody in C++ Tutorial [DB/OL].

http://www. cs. missouri. edu/ skubic/RTEC/tutorialcpp. pdf, I-Logix
Inc. Jul 2000.
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F3E SIPRSEZGHIBEHZITEELM

b TR I A AT R GAE TR P AR . PCT RN B T 5
S 133MB, S BRI IR 868 R 50% ~60% . 1] Imperx 1M48-LMCN CCD #H
P B iod Ay 481 ps, FEWTEIME /N 1000 X 1000 X 2Byte, RIS AL K
96MB/s, W] W PCI & IFABe AN LB AL A, TOVECRIEZ AR AR (¥ 5L
Paa e BN AL i 3 CPU.

TG IR L, AR R I NE R R e S S R BT R AR, RN A M R
VAL e el Z AT UL RC . FRATTI% 4% DALSA Coreco A H ) X64-CL Dual %Y
i BURAZEMGR A A s 0T s iy S 2k, JRAT IR P b5 e Bdfs e %2 ) 533MB/ s
() PCI-X &k THEHLERAAT PCI-X BEMmtERETH Fbl. AZH e N4
SIPRS RS HJHARIERL S PERE ST
3.1 RGwHEHE

N T AR R G A IR TARR, A RS R R i = i, DUER A
R MBS R R G AT ST 0 Tl BR SRR k= B
Ao BE, K BH B B R Gk £ T LAE RS o HHL ER——TYAN A1
Thunder K8WE (S2895); 4 CCD #HALi%+¥ I Imperx IM48-LMCN CCD; &K
#ER1EPE T DALSA Coreco AT ff) X64-CL Dual HYwnii AU EIGRE R, [H
I 56 B[R] AP B G FE T GPS BalbLided T b RHSE [ K42 I vh Lo 1) PO941GPS
SE N EALFMIHL: GPS #RINCR ] T ORI A A PCI-1753 96/192 £ 4
& 1/0 o BN RGEMEE5H EnE 3-1 fios:
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GPS R HlR

1

GPS & I E 7 el Imperx-1M48-LMCN-CCD
PCI-1753 ¥(7 1/0 & X64-CL Dual
IR EER R

1

TYAN Thunder K8WE (S2895) T ik

WD N 4 A B LN 7

|

7

Bl 3-1 SIPRS RZAEMAER

3.2 TEshRANMLIER L

TYAN 7] ff] Thunder K8WE (S2895) feWs L #EPiil Socket 940" A%
Opteron™"AbFEHG . 7FACHAS AL Vil T PUAH I i, I o s f
TR 1) T 2 LS e A BB (RAIE h Kb B B PR A A T RS 1) REVE S R
FEPIAN AL BG4 R (1) 55 TA BB AT )\ KR N AFARY,  SCRpT REG/ECC Bk 1 A A7 o

S2895 i FH [)#& nForce 4 Professional XA 4, 5 nVIDIA — 5 #i8 %
OBV, SRR B O EEY . o —5i nForce Pro 2200
L3 72 nForce 4 Professional ({5 F 4% OB BT S, IX500 Frn] LAge it
T 20 4% PCI Express MUMGIEIE, 4 A0 PATA JWiE, 4 4c SATA-11 @38, Jfig
T TIEM AR, 10 A USB2. 0 4 1 LLACHUSI PCT B M 7.1 A AR 15
— i nForce Pro 2050 i 4 /& nForce 4 Pro i 2K B INIZ AR 42l g%, IR 3K
B 5 2200 AHEGIRIRE SCRE 20 4% PCI-E J@iE, T-JKM KA 4 4~ PATA J@iH, {H2
XF T SATA. USB 4% VRIS R A5 Dy B U —HEAS T S KF
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ZEP A T T S2895 AL T AR PCI Express x16 S -Fift, M &
2200 F1 2050 PIFE o EARBRAE T ik 40 4% PCI-E JBiE, /e iise4asnl L
SRR R R TAEZE PCT Express x16 [IFURS [, 80N SZEFH AN 0 (1 E1%

WR.

FE TS BR A% 1 TS 17 e 55 s/ AR o I R SR AR S I 22 T80 1Y
EH, EAETAR R — AR, FE# ERAIL S PS/2 FURS B4 Bbn g 11, i i) DY
AN USB 2. 0 5 UM T-J6 W 28432 LT 7 B 20, — A 1394 $ SeAIU ) 3 A
S N R LA R G 3-2 BTR:
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B 3-2 Thunder KSWE (S2895) f@fiHE "™

AMD 2 7] 1) Opteron Kb B & S A1 il 55 & A0 ARl i e vl () sy PE e AL B 45 o
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iR T B A HyperTransport (HT) 35K, 4534 5] 800MHz (3. 2GB/s)
(KI5 . 4 DDR40O I AFE L, EVF CPU AT SERIMAALE, Al DA Het
A A AF T AN D6 T I 50 () PO A0 P RSB, iR i 7 A 498 1 T i o e A4 21 R PR
0, N A AE TR A HUH B A DAt R IR T, 5 e B0 A7 BOH 2 198 10, 7GB/s (i
# DDR2-667 MJAAFE N)o &Mt DU B M C8E T, R ARGEMRTE CHK
R (0 46 PF R P RS AiE— D4R T

S2895 A/ FRIYE aNZE 3-1 A7
# 3-1 $2895 (B AMTER"™

Processor -Supports one or two AMD Opteron 2xx processors

‘Two onboard 4-phase VRMS

-‘Three HyperTransportTM links per CPU, support up to 6.4GB/s data
transfer rate each link

-144-bit DDR interface (128-bit data + 16 bit ECC)

-Scalable 32bit and 64bit computing

-Secure computing with Nx register support

Chipset ‘Nvidia nForce Professional 2200 (CK8-04)-connected to CPU1
‘Nvidia nForce Professional 2050# (I/0-4)-connected to CPU2
-AMD 8131 PCI-X Tunnel

‘SMsC Super /O

Integrated ATA-133 | (from nForce Professional 2200)

-‘One ATA-133 IDE Channel for up to two devices

Integrated SATAIL (from nForce Professional 2200)

Generation 1 -‘Two integrated dual port SATA II controllers
Controllers ‘Four SATA connectors support up to four drives
-3 Gb/s per direction per channel

‘NvRAID v2.0 support

-Supports RAID 0, 1, 0+1 and JBOD

Integrated Secure - Two IEEE 802.3 Nvidia MAC 1000/100/10 Ethernet (First from PRO
Network 2200, Second from PRO 2050)
Processor ‘Two Marvell Gigabit PHY
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-Supports WOL and PXE
-Supports Ethernet Jumbo Frames (9018 Bytes)
-Full Duplex Gigabit Ethernet support

‘Nvidia Firewall for secure network communications

Memory

-128-bit dual channel (interleaved) memory bus
-Total Eight DDR-1 DIMM sockets (Four per CPU)
-Supports up to 16GB Registered DDR

-Supports ECC with CHIPKil technology

-Supports DDR400, DDR333, or DDR266

Expansion Slots

‘Two x16 PCI Express full speed expansion slots
- Slot 1 PCI-E x16 from nForce PRO 2200

- Slot 3 PCI-E x16 from nForce PRO 2050

-‘Two independent 64-bit PCI-X buses

- Slot 4 and slot 5 support PCI-X 100MHz max
- Slot 6 supports PCI-X 133MHz max

‘One 32-bit 33Mhz PCI v2.3 (Slot 2)

-Total of six usable slots

Integrated I/O -One floppy connector
-One serial port connector and one 3-pin custom serial header
-Eight USB 2.0 EHCI ports (four rear connectors & four pin headers)
-PS/2 mouse and keyboard connectors
‘Two FireWire (IEEE 1394a) ports (one rear connector and one internal pin
header)
System -Total six 4-pin fan headers with PWM and tachometer monitoring
Management -Watchdog Timer support
-‘Temperature, voltage and fan monitoring
Integrated FireWire | -TI TSB43AB22A IEEE 1394a PCI controller
(IEEE ‘Two FireWire ports (one rear connector and one internal pin header)
1394a) Controller
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Integrated Audio

-Enhanced AC’97 2.3 compliant audio link
-Analog Devices 1981B codec
-Supports 5.1 surround sound

-CD-in/Aux-in connectors

Integrated SCSI
Controller

(Mfg. Option)

-LSI 53C1030 U320 SCSI controller
- Two U320 68-pin SCSI connectors

- Connected to PCI-X Bridge B

Form Factor

-SSI EEB v3.5 Footprint (12” x 137, 304.8x330.2mm)

-EPS 12V/SSI v3.5 Workstation (24 + 8 +6) power connectors (Split Plane
design recommended)

-Serial (one)

-Stacked PS/2 keyboard and mouse connectors

‘Two dual port USB2.0 connectors (total 4 ports)

‘Two RJ-45 LAN connectors with LEDs

-Audio Line-in, Line-out, Mic-in jacks

-One IEEE 1394a port

BIOS

-PhoenixBIOS on 8Mbit LPC Flash ROM
-ACPI 2.0

-Serial Console Redirect

-USB device boot

‘WOL and PXE support

-48-bit LBA support

S2895 W HF AN HIHEAE R S5 : Microsoft Windows 2000, Microsoft Windows

XP. Microsoft Windows Server 2003. SUSE Professional 9.x and SLES 9.

RHEL3 Update 4.

1E S2895 |- 225 P i = 451 2. 5G By g A2k 16 [ AMD Opteron200 X% &b HH 2%,
liL#s 6GB NAE (I nl P 4 16GB), 4 4> 200GB (1] SATALT fifizs, My T mitk
R ANEE . RS PR S il B s 7 Ad S PR 48 . HL x16 PCI Express 4%
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TP SRS AT S AN 1 B TR ) N IE O A, PR R P R I I A
Wie 17 VESFIOVEES WonAs, 6 RURR RN B AR i T8 AN, 7 (A
HRAEFDUI 5 AR AL BERR P FF R . PIAS T IR UK T, B ) g s v A I 3R (1K
BH VLI G I il rhoty At R A BRI S it T ) 4 1F
3.3 Imperx 1M48-LMCN-CCDE{= 4

IM48-LMCN-CCD 72 Imperx 2 w] W4k, wmitERe. BT DI T4,
Hfe L IMAR R 12 R g R iE 48FPS (S AL, SRFH KODAK (RTiE) (AT
[ f&4 CCD——KAT1020 CCD, )2 TRl EUERAENI " . & BAT W Rk
[8]:
1000X 1000 f5 %5 % @48fps, Hih;
Base Camera Link PG &4 1,
DN E IO (e
H % RS232 H E A
H21K, 32 fir, RISC AbFE 2%
JKEFIFEH binning (B 2430,
oAl gm etk FE, wud, R, KBRUMINTE], AR,
TG, P, G, Bk, B AR, BOGREG X, H P
AL

S DIREAR IR

WA E LR R

TR AT, PR AR

B 3 Iris (L) #460.

HMRESH L 3-2 fiR:
% 32 1M48-LMON-CCD MBS HiE™

Parameter Value

Active Image Pixels 1000 (H) x 1000 (V), Mono or Color
Active Image Area 8.90 x 8.20 mm (0.350 "x 0.320")

Pixel size 7.4um

Video Output Digital, 8/ 10/ 12 b it, one or two out puts
Camera Interface Base Camera Link
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Data Clock 40.000 MHz

Resolution 1000 x 1000 pixels max

Frame Rate 48fps (dual)/301ps (single), up to 140 fps w/AOI
Shutter Speed 1/ 50000 sec to 1/ 30 sec

Long Integration 1/30 sec to 10 sec

Gamma Correction G=1.0,G=0.45,User defined LUT

Black Level Offset 256 levels/oufput

Video Gain 0-36 dB, 1024 steps/ output

External Trigger Asynchronous

Hardware Trigger External, level sensitive, 3.3V - 5.QV, 10 mA.,
Software Trigger optically isolated, programmable exposure
SIN Ratio Frame-grabber, CCI ,programmable exposure
Min. Illumination 60 dB

Lens Mount C mount, 2/3" format

Strobe Output Active HIGH, for external light source
Environmental Operating : -5 to 50 °C, Storage: -10 to 65°C
Mechanical (67 x 67 x41) mm: 10 0z (280 g)

IM48-LMCN-CCD X FH i) KAT1020 CCD HAF 100% HHLFIEH A XK, REE T
WF, HaE R ihdean&l 3-3 fios:

0.50
0.45 1
0.40
0.35

0.30 +— !
0.25 —fi :
0.20 4

0.15 :
0.10 +iH

\a g
7

Quantum Efficiency

0.05 ' P : i

'DDU i [ | H

300 400 500 600 700 800 Q00 1000
Wavelength (nm)

& 3-3 1M48-LMCN-CCD Jitem v & ™
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X BRI 37 SR 320 45 TR WL 3% 2 6 e Bk (A =53244) Fi sk (A =48614) I, W4k
EATHAE KAT1020 CCD &R IE(E AT, 71 35% LA L, PRI HAT AT iidg 3%
2.

IM48-LMCN-CCD i@ o 7534 (] Base Camera Link 5 X64-CL Dual {5 R+
ZiEpE
3.4 X64-CL DualBl{&FE&E+

X64-CL Dual MG RAERIEIMNEEK DALSA Coreco % ] fF il ¥ s itk A\ 2 &
BRAER, A AR REE S Base Biz1) camera Link {5 %5, 528MB/s, 85MHz
KM HA W FREE

1) ARAEA R A ¥ 70 2 ) SE b

W RGO AR A S BRI 46 R A 21 45 RS i R b AT D e

2l

W SRR bR, SR RASORS R

B SURRGRR.

2) EBRAER RIEE:

B PCRAE R RER ARG, WaRE RO KA,

W SRR T Camera Link 422 (1 T BRI RS FIAT R HEIAE AL

o AESIARA L DR

3) At B AL

W G R R T IA 528MB/s;

B ERMGESCRAEN R, ATl On—the—fly CR—FE) PG Uik

ARG, SR PAR oA R R s e Ak

X64-CL Dual G R R4 T DALSA Coreco 2 JG#E) ACU-Plus (R4
PRI M8, B LBl 2 . meORARE R . FEZ SN AL BN
e RIMARY I O TRE, JEESCIET CPU M1, RInDEE R AR G #% L2
KR LA fgas, ol Hs DR TR B pnAEd, SR IER T TAEL 10
H, w7 HE A,

X64-CL Dual EMGRAE AW [A) o PN BRSZ W ARN LA TR B, B ta FR
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FHL AR A ] SRARIREAT RIG R B GRIR E Be. SRR I AR BRI BT H
ek R o A D AN el A R R e it TP RS e
HRERFAE; SEOEPTER AR NS T B BCR AR AN A [R5 s SR
MK RS=-232C A3 L, W] XS AIMLIK RGN E,  Joi AR S I aAH ) &
Ho

X64-CL Dual FGRAE R RGHEEI QI 3-4 Pror:

ACU-Plus

R TTT PR

Aux. Slot

X64-CL Dual 50Bit @ G673 Nz

Simplified Block Diagram

( Host PCI 5V/3.3V Slot )

& 3-4 X64-CL Dual EZREFRRFEER""

X64-CL Dual Fik& a2 3-3 fon:
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# 3-3 X64-CL DUAL ¥kgE"™

Board

Half length PCI 2.1 64-bit 66MHz compliant

5V and 3.3V slot compatible

Acquisition

Single slot solutions support acquisiton rates up to 528MB/s2
Horizontal Size (min/max): 8 byte/256KB

Vertical Size (min/max):

Linescan cameras: 1 line to infinity

Area scan cameras: 1 line to 16 million/frame

variable length frames

Onboard frame buffer memory up to 256MB (32MB standard)

One 1024 x 1024 or 1024 x 256 input lookup table3

Concurrent image acquisiton from two independent Base Camera Link cameras
Interfaces to digital area scan or linescan color or monochrome cameras
Can combine any of the following camera formats:

3 x 8-bit, 2 x 10-bit, 2 x 12-bit, 1 x 14-bit, 1 x 16-bit, and 1 x 24-bit/RGB

Pixel

Formats

Monochrome 8, 10, 12, 14, 16, or 24-bit/RGB

Transfers

Real-time transfers to system memory:
PCI-32 bus: 32 bits @ 33MHz

PCI-64 bus: 64 bits @ 66MHz

PCI-X bus: 64 bits (@ 66MHz

Robust error tracking, reporting and recovery

On-the-fly tap adjustments for multiple tap, area scan and linescan cameras

Controls

Comprehensive event notification includes start/end-of-field, sequence or N-line
events

Independant timing control logic for up to two Camera Link cameras

Two independent TTL/LVDS trigger inputs programmable as active high or low
(edge or level trigger)

Two strobes TTL outputs

Two PC independent RS-232 COM ports provide seamless interface to MS
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Windows applications
Quadrature (AB) shaft-encoder inputs for external web synchronization

Up to 12 interrupt driven I/Os4 permit external event synchronization

Power Power-on-reset fused +12V/+5V DC output at 1.5A
Output
Software Microsoft Windows NT 4.0, Windows 2000, and Windows XP compliant

Full support of the Sapera programming package
Application development using C/C++ DLLs and ActiveX controls with
Microsoft Visual Studio or Visual Basic

version 6.0 or higher

System PCI-32 or PCI-64 compliant system and 64MB system memory

Requirements

Dimensions 6.6” (16.8cm) Length x 4.20” (10.7cm) Height

Temperature | 0° C (32° F) to 55° C (131° F)

Relative Humidity: up to 95% (non-condensing)

Markings FCC Class B - approved

CE Class B - approved

X64-CL Dual G RAERIHLE S2895 WML 64Bit PCI-X Jh £k Bk ¥
AN AR AR R
3.5 GPS#EUHL

H T B AT RS A B 7o A U PO B R A B i, RN
FCJR BRI B R 2R, DRI FH A () 100 B 2 B A 3 R R ) L T T B
HREUL I gE B ERT R ST 55 041, 60T A BH R BEATL il (17T 5 R0 K B 3% 2 Tt 2
AR B

AT AT SRR A I RE IR D' 27 UG B R RE s 15 6 Fe kL LA H A [ 4
SR R ST & R G BHE A J7 R R0 BEAM AT, 27 s B 2R 478 e 2 HL AR ff
I DBE . Fh T P A S BH ST R B I8 B U 2R 56 [ B TR RS i P — M 2 R0 4, A
' o7 B 5 EIGCR A R G (RO 1 5t B AZ AR T =
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GPS 43Ik &7 2245 (Global Position System) , J2& FH A tH bk 8 d5t i (42
BRVESML. AR R AN T e AL REK UL, GPS RIRG A4 IR [F) 25
ThBEAE AU o 45 0 R G v 1) I B N T R . O TR GPS REAf
(P Difie, 15 50 W ZI A5 0 1R I A KR I ]

SIPRS RG] GPS g I i A e La%e FH 1) 7 el b A 1R 5K 452 1) e ot o]
(1) PO941GPS & I 52 A7 L. JL GPS & I FR 8 ik H 55 8 Lk 23 W] il 1) OEM
PRy DAAE S HMGE, W RIS W \UB GPS LIS, — B4

aEAEsE R, BIMEEE — LA, M n] SR I ThRE .

R R Sa sy

HLALER, ¢ UTC I E) {5 B ey s AL 5t g 1) (et B i) A2 73 H 4. PO941GPS
PERESHER N 3-4 P

# 3-4 GPS MEResHR™

Boix 1575MHz

RES R BUE ~166dbw

A 3R I ] 20 fp———- 2 435 (Fhits))

LPPS #ith SERTUHERGEE: 0.4n sy fK%E: 100ms. HL°F: TTL HF BHFL: 50Q . B
P IERkh BRE — K

1PPM % th SENHERIE: 1us JK9E: 100ms. HF: TTL HAP BHBT: 50 Q. BRE:
BNk B8

IR T LCD, BRI TRME B COE (DUAL) H I3RS, Ak edb sty
SIS, FBCREAE L RE . ZhRE . mifE. AT ZE . AR
FLRZE S RS I LR 8 A A Ak

o R i A HI 2 BPER AT ASCIT #5 (RS232 ARifE) o W] e Ik 5t Ny 7 T L,
EAHAT 5 1PPS FVE K 25 /N T 0. 2ms

GPS 15 Sl 4 RS232 H, W45 PCHUENL, W R(rE. ML, W, TAURA. JLAT
BRI 7- AL B A TR 2

5T R 15 2K (47 SA I 100 k)

YA AU 220V E10% TW

HMERGE 440mm (%5) X 110mm (%) X 390mm (35)

PO941GPS 5E I 3 A7 M Lo 11 22 Ffr (55 o HE B2 2 1) GPS I [ -
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—/MEPRK I FI—A~ 10KHz [ 538, 8 e LR 2 1 3R 43 R A Q9
EGHL T

gD R DA “E—-H—H i gy B

—EIF DA AR S e e B HER. =R 2=, R DB-37

i o HE T E Lk 3-5 o
# 3-5 GPS SEI A HEMHL DB3T B HIE

iR | 2 3 4 5 6 7 8 9 10
EX | Al C1 A2 C2 A3 C3 Ad C4 A5 C5
MBS |1 12 13 14 15 16 17 18 19 20

EX | A6 Cé6 A7 Cc7 A8 C8 A9 NC NC B1

s |21 22 23 24 25 26 27 28 29 30

EX | D1 B2 D2 B3 D3 B4 D4 B5 NC B6

s |31 32 33 34 35 36 37

EX | D6 B7 NC B8 D8 B9 GND

#3-5t: Al. Bl. Cl. D1 4»%I% Ims £7 BCD A 1. 2. 4. 8; A2. B2,
C2+ D2 43524 10ms A7 BCD 54 1. 2. 4. 8; A3. B3. C3. D3 4%l4 100ms A
BCD A 14 2. 4. 8; AKVRZHE AS. B8, C8. D8 233l Ay /NN BCD 5ty 1+
2+ 4. 8; A9B9 ZHIA/NIHALI 1. 2. GPS WAl BB S 5 S ah A fEa%
A PCI-1753.

3.6 PCI-1753 #=1/0F

PCI-1753 JERFAERHG 20w HEH ¥ 96/192 f7 7/ 1/0 K, &3 PCL &
2511 96 HACT R 1/0 R, BRI LA H PCI-1753E 424 192 B I # 5 1/0
. PCI-1753 {/j E 8255PPT £ 0, (HIZ L2 A7 Bk $2 it T Lk 8255 11 5 (1K) IR B fie
1o 96 % 1/0 2643 T 12 4> 8 47 1/0 ¥ A0, BO, CO, Al, Bl, Cl, A2,
B2, C2, A3, B3 MIC3. HIJ™wy LA B G & Ak 14 A i\ sl e o 1

o BN

B 96/192 B TTL ¥7H& 1/0;

1731 8255 PPI, #x 0;

PeALLL 8265 T = (MUK B g ) S 1 HL I
T A R

HH WA 5 | AR o T A ] I A A S B
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WA SCST 100 51
B G HPRAS Al
B RIULES” A ORASEAR” thliThRg, AR T EZER /0 s
B REHJE)E, REF /0 N E M= T
B R R
# 3-6 PCI-1753 #kFE"™
1/0 iliE 96 HH TR 1/0 (T PCI-1753), 192 M7 1/0 Gl
PCI-1753 3 Ji#)
T S 8255 PPI #3l 0
LGS LN
A 0 070. 8V
pez IR 2.075. 25V
G Lk
BT 0 0. 44V fz ke 24mA (10)
WA 1 3.76V I/h@ 24mA ()
HH KT PC00, PCO4, PCl4, SEMF#E 1 FITHE#s 2
ek % GXAME | 1. 6MB/F) (7E dos, K6300MHZ CPU T i)

SR AEFN CPU 33
A5

— Rk

ke AR+5V @ 400 mA (ML) 45V @ 2.7 A(BRK)
TARRE 0° “60° (32° “140° F)

it A -20° 770°  (-4° "158° F)

TAR 5% 95% RH, Jokt4h (Z L IEC 68-2-3)

0 —AN 100 FIJH SCSI-TT L%

G 175mm (L) * 100 mm(H)
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)
L

Address Bus Address

—l/ Decoder
~ =

8255 Mode 0
Port A0 QEW'\
Port BEO FBOT . PRO0
Data Bus %
Port CO ém\
V]
8255 Mode 0
-IF'.II’.I]EI— r.
. Port A1 ¢A1? : PATO
: |i
-u -lF'.I;.I:IT— I'-. SCSI
O PLX Port B1 @mv “PEIE .
w PCI 9050 M [ V] Joopin
E Port C1 QEWN Connector
L PEOT

L P00 8255 Mode 0

L]

Interrupt peot

e— contrad [*7<"] Port A2 éﬂr PR
logic I
::::: Port B2 @m’“‘
*h'i

— Port C2 écz? PLan

| P24
8255 Mode 0

] Port A3 ¢ﬁ'\
Port B3 éaa? [EE
V]
Port C3 ¢c37 Pcan |
V]

~_

B 3-5 PCI-1753 1P &8 Bk AHE R

3.7 XML
3.7.1 PO941GPS5PCI-1753 Z [B) R 4%

MR B8 — BN RGEM D AN ZERE (04T, 42K BH MR AL 38R GPS. IV [] £
i, AT REARE A —ANE MR (R o

PO941GPS J& I @ A LR s W1 aa A 56 B J5 .  FE R IR 5 LK UTC B )
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15 R4 A BR e b S I TR (Bt S i) A0 28 7 H T B & s X F S fs 5 L
DB37 LAk, IR R R O T ANTE I A5 SR b o s K AE iR
S LG G BT T Rl 97 S D I S () 26, ARp A T — BRI (RIS S Bl AR, ks
DB37 3X A I ()45 AL 1OKHz [ J7 A7 5 Al [m) 20 42 1 Bl A B A7 AR A IR B A7
fepy, JEa B &N PCI-1753, PCI-1753 75 1 2280 A IS )38, X AEAT{R
U TS TR0 S 17 A PHOUE I e BRI A

PO941GPS & I 5 A7 S HL I 1 H (1 I 18145 5 2w b 24 BCD A4, AN A] -+
BEIOL 4 DA —RE WAL B oh . BB & RN, SESAS TR,
R, R, ZRIAS, UM AR 04 1 A1 2, R
AR, AL B B 6, PRI =AY, d i S 32 AN I .
PRI M PCI-1753 1) 96 B A/ th ik 32 #%, JFucE A, HT&E
BERTIRIY 32 IS5

PCI-1753 BLFUILS v 8255 A 0 AUHF:

B A8 M T/0 s EmH APA) . B B (PBD;

B i C O AR YA A s DU A

W RN R RLCE O N B i

B RS AT R

WEFEN A0 B 32 A7 IN [a)4F - AIK 16 A7 AR 1Y, 3 H BO 52X 32 A7
455 S 16 AL 77, AL S2H 32 AL RIS S0 16 AL 77y, i
BI BEUR 32 AL A5 5 ¥y 16 ALIK &4y, SXFEREAT DU ERAE, i nr 453 —
ANSERELR) GPS B R) o DA A B TR 5 A ANBIAAAR ISR I, 1 ) el R v B A 8 11 T
WOSEAEAE IR, ER AL O R R . 4 T fwifednfs, R PCI-1753 )
£ B 17 AN B Gig I A0/AL, BO/BL) WEENHAN, TR AR
—HWE,

PCI-1753 HAT AR SR b ab BEAE 7, DA C o1 & B IPRAN 5 B CCo F1
C4). fn kw1 A0 Fhui 1 BO 4 EIh Wik . PCI-1753 (1) rp Wi4as i) 2 A7 #5455
A X L el P AR v T o AN R SR RT AT IN R AR . AR 4% IR R R 4
R (ISR), AbBEAASTPTigRK . ZSAS P Irs g in 7 P A8 AR i R
b T FRAFIRT BEUER (I 1], K5 PO941GPS ) 10KHz Ff15 I S 7EAUAEMR_E3EAT
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o0, W SRAR AL T BT CO R CO BIATE, TP, MRS
o SN ARSI, AT REAZZE AP T, SR 70X L 1) o BT 25 12 e b SR A HE A 1)
GPS ISf[|], P AI 4 R .

H1-J- PO941GPS 5E I & A7 WO LI I it O DB37, PCI-1753 (% A/ Hin i
Peas R R 100 B SCST #2170, DA Ar AR [ BR PO941GPS HHIE ¥4 4%
#e & DB37, PR PCI-1753 AHIEMIERAS /L 100 51 SCST, My 3 el Bl A7 A5t
Wk Tk

PCI-1753 $%% 075VDC Py s N2 i N o BliAEARm) PCI-1753
RAEMES BRAREIEE D), J8 T HRE s Wi, iR (B
RSN WHFLKT 1.5KQ I, &G Aztbs, Bl T —4 1L.5KQ )
HLRHL 5 P Y IR IEE 3l G Hht s V5t P 3 P e s 1 4 A B A AR
3.7.2 PCI-1753 552895 |8 B+

PCI-1753 i T PCI #&iilgskochi ks PCT B4k . xfililds 4
54 PCT A% Rev2. 1 i P 5 S ZAH QIR E, Ll an St R vp W 25 i
AR A A B .

S2895 [ Slot2 (Jfif# 2) J& 32-bit 33Mhz PCT s v2.3 krufk, wl[f] 3k
7% PCT #UKS Rev2. 1 brifk, DABt¥s PCI-1753 SN/ HtiAladi{r S2895 (4t 2
BEAT PCI-1753 B [1) GPS I TR {E@ ik S2895 [FI4difl 2 44 i 2 A BRI AL 7,
T RGN R bR iz LA X64-CL Dual EMERAE R ArE, XFE X64-CL
Dual BEIGRAE RAEAT T FEBRARAER ], H 45 R A i) K FH B AR TR bR s, i
T I PG [ B L2 R SRR L o T V1 SR LT (10 SE IR s AN 2 =l R 1
PRI 73 2222 55 GPS ArfERS RIEEA T XS I, (58 T-30K 26 45 1) [l B L2 A 0T Bl
3.7.3 1M48-LMCN5X64-CL Dual Z |8 B

FESEAT R BFOULIN N, K IMAB-LMCN Fr)BE kI, 80 0 A BH 225 5 v f v
A CCD Ab T RBMGPIH b, AR AT BT I ER . IMA8-LMCN 5415
AR, Wil 3-6 fs:
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) ®

= |l
® 2@@

& 3-6 1M4S-LMCN &L E™

% 3-7  1M48-LMCN 2 [ & #ER "

1 HHH LS

2 L e dr—— PRI AR 1/0 300

3 TR ——F5m AL TR .

4 Fea G ——hRc AR U R R 41 5

IM48-LMCN % HH LA (1 -+ 12VDC@L. 5A [f B i fa Tk iE fe 2e Bl aT .

PrUfE[N Base Camera Link $211, $4tids. [F20. #SHIFIEEATE O,

AL B B L Base Camera Link #p#E, 8 24 MG S 3 N
oA 55 (LVAL, FVAL F1DVAL), 1 /NZEEEMML, 1 AN A RS 5 f—

AR T, Hfn B s il 3-7 s
13 1
26 K

B 3-7 1M48-LMCN AHHLE H g™

# 3-8 IM48-LMCN AHFLIEZEBE S YR

Cable Name Pin CL Signal | Type Description

Inner Shield 1 Inner Ground Cable Shield
Shield

Inner Shield 14 Inner Ground Cable Shield
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Shield
-PAIR 1 2 -X0 LVDS - Out Camera Link Channel Tx
+ PAIR 1 15 +X0 LVDS - Out Camera Link Channel Tx
- PAIR 2 3 -X1 LVDS - Out Camera Link Channel Tx
+ PAIR 2 16 +X1 LVDS - Out Camera Link Channel Tx
- PAIR 3 4 -X2 LVDS - Out Camera Link Channel Tx
+ PAIR 3 17 +X2 LVDS - Out Camera Link Channel Tx
- PAIR 4 5 - X CLK LVDS - Out Camera Link Clock Tx
+ PAIR 4 18 + X CLK | LVDS - Out Camera Link Clock Tx
-PAIR 5 6 -X3 LVDS - Out Camera Link Channel Tx
+ PAIR 5 19 +X3 LVDS - Out Camera Link Channel Tx
-PAIR 6 7 + SerTC LVDS - In Serial Data Receiver
+ PAIR 6 20 - SerTC LVDS - In Serial Data Receiver
-PAIR 7 8 - SerTFG | LVDS - Out Serial Data Transmitter
+ PAIR 7 21 + SerTFG | LVDS - Out Serial Data Transmitter
- PAIR 8 9 -CC1 LVDS - In Software External Trigger
+ PAIR 8 22 +CC1 LVDS - In Software External Trigger
- PAIR 9 10 N/C N/C N/C
+PAIR 9 23 N/C N/C N/C
- PAIR 10 11 N/C N/C N/C
+ PAIR 10 24 N/C N/C N/C
- PAIR 11 12 N/C N/C N/C
+ PAIR 11 25 N/C N/C N/C
Inner Shield 13 Inner Ground Cable Shield

Shield
Inner Shield 26 Inner Ground Cable Shield

Shield

ERPRE SO AR R, #EEN S,
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BIGREHE . R E 5% 2N I R K 3-9 frs:
# 3-9  IM48-LMCN #E#ER 5LFHMESZ AN MKRLREE"

Port Port/bit 12-bits Tap 1, 2
DATAO PORT A0 A0
DATAL1 PORT A1l Al
DATA2 PORT A2 A2
DATA3 PORT A3 A3
DATA4 PORT A4 A4
DATAS PORT A5 A5
DATA6 PORT A6 A6
DATA7 PORT A7 A7
DATAS PORT B0 A8
DATA9 PORT Bl A9
DATA10 PORT B2 Al0
DATAI11 PORT B3 All
DATAI12 PORT B4 B8
DATA13 PORT B5 B9
DATA14 PORT B6 B10
DATA15 PORT B7 B11
DATA16 PORT CO BO
DATA17 PORT C1 B1
DATA18 PORT C2 B2
DATA19 PORT C3 B3
DATA20 PORT C4 B4
DATA21 PORT C5 B5
DATA22 PORT C6 B6
DATA23 PORT C7 B7
ENABLEO LVAL LVAL
ENABLE1 FVAL FVAL
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ENABLE2 DVAL DVAL
ENABLE3 N/C N/C
CONTROLO CC1 CC1
CONTROLI1 N/C N/C
CONTROL2 N/C N/C
CONTROLS3 N/C N/C

IM48-LMCN-CCD i i /513 ] Base Camera Link 1 X64-CL Dual K5 REEF
FHI%E . X64-CL Dual EIGRAE-REI AT A3 LA S 1M48-LMCN-CCD, i idh 4 &
PRSP RIAALE AT A A o

FEIEF AR, IM48-LMCN-CCD AHALZ H HHIsAT I, BRI TFAARFE I ZIA LT
52 o A AN AR, AL AN Bk o )20 AL SR, 0 GPS ) 10KHz
JI S ARG ) 10Hz 1R 73 AT RIVASEAN [R) b 5 (18 K BH S0 455 A (¥) CCD AHAILER v
PRKs AR R A AR . A il A B XA 5 P A A A R A R B A fh
KA. IMA8-LMCN-CCD AHALAIRE AT fik A iy N e e be 29, HATIR s b1
Yok, @it H “+TRIGGER IN” Al “~TRIGGER IN” #iN, I HE SR A& hkoh %
D 100 =8P, UK AHHUMOE R R] T 10FPS. i R Al A i, 1X
ANl A5 538 1 IMA8-LMCN-CCD AHALI) CCL AHMLEE I S, XA ol I
I WIOH R] 5 48FPS . X64-CL Dual EGCRER R4 CC1 2 CC4 YA HI(E
5, BEATR CCL XM FERE R (DA% Base Camera Link B Binf
SEHL IM48-LMCN-CCD AHALIYER AT RSN fid A, H T~ SEBRARALIR 2

1M48-LMCN-CCD AHAL A H I 5~ AMEAT {1 L5 |0, 386025 B A AR Lan A AT
Bt o ik 3-8 fon:

&l 3-8 1M48-LMCN-CCD AHALII H1 i 7"
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% 3-10 1M48-LMCN-CCD HIHL% 3| iR &

Pin Signal Type Description

1 Trigger In - TTL - Inpu External Trigger Input
2 Trigger In + TTL - Input External Trigger Input

3 GND Power - Input Power Ground Return

4 GND Power - Input Power Ground Return

5 +12V Power - Input + 12 V Power Supply

6 +12V Power - Input + 12 V Power Supply

7 Strobe Out - TTL - Output Strobe Light Sync Pulse
8 Strobe Out + TTL - Output Strobe Light Sync Pulse
9 Reserve - Do not use

10 Reserve - Do not use

Horp AN oA S N T - FARALIEZE,  Bkehdan o8 FH T8l A6, BROKEH
RTINS G YR SR A s R RH BEAG, DRk koo e v R A i
X64-CL Dual ff] Base Camera Link &80 AWK 3-9 fron:

5 |
A,

; cﬁﬁoﬁ o [am—y] O

J1 LED ° LED

3M MDR 26 pin
female connector

B 3-9 X64-CL Dual [f] Base Camera Link Z8:28445 & "

J2

AW MDR 26 pin
female connector

Forpr J1 A0 J2 4300 ] DAL H3E $E S RF Base Camera Link IAHBL, PR
IM48-LMCN-CCD AHAL AR — &R 1, SEbriz i 5 1 AHIE
3. 7.4 X64-CL Dual’5S2895 Z [B] K&

X64-CL Dual fZilH]f) PCT At =, 345 64 £7 PCT 2. 2 JRBVE, WI4HAE 64
£7-66/33MHz ) PCT At rh ol 32 f7 —33MHz [£) PCT R vh &R nl TAE. Fl a1
FABL, FEECHE AL T ik 528MByte/s (64 {7 —66MHz ] PCT A). S2895 1]

FPUAFIE AR S 5 PCI-X 100MHz , 255 M7 EE PCI-X 133MHz
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It X64-CL Dual 47X =Ml rh AE— A28 a KAse 20 s AR, 1y HadA 3]

E3E SEH

L.

10.

11.

12.

13.

14.

15.

AMD NPT Family OFh Processor Electrical Data Sheet [M]. AMD
Corporation, 15 Aug 2006.

AMD Functional Data Sheet, 940 Pin Package [M]. AMD Corporation, 24
Jun 2007.

AMD Opteron Processor Product Data Sheet [M]. AMD Corporation, 8 Aug
2006.

AMD Opteron Processor Power and Thermal Data Sheet [M]. AMD
Corporation, 30 May 2006.

Thunder K8WE (S2895) datasheet [M]. TYAN Corporation, 24 Feb 2005.
Thunder K8WE (S2895) user’ s manual [M]. TYAN Corporation, 22 Feb
2005.

Specifications for IPX-1M48-L [M]. Imperx Corporation, 11 Aug 2004.
IPX CAMERA SERIES HIGH-RESOLUTION, PROGRAMMABLE 8/10/12 BIT, CAMERA
LINK DIGITAL CAMERAS User’ s Manual [M]. Imperx Corporation, 5 Jun
2005.

X64-CL Dual datasheet [M]. Coreco imaging Corporation, 1 Feb 2003.
X64-CL Series User’ s Manual [M]. Dalsa Coreco Corporation, 17 Oct
2005.

PRI GPS J B KM IM]. dbnt:BEE HRRAL, 2003

PO941GPS Kefii T IM]. v B o g B XA oy, 2003,
PCI-1753/1753E PRI AT T M), WHERERMAIRA R, 3 Jun
2003.

PCI-1753/PCI-1753E %4l Tt [MI. WHERFE AR AR, 13 Jun
2003.

/N s, NTPAEHL ) B & I e R0t N 2R [T]. RS A S
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th, 2005, 29 (15) :93-95.
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F4E SIPRSEGRIREKIT 5L

SIPRS RZHA e T AR, EFFELA R AT 1R DL 7S 4 RAF I
JEREAFIVERE, AE A RGAL T S M BB ATIRAS, 70 40 & b 1 Ak 2 %
JEAI K . STPRS TAEuhizAT HAT RYERE LML) Windows XP pro SP2,
vl I SRR BB AE IR A (1A E R S8 A SR s R R, )T 3R 5)
FH L REAE o

Windows RN ES LRI RIE. H M. Wtk SR
Py R HI PSS A0 23 FabR (R DA REFIAT 8IS RSO P IRAT 1 1T B35 A2 4
— ARG AR SRR G T o S W R

D EM R e S B R P SHE L 5% 5 s

2) P FHge— KUf M

3) & BTG R I B TR A

4) ZAT55

5) FH 1 Windows SAFFF R T H

6) T [ % G AR P v S AR

QICE:SESFY R

8) th 5 11 2 AR D) e

9) B SCHE R AT

10) AR 2 BN R o

XL Ty fie 5 28 0] LASS RSO A« R SC MG AL BRI RN T 94 2% 14 R 40
RICEEFNARAR S R, BRARTF R A

STPRS HRHE AR KPS G AR B L K BRI [ 548 BRI =, K
BH UL PG A i 1) 5 20 2% T AR 22 B F

W ORBHMERAE . F T ORBIOWIN, SR ROE 26N 4 H i EE

W ORBIAI EHR AL B A o F T RBH R TilAb B DR BHRESE R k]
PEHL, FITS SCPFAER. JPEG SCAA e AHHe 1 47 25 s

B Windows [ IDL SERTFRFAET . ITT W] MLALAS A P S A N 7 e At
Ko, EUE T IACARER R, FH T B A P S 0 S K B A A R A B R B i
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W MySQL TV . FH-TRBHAI B L, Sail, mndiqrfig R ml i

W Apache %5 %% . 7 HITP A% 25 R FTP HiR4s-2s, F T K FHOBLI B 45 L ==,
TEFE BN 2

B Microsoft Office JMAERAT. FITORBHOULIN . A FHOULI P 5 BERT A
B SR e S BB Gt

W Photshop “FIEGAEIEA: . T RFDWIEG I ZER T, HhEdl

pasE YN ER ey P

B Microsoft Visual Studio. Windows XP NI AL, AT IR
IR DML A 1 Pl 45 A R AR AT
4.1 KXEBHERRE

STPRS Z4E - I (B B P AN GPS o e K FH PRI . Wiy 3 3k
PCI-1753 3RHX PO941GPS JE N E AL LW s S IIARUERS H], SR J5 %) Windows XP
SP2 MR G M BT E; J5 & @ik X64-CL Dual % K % £ R &
1M48—LMCN—CCD"™ Kt A L1155 14 K B AE W00 335 2 A 1y 1 1T ]
4.1.1 GPSHES

PO941GPS™ & I & A AR WHLR Bh 58 e, BT AT 0 A R ARk (0 b st )
P0941GPS 3B RL BAAEMALIL I 10KHz J7 34 PCI-1753 b= Fh i, PCI-1753 i
iz rE i PCT [ h W A SE 45 R 58, Windows XP SP2 1 HIAH I i il
SRR, P AN R W, GPS X IR AR S A PR rh s BB 1)
PRUEI ), SR RGE R T RS o TR B AE SIPRS RGP W& 4-1
JIT7R
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GPS M | PO941GPS JEsokivER A
i T — [P m— B b

U

Windows XP PCI-1753 3K z)) PCI-1753
stz (K| moF camii s/ k
AR

U

32BitDLL SIPRS &4
ActiveDAQ | i
1 ey

B 4-1 SIPRS RZH K GPS I iE] Ui &

4.1.2 KXBHERHIME

TEARIERIE SRS, RGN KB, Sl igedsfEm
WA 26 28 G 55, 7E IMA8-LMCN-CCD ZUZAHALI CCD (e T4k bpli—
KRS . MRS MRBI4 I Base Camera Link s #is b L1 45
X64-CL Dual & RS RINA G i N A7 B . ZESRIC— s 2 &4
X64-CL Dual fi R4 RAE RN PCI-X RS, Windows XP i H]
X64-CL Dual /&idt EMERAE R IVIKBN LT, BATAH IR o IR 45 A5 7, K HT DMA
iRL PCI-X 48 X64-CL Dual R EIMGCRAE R LOEAF A K FH B 5 4%1% 5] S2895
TR EMRGENAET, RGBS SRR P T B . KFHEMEAE SIPRS
RGP IR LK 4-2 Fos:
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PNUEESdh e E R
. 1M48-LMCN-C Base Camera
ARG T e T Lok

U

Windows XP X64-CL Dual X64-CL Dual
spoifezgs [ wanky coh K1 e
i 5 R ) Ak
Sapera LT H T 14

Library ::> TN HaE

K 4-2 SIPRS R4 H HIKRH R &R E

4.2 XETFRFRESNA

SIPRS TIPSR T R GE GPS W I 1 RGN K KGRI T RS, #
LARRAT AT CARBCRVE R S B S T7 I I BCE, A REREAT IE % AR,
4.2.1 GPSHEF&RES

P0941GPS I TAE 1 FHE A IO I AF 58 i, To AR 3P E . FU e A
AL BTN TR 2 A7 MR 5 2% 4 PCI-1753, PCI—-1753 AH R R I 20 S R ik % %
BN o A T AR AP I TR BRI 0 B A RO ), ANidE o R EIR (1
ZIZ N, PO941GPS 1] 10KHz J7ic4m A2 T PCI-1753 % 1 CO 1) CO 5|1,
MR WA R D RE, SR I D R ST IN 8] PR ) 25 o8 i AT v W s i
Hh TR 2 A A7 s T BEATAH Y R B

PCI-1753 f¥] IRQ & s PF A S5l 0 FE ), JFORAFAE PCT il 2 1,
Wi A2 PCT SR RIEEE I Thag, HI BT e IRQ 2, HARBCRHEA N
Wl A — A TRQ 200

PCI-1753 [ rh KT 5l 23 A7 s P2 A ity oA i AAR G . R aRFR I 1
WA ) 2 A2 S AR o BRI/ IS B AR AR . S NI, e F A
TATHS s A, eI RS A AR
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% 4-1 PCI-1753 it SR R AR R"

Base+16 PORTO

Bit# D7 D6 D5 D4 D3 D2 D1 DO DO
Abbreviation FO EO MO1 | MO0 | FO2 M2 FO1 M1
Base+17 PORT1

Bit# D7 D6 D5 D4 D3 D2 D1 DO DO
Abbreviation F1 El M1l MI10 - — - — —
Base+18 PORT2

Bit# D7 D6 D5 D4 D3 D2 D1 DO DO
Abbreviation F2 E2 M21 M20 — — — — —
Base+19 PORT3

Bit# D7 D6 D5 D4 D3 D2 D1 DO DO
Abbreviation F3 E3 M3l M30 — - — - —

R A1 REALE AE

MnO A1 Mnl: ¥mH Cn FIFAT

MI: 3 A0 FRpARE UG e iy 1 At R 475 47 5
M2: i 1 BO KPR e sty 14 g 428 147 5
En: fil A v A7
Fn: Cn (e Wiks &0z
FOL: il A0 AECVLHE Wb A7 ;
FO2: i BO RASHA T WiARES (n=073).,
BN TP s il 5N B ) A7 A A g WM S A R

4-3 FIi7R:
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MO1:M00
-1' 0 1 I
MII:MI10
—oplo o]
| PCID = : -]' 0 1 |
| PC14 75
—ol ] vee
M2l:M10
— s
[Pc10 >
’ | =CLE
| PC1: >
—br 1]
Mi3il-M30 INT 24
—oree]
PC3i0 % 0 1 I | |
ST 1]
R ar——=
Ml
T { 0 ]
Pattern match (PAD) :IJ 1 |
M2
—i ]
State chazge (FEOD) } # 1 I
B 4-3 PCI-1753 HWrosfssh™
# 4-2 PCI-1753 PR ik %
Base+16 Port 0 Base+17 Port 1
MO1 MO0 Description M1l M10 | Description
0 | Disable interrupt 0 0 | Disable interrupt
Source = PC0O0 0 1 | Source =PC10
0 | Source = PC00 1 0 | Source =PC10 and PC14
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and PC04
1 1 | Disable interrupt 1 | Disable interrupt
Base+18 Port2 | Base+19 Port 3
M21 M20 Description M31 M30 | Description
0 | Disable interrupt 0 | Disable interrupt
1 | Source =PC20 1 | Source =PC30
0 | Source = PC20 0 | Source =PC30 and PC34
and PC24
1 1 | Disable interrupt 1 | Disable interrupt

HFrIE R E BTG S b BT i, HAE TR R IR 4-3 s
F 43 PWEMRERISIERER"

En(n=0~3) Triggering edge of interrupt signal
1 Rising edge trigger
0 Falling edge trigger
T RPIRS A TR T IR ES, e s, AR IR 4-4 PR:
£ 44 EREMRER"
FO1, FO2 and Fn (n=0 ~ 3) Interrupt Status
Read 1 Interrupt exists
0 No interrupt
Write 1 Clear interrupt
0 Don’t care

PCI-1753 i AHAE A sy I (R VT HC H 1T, B i 1 FRPR S 28 o 7, PA] STPRS
A, kAR .

FRHE PCI-1753 7 SIPRS A ¥ I A& 4%, SIPRS HH T 3 11 €O ¥ CO I
THEW, K A A s R B W

B PORT1. PORT2 F1 PORT3 frJ - Wi AR, M4 Wi ibilfs 2

SCR L4

e

B U TG CO Y Co _bAuER b, ENFTE FACE 1, JERRT W M1 AN
M2 3528, 2511 0 A0 R DT AC A WA s 1 BO PR A 248 ;s MO1=0, MO0
=1, EI CO H1F CO KW, E0=1, B -yl k.
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O [y 42 1) 2 A7 4 B B R OxDA.
XPERCE LS, PCT-1753 {§ Al Wi N PO941GPS 3% K1) 10KHz J7 =2k 1)
T T
7E SIPRS TAEZ R, 5 EEXF PO941GPS Al PCI-1753 ¥4 [¥) GPS X} i & 4eidk
AT, ORI WT DLIE & AR
PO941GPS JH B 7E e Ja, W R AT ks, F A7 LCD RV a] i 2o i [R5
BCGE(UAD) A HBS AR, ARl mt i sl it S ms, W R b g s kT ik
$E), BRI S8 il TR ZE AT T R 2 WEAR A
i m) LA K E AT 2
WHERH Y PCI-1753 #4417 — RV SRS FEIY . SR 10 =77 9K Z))
PP, B E IR WNARE P AR (R UARRS), 4 J7f# PCI-1753
(1 222 R
B Advantech’s Drivers for 3rd Party Software;
Advantech’s OCX Driver;
Linux driver for Dac’ card;
32-bit DLL Drivers for PCI-1753;

|
|
|
B Universal 32-bit DLL Driver for PCI-1753;
B DOS Direct I/0 example for PCI-1753.

B2

R SRR AR A B 4-4 o
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%% PCI-1753 R SRS A2 7 FIBC B A (DevMgr), 4R 5 S<HL

J L

Xt PCT-1753 ARSI BEE, K5 P v MR A A 11, SE R4 AT A

F1 PO941GPS & I e AL UL, oA S2895, FFAL

J L

IBATHHESR UL IEC BT (DevMgr) SR ) Hp I 35 A7 s EA T I

J L

K WA IR A PCI-1753, it B N 1 (A 2 GPS

XTI R4

B 4-4 GPS W ARG LK SMATER

PCI-1753 MR FAEWFHER) Device Manager (DevMgr) H#A4rh B & Wi & 4-5 by

7N
x
—Interrupt Source Selection —
Interrupt.  OAH Base Address; ECOOH —Port0——
{" Disable
—Digital /0 Port Growp 0 —Digital FO Port Growp 1 = pcoo
. " PCD4 & PCOO
Port C 4-7 hits v Port Cd-Tbits [N  « [> Rising Edge
Port C 0-3 bits IIN -I Port CO-3bite [IN —Port1
rfi Dizable
Port B 0-7 bitz IIN "I Port B 0-7 bitz | i - PCAO
" PC14 & PC10
Port & 0-7 bits | 1N - Port & 0-7 bits | 1N - [~ Rising Edge
Port 2
% Disable
—Digital 1O Port Group 2 — Digital 140 Port Group 3 " pc20
" PC24 & PC20
Port C4-Thits [N - PotC4-Thits [N @+ ™ Rising Edge
Port CO-3bits [N - Portco-3bts [N« —Pott3
ﬁ Disable
Port B 0-7 bits | N vI PotBO-7bits [N w PC30
" PC34 & PC30
Port 40-7hits [N« Port A0-7bts [N I™ Rising Edge
(Unchecked for Falling Edge)
OK Cancel | Option... | About | Help

& 4-5 PCI-1753 #RE7E Device Manager i f{fig &
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IEHTEDLT, SRR AR R R
L PCI-1753 [R13% 1 AO/A1/BO/BL, W] 3K45 BCD & fth )b vt 1k 5T N )
4.2.2 KPABEGRREFRSA

KITEGREE T REG0 2 SIPRS RGMAZO T RGT. A R FHDU IR RFAE
%f IMA8—LMCN-CCD %7 AL X64-CL Dual wiid B4 R4 (1 TAERE R fig
ZHORATI AR, FCA R DU R R A] HEAT 1E 5 1 H RS S .

IM48-LMCN-CCD  # " FHALIEL AT ey B2 T G e AL R 1, FLA S 1t A A
SRR AL i S ] i Base Camera Link B2 R & 1838, 7 50 ASCIT
A RIS IM48 FEATIE IR, FCE AL IM48 (A e R (A7 A7k HLAT
JECK A0 EEPROMD . UART S dliilkg X0 8 Ny, 1AM ibAr, Johes A
TA2TF, BN 9600BPS. 1MA8 JE ik iZ A U FH P i AN B i A HEAT IR . R
fACACE, 1MAS IERL & T —ANEIJEH - Sl 1) IPX Configurator Bg & /1.

IM48-LMCN-CCD £ AHML N I C & N AF 7 = AN 5r: TARS A, | 748
(R P23 0] o AR 2 A AT LS B8 4T 1 9 AT iC &, AL BT 27 474
HOAL T B), A8 AT LAE ASCIT Ay 2 BEAT e URME . F T~ AR % R st ik
RAM ), DRLSEARALOG L J B A G B B s k. | &8 I BT ROM i), A
W5, AN IO E, HABS L A . i A R SR T AR R
EEPROM HI T-47fifi 1 /™ B g SCIITCEL . AHALIE BN, LR e (0 A 2% )
BT AR E A VLB AR ) b 25, HARMAT A7 # 0, sl ReE YT
PRI A A BRI E o IEFAOUN, wIRCE N T A [P DR AHBILI
B bR s WA AR EHE VORI R - B IS, 249 P B ooe AR )
NG, PIEARRN S N P 2B, X R Sl T B8 S AR B T
WX T

IM48-LMCN-CCD ¥t HHHL TAEZS AT 256 DML E T Ard, I B 748
8, JIAT AFE CBLIRTSG) AFAF380 16 Ar, REAS A AE2% vl e . Hoar

FE W UN SR 4-5 P
# 4-5  1M48-LMCN-CCD ¥ AabL A7 B e =™

Advantech Device Test #f4:

Device Register R/W Address

Local Camera Camera Control 1 Read/Write 00
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Control Camera Control 2 Read/Write 01
Registers External Trigger Duration Read/Write 02
Reserved for Future use 03
Vertical Window Top Lines Low Read/Write 04
Vertical Window Top Lines High Read/Write 05
Vertical Window Bottom Lines Low Read/Write 06
Vertical Window Bottom Lines High Read/Write 07
Shutter Time Select Read/Write 08
Reserved for Future use 09
Long Integration Time Low Read/Write 0A
Pre-Exposure/Long Integration Time High Read/Write 0B
Strobe Position Select Read/Write 0C
Reserved for Future use 0D
Horizontal Window Size Left Read/Write 0E
Horizontal Window Size Right Read/Write OF
Ch.1 AFE Operation Low Read/Write 10
Registers Operation High Read/Write 11
Gain Low Read/Write 12
Gain High Read/Write 13
Clamp Low Read/Write 14
Clamp High Read/Write 15
Control Low Read/Write 16
Control High Read/Write 17
Reserved for Future use 18: 1F
Ch.2 AFE Operation Low Read/Write 20
Registers Operation High Read/Write 21
Gain Low Read/Write 22
Gain High Read/Write 23
Clamp Low Read/Write 24
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Clamp High Read/Write 25
Control Low Read/Write 26
Control High Read/Write 27
Reserved for Future use 28: 2F
Product ID CCD FPGA Revision Read Only 30
Reserved for Future use 31
DSP FPGA Revision Read Only 32
Reserved for Future use 33
Reserved for Future use 34: 7F
EEPROM Local Camera Control Registers Read Only 80: 8F
Factory Settings | Ch.1 AFE Registers Read Only 90: OF
Ch.2 AFE Registers Read Only AO0: AF
MFG Data Read Only B0: BF
EEPROM User | Local Camera Control Registers Read/Write C0: CF
Settings Ch.1 AFE Registers Read/Write D0O: DF
Ch.2 AFE Registers Read/Write EO: EF
Reserved for Future use FO: FE
BOOT Boot Control Read/Write FF

1M48-LMCN-CCD $7AHMLIK) ASCTT i 2w A% 2 4 K
B S HAAaE: OxAS+ Z A7 a4 0x5A -+ 215 [ 5l
B 16 (VA 0xAS+ Z A7 2 kAR 75 + 0x5A + B'5 [ B AR 771

+0xA5+ 75 £ as ik i 515+ 0xBA+ E S 4

W S AFAF A OxAS+ A7 A7 At bl 4-0x554-0x55, FHHLIE L A 3R [A] 4

PRORER AR CTR

B 16 7 8, OxAS+ ZF A7 28 b2 +0x55+0x55, AHMLIE I

3R [P 4 T8 2 A7 4% B AR 747

T I HR R [P s 2 A7 s B s = 1
IPX Configurator Fi & 443 T ik ASCIT wiy A0 M (Wi, =] FH-F
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1M48-LMCN-CCD Hr 7 AHML I P e & ik . g 7 Am i & 4-6 Fios:
FEX

¥ IPX Configurator

File Book Test Mode Help
- . Start End 1000 of Channel #1
r I
’ J g ~ X5 [ %
2 A02 &04 1004
Huorizontal Wwindom
pixel start | =1 - pixel end
i e O ffzet Gain
[ 99 fps
‘ < 1002 lines
1 Yertical YWindow 1004
line =tart | :l | :l line end 0 0
value dB
J — =] [mm =
1 Trigger Captured Frames COMT frarmes ¥ Enable Dffset 1
/ | =| —
0  Ext Trigger - Pre Exposure 63 1 0 mzec Link Gain |
mE l—:| JE;;;nEI ﬂi .
1 Shutter Time 250 013 msee.
I | =
4 Long Integration 1023 40 msec, Offzet Gain
[ 1)
1 Strobe Position 250 0.27 msee.
Image Cral CC Esternal a 10 12
Reverzal Output || Tigger  Trigger bit bit bit 0 0
- - - = u u v walue dB
205 = 3600 =
zarmma Horizontal Wertical Test | :I | :I
Correction Binning Binning tode ¥ Enable Offzet 2
[ [ [ [
Camera Type: IP¥-1M48 Camera Skakus: Mok Connected |Inkerface nok defined

&l 4-6 TIPX Configurator Bt 5L ™

b Tl R RN TR, A IR . X64-CL Dual g &l
BRAERBELE T LR N, 7 IM48-LMCN-CCD ALk AT it B Al
FEdile H17J IMA8-LMCN-CCD 5y AHHLIY i 1 4R A Base Camera Link 2,
I3 5 TR T BB CR B R R S PR TG A

¥ IM48-LMCN-CCD $r 7 #HHLH Base Camera Link HL45 155 X64-CL Dual fyif
FUME R RIERGDK, LA, REIEREAN LAERFE YA PCI-X [
b, e RN T PCI-X RAZRIERI K, Windows XP 2% H Al
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BRI, X64-CL Dual sy id BMGCR AR 1 (M OK 3] 75 22T 2y 22256 LUE il — LRk,
PRIHAE HEIBGY Windows XP [RIfEF 8K B 22 3¢ 1A] 5. 324T DALSA Coreco Sapera
CD-ROM _EfJ 1aunch. exe $FEFE 785 2255 Sapera LT JFRE CAAISE23),
P22 X64-CL Dual @nd EIMERE RIVIKS), TR RA G 2256 E .
REE A G, 70 75856 X64-CL Dual i BG4+ L 6T 58T,
H=FIORERTUICRH: A EH, FahBp A 88 . KA DALSA Coreco
Device Manager A58 fIX =FF 58, SIPRS R KM T BB Hr. H At
Kl 4-7 Bios:
DALSA CorecoDevice Manager

DaLSA Coreco Device Manager
Version; 2,03

Select " Automatic * to update with the Default Configuration
Select " Manual "' to update with a Specific Configuration

Board Sernal Number Configuration |Jpdate
#B4 1 S1670003 Standard Required

-------------------------

. Automatic Manual Cancel |

B 4-7 DALSA Coreco Device Manager iZ4T ST ™

fiti v BB 58 Fe Ja R R JF a0 B BCRAE 7 R G347 I T o M4 Cameralink
G, 41 Base Camera Link 2 H#RAT —AMH 1, X64-CL Dual 17 PANIXFE
O, KA PA# . X64-CL Dual [FSKANIE R 1 HER1E 1280 A n] R Lt
PR ENL B coM B, EERERAE PR AR RS, B S R AT AR
XF X64-CL Dual P& MAHNIEATIE IR, HTEERE T REMYEEIMR. &
174 LB 4 DALSA Coreco Device Manager H5g)k, WA 4-8 Fis:

88



2 4 % SIPRS REMHAF & 550

'» Gapera Configuration

Index | Name |
1] System

1 Bandit_lI_1

2 #B4_1

B 4-8 X64-CL Dual & [HEBMEmgH"

SIPRS ZRGH1#4 X64-CL Dual " PR Ef 173 ] R SRE 4 COM3 AT COM4» T3
Coreco Device Manager - Board Viewer nJPLErFE #| X64-CL Dual MFHIME

B WlE 4-9 Fros:
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RUDALSA Coreco Device Manager M= E3
File Help
Infarmation / Firrware Manager
Fragram Refresh | Reset ‘
Device I Infarmation
=|- %64 _1 Field Yalue =
- Information Template version E
E- Fimwes Drawing Number 2064
- PCI-B4 Interface
- PCI32 Interface Issue A
ACU/DTE Firmnware Revision J
Wendor ID Ox11EC
Last ECO 1050
ChHI 00000 e
Extension 0
Sernial Number S1670003
Component Version 0
Optional ECO 00 LI
Information / Firmware  Lpdaie Prmae
Output
=
=

B 4-9 Board Viewer && X64-CL Dual HR-EHI{SE R

N THETE Sapera LT JFARFERIMERE, BT ZN) Sapera HETHLE . Sapera
IEAT I 75 BEPAN SRR IR S A7 TR0 (AP e bk T2 82D Sapera
ZEPh RN Sapera 1B FUE T TA74i# Sapera J& g FHUITIZE M BT 75 ZE K13
AOPEC TR DMA fA K AL HR AT K FEH TR RN, 17
F= N Sapera bR I AL 320 ) 2 4055 o T SRTE Y F A 10 43 T B AT i AL
3k, ikl 4-10 FioR:

90




2 4 % SIPRS REMHAF & 550

Server List
Index | MName I Serial Mumber |
1] Suystem (Mone|
1 #E4_1 52273023
2 HE4 2 51611016

- Contiguous Memony
— Uszed for allocating buffers — Uszed tor allocating messages

Regquested Reguested
|5 = MBytes |3 =] MBytes
Allocated Allocated
|5 MEBytes |3 MEytes

i Serial Ports
Phypsical Port Maps to

| Serial_0 onx64_1 =] [coma -]

Selected physical port is present
Camera Link AP1 port index =0

Save Settings Now | Close

Bl 4-10 Sapera SN WIS

DALSA Coreco 2w JAZE T R GERAE R ERIMGERAE R Gefe it T — Ak
TR B AR T H——CamBxpert, ‘& HA M NEE™:

B ST Sapera JE SRR KGR E TR

oA M HE A L R R 4R 2 Bk A BL S E S C
i ipx-1m48 singlel2. cca), A LRI BCE LF IAHBLAC B30, 8 A
o) A, R AR (A HLAC &S, k. cea Flx. evi SCfF

W S SR S B AL P T S BRI e R AL R 4 s 2 A
P, MJCFASAT A ERR AR, [R] I HORZS A w] s AHBLR AR 3 I
WA BT UG 5 s

B CRAAECE K CCF CRIMLRC & ST SCfF, SE3L T 2% IR LA HRTRC

Ho
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CamExpert [¥] CCF SCAF Y4 SSBAE B——RiRAHB LIRS SRt L
TERERISH, DL Y 1 MR R AR R I LAES 4L
LIRS A E
R U5 25 0 S
I e (R FATIR 25 H AT H0
)R SRR 7
HIENC A
SCREIARBUBL A FIAR S 4L
HMERAE T3 o
FEREE RIS AL
WO I BCE T SCRF AR L5 R R A
BT RPN 7]
W SR A AR
WP E %R SR AR ROT L, 3 HL AL 22 b oK N R 2%
(RGB888, RGB101010, MONOS, MONO16);
W EAT/ Wi S, W CREE R AR AR B AN D,
A (TTL, LVDS, Jeflibs %) s 5 M SR ol A o TRk
CamExpert Iz AT a1l 4-11 Fios:

& CamExpert - [Untitled] [_ O] x]
File View Help
DeE 7w
Board X | [Basic Timing Parameters X | | Display
- Hy 641 Parameter Value W s E Snzp PV Tiigger E @
Camera Type Areascan
CameraLink Medium Color RGE #1 ; x= = = : i
5’ Pixel Depth 3 ‘ Position: x= 262 y= 009 Yalue= 0000 Frame/sec: Resolutic
Horizontal Active (in Pixels) 640
Horizontal Offset (in Pixels) 0
Camera Vertical Active (in Lines) 480
L =]
=~ Coreco Camera Library 21 || vertical Offset {in Lines) 0
W Admec Picel Clock Input F Mz |20
51 @ Atmel el Clock Input Frequency (MHz)
& 2H Basler Data valid Disabled
- 2H COHU Camera Sensor Geometry Setting One Tap Left to Right
# ZH Dalsa
# ZH Dalstar
# ZH Hitachi Basic Timing
#-ZH Hluniis
+-2ZH JAL
X
20 Mikrotron Output
1 &H PHOTONFOCUS [11:02:36] (xB4_1) - Cameralink Full Mono #1
# ZH Perkin Elmer b
# ZH Pulnix
# 2 Silicon Imaging
2 TELI =l
Ready Video status: |Pixel Clock Present |VSync Present |HSync Present

B 4-11 CamExpert SHAHAL I ERE A B ™

T Sapera B4 A4 T 1M48-LMCN-CCD - FIML I 22 Bt o 1 & o4
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SIPRS HEHL T i_ipx—1m48_singlel0. cca Bt & LM, KRG ZRESR T 12
i/ %, FA7 K i_ipx—1m48_singlel2. cca LL4JE .
4.3 KPEMMFEF&IT

R BRI A 5 L pH GPS tof Hof P AR U e A0 ol o

SIPRS ) GPS S I A FFDUL I A S A0 00 Pl 4 A fi S A1 HE P&l 2 18] 412 s

Solar Telescope Observation Application

Solar Image Capture, preprocessing, processing, pattern recognition, compression and save

igs

Sapera LT Library
PCI-1753 DLL Sapera processing Library GUI, Socket, File

(=
=

Manager, etc

-
-
-

P0941GPS Firmware 1M48-LMCN-CCD Video Adapter/SATAILetc

Firmware

-
-
-

PCI-1753 Driver X64-CL Dual Driver S2895 Drivers

Microsoft Windows XP SP2

JC

Thunder K§WE (S2895) BIOS

-
-
S

Bl 4-12 SIPRS ff) GPS XFhd. APHILI & B8 Ab B 5 ek R A HE B

GPS Xof I A5 7> LARIF AR S AL (1 T P AN 2 2% R e o Al 20 80 i 45«

W VC i) DI_SOFT, /%A Rl

W VC A DI_INT, Wonfcy i A i FfeThae.

HRAT BCD it AR AEIL U R Je el — 1, ] Windows FR&EREL
SetLocalTime B[R] 5¢ SR/ RGEIT ) (R 1 . GPS X IR 7 (R 7 Pl e 4-13
I,

93



1T Sl AL 1 v o P {5 AR B TR0 R GERT )

¥ltH1k PCI-1753, B b TE A A AR
g [ wEal )| iBCD S
536 FF A7 4 FrdfE b 5 I ]
I H AR AEAL 5 i TR] 1
SetLocalTime ¥ <: BCD i it % 48 i
BERAE RGN il

B 4-13 GPS XN REFHRER

IR BHRE 5 P AR A BB AT (10 T2 i Fe P G B 4-14 Frros

PN NEERIMIES 8
RO £« LI DX SR AU I A B 45

J L

FRPEALI S5, 5] Ho SHc 8546 17 H 0 4e e 0 X g,
5 T R B O N S R B

J L

Fo B e AR R 4t
AR BEOLARBCH  TTA KD*P e I 4201

J L

A HHRRH L BOR AR . AL AT 5

J L

K BHDRE SR AL B EC PR3

J L

WP AbEEgh R S — WoR
Hmiﬁiﬂ\lﬁﬁﬁﬂfﬁo

B 4-14 KEEMN-SEGEE B TZRER

DALSA Coreco A ] Ky Kk FET X64-CL Dual ik FG REERILAL T — NI

94



2 4 % SIPRS REMHAF & 550

RN
EIt B T YL R A B CH+285E, % C+EE APT (N FFERPE1D)
IrFEREZEA GUT 2R K. JLh LRl 2R M B T Sapera++ APT HJAZ.Ly, LRI 41173
W

R, ROALRAE BIIRE

PGSR R BB SE . oR I BE

BRI RN RERAE, 1 DALSA Coreco 2y ] R ZR AL B 25
i Coreco 4Bl Bt (CAB) AHICIHRAEATD.

AT 2 N RE PR EANFAL Y Coreco PG RAERIRME T —Fh— 2K
APT, DRI mT AR IR B F R 3 o] LA JC A TH 20 2] Coreco AR stk fE K M5 K4
FEE, XPBIHA SR g F P R ok T AR I R PRI AT R

GUT KA 5T MFC KD 164, FHTSEBL Sapera LT W HIFER & UL
TS5, WA PG & SO 5 . e AT nT LUy 3 % S 1 P R (R %
%o

Sapera LT 3847 SCREPIAN T UL MG BT Fr v

W TWAIN krvfEo HI o] BLRERHT TWAIN 22 057 Coreco IR R4,
M7 K Sapera API.,

B KK DirectShow. FHALAT3Z Sapera LT SCHFAIEIGRAE Ry
DirectShow [RIREATIE o

Sapera JT & FPE (Sapera Development Library), fj#X Sapera LT,

Sapera LT U7 =45 API (Sapera++, Standard C F1 ActiveX), 235
TR C++. CilE S M ESifE . Sapera LT P48 Sapera LT i &2t
1T T B, AT S8R 5 IR A, AR AE T 88 M. Sapera LT
(2R I 1 4-15 FiR:
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User Application

$ :

Sapera++ (C++) |4 ActiveX Controls

!

Standard API (C)

Host Server

Messaging Layer
A

Modules

i Sapera |

B - }

Board 1 Server Board 2 Server Board N Server

Sapera
Modules

Sapera
Modules

Sapera
Modules

& 4-15 Sapera LT HIZERIE™

SIPRS KM BA R AR B2 1) Sapera—+ + HEAT K FHALINFR P14 TF A o

Sapera-+ +HREFUW N, WK 4-6 Pios:
* 4-6 Sapera++HIKKEERES

Sapera+ + Class Class Description
SapAcquisition includes the functionality to control an acquisition device on any
DALSA

Coreco board that supports an acquisition section.

SapBuffer includes the functionality to manipulate an array of buffer
resources.

SapCab includes the functionality to manipulate a CAB resource.

SapCounter count events.

SapDisplay includes functionality to manipulate a display resource on the
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system display device (your computer video card) or any DALSA

Coreco board supporting a display section.

SapGio to control a block of general inputs and outputs, that is, a group of
I/Os that may be read and/or written all at once.

SapGraphic implements the drawing of graphic primitives and text strings.

SapLut implements lookup table management.

SapPixPro includes the functionality to manipulate resources on a pixel
processor device.

SapTransfer implements functionality for managing a generic transfer process,
that is, the action of transferring data from one source node to a
destination node.

SapView includes the functionality to show the resources of a SapBuffer
object in a window through a SapDisplay object.

Data act as wrappers for low-level Sapera LT data types, where each class
encapsulates one data element of a specific type.

SapAcqCallbackInfo acts as a container for storing all arguments to callback functions for
the SapAcquisition class.

SapBayer to support Bayer conversion on images acquired from a camera.

SapBufferRoi to create a rectangular region of interest (ROI) inside an existing
SapBuffer object.

SapBufferWithTrash creates an additional resource called the trash buffer used when

transferring data in real-time applications.

SapCounterCallbackInfo

acts as a container for storing all arguments to callback functions for

the SapCounterclass..

SapFlatField to perform flat-field correction on images acquired from a camera or
loaded from a disk.

SapGioCallbackInfo acts as a container for storing all arguments to callback functions for
the SapGio class.

SapLocation identifies a Sapera server/resource pair.
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SapManager includes methods for describing the Sapera resources present on the
system.

SapManCallbackInfo acts as a container for storing all arguments to callback functions for
the SapManager class.

SapPerformance implements basic benchmarking functionality.

SapPixProParams acts as a container for storing pixel processor parameters used by the
SapPixPro Class.

SapProcessing allows you implement your own processing through a derived class.

SapProCallbackInfo acts as a container for storing all arguments to callback functions for

the SapProcessing class.

Specialized Transfer

are a set of classes derived from SapTransfer that allow easy

creation of the most commonly used transfer configurations.

SapViewCallbackInfo acts as a container for storing all arguments to callback functions for
the SapView class.

SapXferCallbackInfo acts as a container for storing all arguments to callback functions for
the SapTransfer class.

SapXferPair describes a pair of source and destination nodes for the SapTransfer
class.

SapXferParams stores parameters needed by a transfer task managed by the

SapTransfer class.

AT ST Sapera-+ + N FHFERF I &, Sapera LT IBHAL T —Nisd

T

Grab Demo Fl—N N HF2)F 7] §——PCVisionAppWizard.
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gl Sapera Grab Demo [ x= 006 y= 012 ¥alue= 0000 ] _ (O] x|

Acquisition Control

File Control

Save

Load

Acquisition Dptions

L

General Options

Buffer

i;

View

Bl 4-16 Sapera Grab Demo JE7<E™

4> MyApp
File

File Cantral Processing

Time [mz]

Load | save ||| T Frecessing [ _Fubinage ROI| i

= Enable

Acquisition
Acq. Options

_Gered |
Conpose |
_tyeoson |
Lo |
o e |

Shap

Grab

General

Composite
Area scan
Line scan

CaM /WIC

&l 4-17 PCVisionAppWizard 4 m 65 RERFEY
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SIPRS (AR BHAMIFLE 2% Grab Demo A PCVisionAppWizard A i 44
SR T o
4.4 KA E &R Ab3E

ORPH MR AL B - 2046 TR EE . KBRS R FITS SCAFE L. JPEG 3¢
PEAE BRANEC i R A S5 0 o T S v B AL B BE , DALSA Coreco /2 ] ££ Sapera
LT JFR BRI FER AR — bk e i ot SRk ™ (1 (G Ak B4R 1
Processing™".

Sapera Processing & &3 T Windows [HFRALEIGRALBE L 3 b 10 PE R
GmPE AT, BEOETEOCH TR N R P HF R . B T s Pk Re i
C+ -+, JFHRM WX, SSE (Jii/KZI) SIMD 4 J) 1 SSE2 #EAT 144k,
AR BT A, RCT A ) R AR B A TR, B AE UG AL B,
3 (BERUEED), OCR (OCR (Optical Character Recognition), F4FiRH),
G R o AT R A& TR RS o DRk &5 T Sapera LT BIIMAEMF GG, AL A
SCHF Sapera LT IEIGCREE R ELME, HATGEMBRITE. E7Eialn kgt
PRGN E AN 4-18 .

Sapera

Image Barcode Blob
Processing Decoding Analysis

}

Board Control via Sapera LT

:ﬁ:.gf" Display Graphics Buffer Control D,L?&’.,‘f{:‘;,—' ﬁg&

&l 4-18 Sapera #fFzErE™

Sapera Processing [ EUGACF @S W N IhRE, WK 4-7 Frs:
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% 4-7 Sapera Processing [{IB &4t hge""

A B Generalized convolution 1-D, 2-D
B Low and high-pass filters 1-D, 2-D
B Laplacian
F  Gaussian
B Compass: eight-direction edge enhancement
B Gradient: magnitude and phase
B Edge and line detection
JUfTis 5 B Flipping: horizontal, vertical, transpose and 90-degree rotation
B Rotation by an arbitrary angle
B Translation: pan and scroll at integer or sub-pixel precision
B Zooming by image dimensions or scaling factor
B Shearing: horizontal and vertical
B Affine and perspective calibration and warping
B Polar coordinate transform
bl=s B Basic statistics such as histogram, pixel count, mean,
variance,minimum and maximum based on the pixel values of an
image
B Horizontal and vertical projections
B Histogram processing: smoothing and peak detection
B Normalized and non-normalized cross-correlation
F  Sum-of-difference
B Vector difference
B Variance filter (variance computed on each pixel’s neighborhood)
B Pixel sampling on a path (with subpixel accuracy)
AT B Binary dilation, erosion, opening, closing and median on 1 or 8-bit
images
B Grayscale dilation, erosion, opening, closing and median on 8 or
16-bit images
B Labeled dilation and erosion
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Outline, skeleton, thinning and thickening filters
Conditional binary dilation

Morphological gradient

Rank filter

Hit-or-miss transform

Top-hat transform

Arithmetic operations on one or two images: add, subtract,multiply,

divide, absolute subtract, minimum, maximum and user-defined

expression

Logical operations on one or two images: AND, OR and XOR

Fixed and adaptive thresholding
Gaussian noise generation
Lookup table transformation

Contrast equalization manual or histogram-based

SEESgl

Distance map

Directional edge detection
K-means clustering

Local peak detection
Region-growing
Watershed transform

Zero-crossing detection

Pl 5 A i

Spectral transforms: FFT (Fourier), DCT (Cosine),

(Hadamard)

Hough transform: direct and reverse

DHT

Subpixel edge crossing on a path
Contour Following tool

Frame averaging (true and recursive)

Sapera Processing P85 (BZUUCHED) PEREHor i th, ml PR AERf IR
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B2 APARRER X, AN EATR T AR . e n] BAEL 1/50 ME KM
I P A PRI R A7 A R TR B T IR AN S H AR B AR R E X

R, EHAW T IREMEFE, Wk 4-8 Fik:
% 4-8 Sapera Processing [f#83 (BERILER) Thaex"

W B User-selectable algorithm (area-based or edge-based)
B Train and search on an adjustable rectangular ROI
B Multi-model training

B Adjustable rotation and scaling range

BE T D3 ) B B Algorithm based on normalized cross-correlation (NCC)
TR B Extremely fast when no rotation and scale is involved
B Tolerant to extreme noise

B Position accuracy up to 1/25th pixel

BTl v I Sk B Algorithm based on object contours

i, B Rotation, scale and contrast independent

B Tolerant to extensive occlusion

B Great for contrast reversal

B Great for overlapping and touching objects
B User-selectable model contours

B Position accuracy up to 1/50th pixel

B Angle accuracy up to 1/80th degree

Sapera Processing (1) Dhae v - T-Re AR AT 5 (e H i B o
RORESE, P72 HIESEsh) o SR IFTH 8 R A LT R Ik e
CERIERREER

Sapera Processing [f a5 M ohhe'™

B Suppor ts 1-bit, 8-bit, 16-bit, binar y or grayscale input images

B Different levels of input (grayscale image, binarized or labeled image)

B Calculation of over 50 spatial and grayscale blob features including the
following:

2 Basic Features
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Area

Bounding box location and size
Centroid

Perimeter length

Number of holes

Form factor (ratio of area to the square of perimeter

Elongation

4 Moments related:

Best-fitting ellipse

Ratio of best-fitting ellipse axes

Orientation

Roundness

L 4 Convexity related:

Convex area

Minimum bounding box location, size and orientation
Feret diameters at different angles

Convexity (ratio of convex perimeter to raw perimeter)

Solidity (ratio of net area to convex area)
L 4 Perimeter related:
®  Perimeter points (blob's boundar y and holes)
o Filled area
4 Gray scale related:
® Minimum, maximum, standard deviation of all pixels of the blob
®  QGray scale centroid
B Sor ting and selecting blobs based on any calculated feature
B User selection of group of features to calculate
B Automatic threshold of input grayscale images using global, local, fixed or
adaptive thresholds
B Optional output of RLE (Run-Length-Encoding) allowing user-defined

feature calculation
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Sapera Processing i A FAFPNFIZ TGRS (1 4EF0 2 4E 4200 f#Rd L)
RE, DATE SIPRS ARAIH, thabng.

Sapera Processing LA C++2RPEFI ActiveX F5 BRI B L6t 352 A
SRV S FRIR A TE R AR o T3 ActiveX #FIRIL C+ + 2K M
WERZHZURRAL, C+ + R 5 T 7 ML A S B, Al SIPRS
KT I C+ 2R PR R BRI B & AT AL BE . Sapera Processing ) C++28
PER)JZ IR G R ] 4-19 FioR:

Image Processing Tool

i | CProlmage |—» CProKernel | | CProBasic |
: | CProVector [—» CProLut | | CProManager | :
: | CProData | | CProPoint | | CProComplex | :
: | CProRect | | CProFPoint | :
™~ "searchToo 0007 ]

| CProSearch |——»| CProSearchArea |

| CProContours | L | [CProSearchEdge |

I~ " "ocRTool ~ T~~~ T T T T T T T T T 1
| | CProQer | |
| |
™" TBiobToo T~ T T T T T T T T T T T T T T 1
| [ CProBlob | |
| |
™~ Barcode Tool = = oo T ]

—+| CProBarcodeLinear |
| CProBarcode |—1—»{ CProBarcodeMatrix |
_—»| CProBarcodeQR |

&l 4-19 Sapera Processing [f] C++XEEKE"

o AR SRR A R IR dn K 4-9 P
% 4-9 Sapera Processing HIEEAEHE C+ + KR E"

Class Description

CProBasic includes all the processing functions of the Image Processing Tool.

CProComplex is a simple structure containing a single complex data value.
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CProData is a union structure that can contain any type of data.
CProFPoint is a simple structure to contain a single real-point data value.
CProlmage includes the functionality to allocate and manipulate images.
CProKernel includes the functionality to allocate and manipulate processing kernels.
CProLut includes the functionality to allocate and manipulate processing lookup
tables(LUT).
CProManager includes the functionality to manage the global parameters of the library.
CProPoint is a simple structure to contain a single integer-point data value.
CProRect a simple structure to contain a rectangle.
CProVector includes the functionality to allocate and manipulate vectors.
% 4-10 Sapera Processing {33 T A C++HkE"
Class Description
CProContours includes the functionality to manipulate contour sets generated by the
CProSearchEdge Class.
CProSearch is the base class for the CProSearchArea and CProSearchEdge classes.
CProSearchArea includes the functionality of the Area-based mode of the Search Tool.
CProSearchEdge includes the functionality of the Edge-based mode of the Search Tool.
% 4-11 Sapera Processing HIREEHT C++ ik E™
Class Description
CProBlob includes functionality to perform a connectivity analysis on run lengths for

a given input image.

4.4.1 EGTALE

B G KB R ERE S . WA B 58 A RSl . B R IEAL TR A7
RGBT AR AN ) 45 A LA ey A7, B B AR o R FAL
(K] H 2 BRI S s e b, ST RELBR BRI IEMRIR L, A B It
LI G o MR BRI (1 J5 R AT A L 1y P AR B

1) EEREG BN o Al R BB D BB G I (8] 55 22 i 2
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755, PemfE e,

2) EEREMGIURIEAR o SR =R R . XU P 4 A e e 30 P 4 55
WA TR TEAT LA A8 K FLAL 1T

SIPRS KK I XN Ze M N AV AL BEAE— T RIS, AR5 SR FH TS0 1 22 ot 5200
2 BN 2 W MR B AN CH B, MR UG AR K
4.4.2 KPAMEBEA IR

oh T BRI IR O BB 2 A R i UGS B, % 2R H O R 4
TN SIS R ERE ) . TR BN B SSRGS AT TR OCD
BRI IR] . I B8 AL SR B R A AR A 1 — R AN D Be . K PHREBERFAE
PRI TR AT PSS o R B AR R A R A, JU IR B R TR
SCHREEAE A BT IR R A A%, 2 D e R B S A e T [
TR 25 46 12 400 vy A A6 R FH 2 B I AN O3B Y Th e, DRIk STPRS &R ZEIH
ST Ty R R SEUR ] A b SR 5T 1
4.4.3 FITSICHER

FITS 4 Flexible Image Transport System CRIGEMGIEMARSL) M4E5,
T FHRAEAR « AR AL B2 UG — T SO 2, T2 B T RSO 4,
7 ] R RS S B AT AL =

AR FLTS SO G 2. 1B AR EESK, FITS SO SO Sk 24 B o (HDUD
AP R Ok RUBIERR G, (R Mpk. fIEAMN HDU B4 P
M NS I SO S A B, AL S AC T e Oy 2880 AN, A
36 Z K PE E N 80 NPT R A WHAE, REAC R UG i ASCIT “FAF A 5%
B RO E R, TR UG A B

A FITS ST RO AE TR IS R AR FITS S0k, P2 SMT ML
K (1) FITS SOPF Kb 7 240 5 i M A B

SRR, AR SR FITS ASEHLE R “SIMPLE=T” |, F/Ri%
SCA R AT FITS SCAF R BT .

PGS e ARPRYERL, R34E BT IR

WIS B IS GS . A5 omr ], DI, Lk, KA TR, 1Y
i, WK, BRG], i3, STOKES 4.
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ML £ RO 745 o
TERGNAF T IFIE— 2880 1M A7, T FITS SCAFSKIMGIE, TEX
FRCE SEAHOAT BT, 0] IR0 B8 Ak By G s 5 R A — ke, B e AR
JE T BRI FITS SCfF
4. 4.4 BB

L0 B 2 A RAT (1 G A BAR A — RO AN R BB SRR FITS SR
Y, EARA TR AR DA A m] LA B, F2 FITS SO — MRS/ E JLIE 1 BALE,
KN 1024 X 1024, o1 A b Y 3 A 38 ok B 196 I gEAT 30 DA Al AN . R
W B BRAE FITS G A8 JPEG2000 F5 2 H EIME :

K] 4 EDMA ¥ FITS EUGE s LIAT 51 AR RR —H—4i /N 5Kk 1 1/16;

KHI JPEG2000 G i A 1R 4ii /N 9 UG TS 4 1 JPEG &I

W HE U (1) JTPEG2000 A5 2K 1) G LU 1) UL traDMA AT 2 vsftpd 1%
AP N, DUEAEZN .
4.4.5 EGHEES

FITS PGB oy FH I 23 TR AR K, gl 0 7 0 1) pR — AN R s 5 Bl (3
KR R FITS IR, U R/ A 2880+NAXIST#NAXIS2#2 75, Lbdn
PRI K PO DU SE b 1) 4 H TR Hao DK PR AR R/ N 8293440 ANF11
8293440=2880+2032X 2040 X 2. # KM L4 NTFS LA, #IERGA
WINDOWS XP SP2, HAEMf#E 404 5. 81IMB (45 1A) . i —A> 160GB FrIfifif% 42
JIRAFA XA )4 H I FITS BIE, WA REAT 27538 5K (FE KB S KA 255
T LA H I SE oW s &, RV AR AN &2 2 J8D, IR IEANEFE S R G T4 o
DR AR AT 6 B0 5 SEAF A 1K FITS BMRREAT A Ab 3, iy HLA % 75 20 1 Hs 4

B i i) J Bk B A5 Rk R BRI R 2 0], ATEUMCZ AR —
BEOCHE, BUEBITUAR, IR 25 BRIX SR OO B U4, T kD
B AR AR Z . L P340 IR Bk P e . Rgmis . AT R g s Al
W O A g i 8 s TN S RV (1 385 A T 2 R R G80 2 k o S R T s A8 o G
0 BSCARESZ  AR BBt . B AR 52 AR e L A 8 HEOER R A — W TS F AR e i o
ILAE B DS 28 i B ARAT N AR TC 4 datith . o3 TE RN/ N it S5 4

WL TR IS4 AR %, Lbdn Winzip. WinRAR. bzip2. gzip. arj. WinRK,
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2 4 % SIPRS REMHAF & 550

Tnip. uha, keb %% SO TS RATHPHERT T REA1HG 4TH 10 HL
it A2 WinkK, 72, uha [RAEYEAEAE FHTBL. 110 keb PRATHEAERRAT. ASCHA
HrHa061229065638P00A. £1t SR LA™ He 2 105 08 i A A X N REAT T T4
S LS RAATAT L . 2 BRI AR B R, D0 OB 1
A FEREDR, T bR 8 AR £ 00— A, PR 0 SRAE K

LGRS N Windows XP sp2. FEGESE R %TEE WK 4-12:
R 4-12 ANHELHHAESEES 77T W FITS BSR4

FE4iREA HrHa061229065638P00A. fit, TR/ 8293440 5

At BERA PG G SN G5 IR
Winrar  v3.62 3079220 37.13%
Bzip2 v1.0.4 2510240 30.27%
Gzip v1.2.4 3645121 43.95%
kgb v1.2 2221994 26.79%
uha v0.6a 2612576 31.50%
7-zip v4.42 2680341 32.32%

M 4-12 af DI Y, ] Bzip2 A1 keb M4 Ja 1) FITS BRI Aafe 5,
Hs 245 2 Ja B SO RN R SR SO 173, Mt AR ROREAE, W] DAA7 i )5k
—MEMEGRE A, EXFERAFAERCRARR nW e AESEBRIA, EAR keb 4%
e, (HAE kgb ORA RIS By IR N ) e I ZRE UL, Bzip2
MBI, A AR, B H@ & SE b o ASCS IR 46

PERE S R 4A TS AR IR P IR 46544 Bzip2, KL E4eA A, JF
PIRER C+ 425, T FITS BG4 T4 46

E4E SENH

1. X64-CL Series User’ s Manual [M]. Dalsa Coreco Corporation, 17 Oct
2005.

2. IPX CAMERA SERIES HIGH-RESOLUTTION, PROGRAMMABLE 8/10/12 BIT, CAMERA
LINK DIGITAL CAMERAS User’ s Manual [M]. Imperx Corporation, 5 Jun
2005.

3. PO941GPS FI/FMF IMI. TRMBEIE FKAEZ T e, 2003,

4. PCI-1753/1753E 96/192-bit Digital I/0 Card User’ s manual [M]. #f
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10.

11.

12.

TR BT R 7], 2005.

Sapera LT User’ s Manual [M]. Dalsa Coreco Corporation, 26 Nov 2005.
Sapera CamExpert 5 Quick Start for Digital Cameras edition 2.0 [M].
Dalsa Coreco Corporation, 14 Mar 2005.

Sapera Processing Programmer’ s Manual [M]. Dalsa Coreco Corporation,
14 Mar 2005.

Sapera Processing ActiveX Manual [M]. Dalsa Coreco Corporation, 14
Mar 2005.

Software Optimization Guide for AMD64 Processors [M]. AMD
Corporation, Sep 2005.

Castleman %, AR&GWIAEFE. B EGARPE M), BT B3 ol iR,
2002.

http://fits. gsfc. nasa. gov/fits overview. html [DB/OL]. The HEASARC,
2004.

IAU FITS Working Group. Definition of the Flexible Image Transport

System (FITS) [DB/OL]. December 9, 2005.
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SE5E  KPEMEBIE SRR A EMRR

FEORIH H OB, 2 1 BRI i o (0 K B R IR i s 2 i e 1) B A L
iy ZEAE A H IR AR G I — RSB K Zh g, Bl scimd il H s sh. U
WRPLIE A JFREVEREINT B SR WM AT 40 40 PR & CCD LIl JFfg
e PR K i R .

X TR BH R B (1 151 20 R0 M i (At 7, o a7 — AN R R BE A 50
KIS VOB . ARG DU ER G IR BT+, SEIL RS
PEH SR 5 DI fE «

BT TREREAE R BHYEE S B2, AT TR B R A, 2
Y TORBE A SO E H b AR T WOREEE A Sh TR S B At L e )
R H B PUNEAR . LS GNHARAI SIS K1, St 1 E 3h OB A 1)
T e MR B R T (1) 49 B A MR B Pl 1% P25 P AL 1EA T P R AL 32
B A e PO SR R B B A 00, IFREATE R 0
5.1 EBENXRABAE R
5.1.1 &R RA BB

B (Pattern) ANEEIRBUBMT I SERTCEIIRA . fELHE,
A UOIRAF N — R X, B IR, PR RS B A S
SRS RO . IR AR B DL B O SAS B R 5 5k
BARAR 5E A Bl o B R DUE i i A R 21, SR i 2R 1
SE S A A AR SIIEPEZE 7, SRR i) 8 R AT

B AU H AL L, AT D BE T SRE T, AR AT X el
AR FR S . B o AR B E T 505 T 1 e il A, A AT
IR EREBNIBIR A+, ARG Byt S mee s, eia
ARSI BE ST o ARITX YR I R AEAL RIS, RO 5 LR 5
PR, NI EIHLEIBE A 2%, 3 D AR H R IFAAT RENS 58 4 UL E 5 KA )
BT D se fe A VEN L o X P AREE T S RE S T AE T SN B SN ), e
KA N A REAIHIL A YU ) AT 55

A 2T DA At B HR T AT PR 20 1) B — R I AR IR 25 s A
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BRI B B € XA DREAR RSO B, BIFERE AR R T2 A2k
R — AR,

B PRI ALER 10 B sh YU, 5 20 LR ilE — LA ik, JFik
Plds HA LR G A Azl o RN AIWTRE 7, DMEEALES 58 i B 3R AR S5 .
Hap, BPUSAR O g Z N T N LR TN CRE . Hlds Ao
AW B, RS D R 5. TR . AR R
ROV 2 LR AU
5.1.2 AT [E, FHESEFIXKB T
B e Rl R ] i 5-1 JTEZHROR

UL AR |
T BT
I8 B
ALK
J L wimmmsns
R FFAEZ
e
1L
I8 KA
LA K

B 5-1 R RGEE

1) BRI AMEY) P 5 .

FERRBNEREN, AEZ A BAA IR ) — Lo oM AT, B4 B
HRBERE B PRI A AL 8 2 1 s BRI IR, RIVEATIAE) B 3 n Y, e
Ry RTUHScdls 1) 56 5 PR O W B BT R (AR S . AR, XSRS (T
T JEROR T RK

2) LA ]

FEPEEL bl DA g B T A R, 3l 2 (IR e AR =R, AT T AT
PROFEAS, X EA1 7 A BEAT R o BEASFEAS IO I AR (10 255 #R e X, T
A7 AIREAUL DN Kt TUIAE) R s ) o SRR, o i) () 4 55 5 BT B PR A
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W AT, MAERE N A . —Bokil, B 4 EUe R,
ERABRE. B, A REARH S —AN A, A B A T
e ) E DB SR A T o B bR LA S ) [ T S SR A R 22 5
ARRRR AR AR

3) FHEAE[A]

R 2 ) R AR R R R BRI, ER SR 2 11, P SR B 3L
PERFEAR IS RGN S EAT W 2 10 i S AT £/ 5 0, AL
FEAEAE P 2 AR 0 A A 0] B AN AR BR T BT 45 20 AT, - AR
I RPN AR A SR M IO I A o FEERFAE, AR AIE . RN AE S i) B
LR S W SN o] VAT WEERE Y & o NS M R E, S 7 Vel = ol s wernd 1 I E S el
P B ERG AT, AT AL S G A (AR £, FRODRRIE SRR 16 9% o

4) KA

F LS A PURI 2256 w] DA & 73 BRI, FR A IR0 o R4 3 24 1) 4 e
pS/ WU e 8 o T N 2 N s 5 e N 3 B NI % S 1 Rl T 26 5 A i
M), A A) AN RIS (R () 1K) 43 ST, FROM RS . SR (] I 4 B
FARME S, — ML, AR ERUN FARE S M I 4E 4. TR AE
7% (1) 7 2% ) 9 2 R BV E el 2 73 SRR
5.1.3 #NIRF RFEBIMIEL

IHEA A VUM T VEA G B PO 7 AN 2k CRgik) B b
Jiike BRI U RS AN I R s, BB RSB AN AR . %
v i e B AR (oINS BT A 2R AR it . SBLRSR H T i
TR A RN AR A AT 73 R S X T 854 CRJVE) BRI TT ik,
GEH BN VB I o FE T Gert B O VAR R G 2 DU LA ER 23
SR AR BRI, TiAbBE . RFIESIOCRILRE. 2R, Wk 5-2 FioR.

113



1T Sl AL 1 v o P {5 AR B TR0 R GERT )

A 4

TiabEE SR/ 1BV I N

—Pp %‘/@‘%Eﬂ

\ 4
A 4

\ 4
o
»&
St
b

B 5-2 HRIRBREHEABR

5.1.3. 1 23K

N T ALV NLRE X & IR BT 2 R, RV EAL AT LU
R RIORPIFUIN &, R AR G5 BA LU =R AL,

1) —4EWE

2) HEEIB

3) WS R HHE

WM RAEAEAG, AT DL R R e R e EHR B RO, X
AN RS AU AR
5.1.3.2 FsbE

TRALBEIR H 2 2B, s G R, I I e e R R
JITids IR LI G AT 52 D
5.1. 3. 3 fF{ERENFNILIE

F PG BB T T SR A ) B s A R . O T AR S 280, ek
T BN SR AR AT AR e, 45 B B BB I IR AR R . XN ARt
IE B PR EFN IR R 1 L FE o
5.1.3.4 533R%E

I PR AERFAE 2 IR T e vk 7 VR U S A — 8. R
VEVE RATAE AN ZREE T 5N I, At 42230 Tl ) R U5 e SRk
GEAT 53 I 0 B R PR R e /N B RS (R R de 7
5.1. 4 ERIAF )@ ek

e AR GRS ) R (A AR R NI FR S0 T
BEFNAESE) R g%, JERAE T NS0 1A B A b AR AR B IR AR
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TR AP AT, A TR, AR
A S R R RERLIE (2 B O BL A A PR A 4 0. O 10 P B
S LA T JLIA P28

1) FERIRPERIRAL: G HEEEA —MAL LUE & o SR 32,

2) B Fee . BB e b

3) ST A BIRA Db S P L L T R

4) TR WA RIS AR R 02514,

S) WidE: WRERIAK, S B .
5.2 KFRMEBEAS
5.2.1 KFRHEHERTS 5

KRR 06 €5 ] 3ok 5 R o A 5488
KIEED. T BTSN, SHBE. SN O b 2,
AT 22 R EEEN v SRR L T BT OV ILAR 60,
BEAEKS JLNIT . ZENRER H U SRR BRI RE L. — MO RLBLRE R £
ARG 1026 i EE, TS T 50 LT PT 77 WG 10 8 RE . HRBEASET:
HRAGZ AR, ok F B RSk, P (R G S0 R I o O
B, SRE AR

MBLEIA 0 4 % th 1 908 4 GUEWNE, AT | BINFRIMBL. 1
B G AL (0 AN RO AT, A, S5 44
Loy X SHECAINE L. MEBE AN OSSN . X RS, BAHIR Y
o 2P B A MR SR, 8 M s A L
LBIRCT, SETS LA A

ARSI 3 (LT TRIF MR, TN T3 177 Tk
MINERBE. BRI, R0 S OLHEEEA

1) JGAHERE: AT IICHREAT 5o P R,

2) XOBMBE: OB

3) FCHIIE: 2EECI T LTS, BORRBEOY .

LA R A IR A
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1) BB IS 25 s s
2) R

3) Wi

4) PR HEH,

5) IR,

i REHEL AR B BB S R I S -

1) bk,

2) X Sk

3) X 2k

4) y SRERANGT Rk BRI

5) HAhmAER T (T . R RS,
6) Wi%:

7) FESRHBS R HE)

8) Mt

9) ML

WRPERE RS AR RS B IS, BRI R AR EOK, ROCH¥ KA
hIXEefE Bk HOKBH#G g o o6 T IX LE R f e e AR ORI 2 VF 2 M BURE 2% B
PRIVERS AR AT I8 ) JURAT R v

H1 T H B BEN L R AR I SRR JE, TR HE LU B vHE X
BEATHRVIII 2028 0 AR PN 2842 43 AR 8 BRE (1) 25 AN A DR BEEA T 73 2 4 L
5.2.1. 1 {RIBMEDEE A 9 3¢

7F Ho A TR BH SRz B 0 4 R R BH S A, R BB 52 90 2 5
R AT LR PR DR /N J8 A 1 27 BOG R B 43 28 1K) 1 Atk TR A 2 D, [
SO 1y — EL T 5 8 Ay i e AV

1 HHEE=1/360 KB =12, 500km
HIRIE 52 —=1/97 Vi %

1 E=1.476 X 10"m”* (H [f)
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HAR R0 5-1 o, BEESRERT DABC - Foe e bR R, 2Bl £0 n
F b 15 X4 M 55 (faint) « 1E% (normal) « #%4% (brilliant) .
# 5-1 H BEEHHEY

[IEA FHXF 25
R 10" B Y 1 55 () IE% (n) s (b)
<2.06 <100 Sf Sn Sb
2.06~5. 15 100~250 1f In 1b
5.15~12.4 250~600 of 2n 2b
12.4~24.7 600~ 1200 3f 3n 3b
>24.7 >1200 Af 4n 4b

5.2. 1. 2 iRIBFPXGH &L 5 2
R DURRHEREBE (1) X S S TERFEAT 4398, 5] WOt Ho WL 5EkL L
B, X R ORMR U T S AE . SRS, AT X S R B A B
St T SR R o TS T HH PR 20 288 e 15 B PR A 4R AL R X A ST TR] 1 X
Wt TiE (1~8A) o HARLIER 5-2 1 C. M B X SkRI7r, XL RREE X 5
SRR R, FRE MM RN E RIS, B RN RS
® 52 MR X HLHH 1Y

R PEREE/ (W.m )
B 107
C 10°
M 10°
X 10"

5.2. 1.3 %894
T REZEMRE, X S I L] Woaar LS i 22 Tl 1R
REAHRNE, BRI A AR SR PEBEA T 255 70 98 . I3k 5-3 T
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% 5-3 MEPEK X H%H% 2"

IR/ ¥ 7 e Bzt Ut LR B /5000MHz s fu X B4 (SXR)
2.0 S 5 C.
2.1~5.1 1 30 M3
5.2~12.4 2 300 X1
12.5~24.7 3 3000 X5
>24.7 4 30000 X9

HrA 1 sfu = 10"W.m*% Hz ' = 10'Jy.

5.2.2 H, 2 HH A &GS ES
5.2.2. 1 H, YL iE454E

H i ] 9 MR 22 RS0 6 I 2 H BT SR ' 25 ¥ R BRI 4 1A 75 H SR
FRPEWR I . P8 aB8 1B LN %8 K24 0. 25~0. 5A Z 1Al & 5-3 S T K PH
TRHE. WP ORBEN) H. WA RS, b il o> Ko gt e iE i iy 58 8
0. 25A F1 0. 5A [N . A1 DU Sk i H AR R IR IE LA AL TE Ho 203 +-0. 254
S PRI o X B DR R P08 i S P AR N B, B mT AN 20 KRR B
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150 o g
(%) KHEBE

100

50

Bl 5-3 TERAF. . BBACORBEN Ha bR
INABR L H o BT 38 S i 3 7 PR S i

F H S IR B R Z I, A7 I S 703 30 DX BT PR 1% B o o 31 S 3 )
DI SR IG5 o B X R R AT TR BE S S AR LB (10°s SRg) TRIHHG &
JUE RS L. RIGLEJLEIE 1~2 /N (10°s BEZR) M8 IR 2 J5 4 i Bt
SERE . XU IGFMBEE Ho S A T IR I, & G REAR fh it 2k ] 5-4
JIT7R
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H.6563A

| | |
0 10 20 30
> T (min)

B 54 EEAERSTATRT RS RY
— YRGB R A A Ha 65634 I B 11
P e S PR~ R ST i P 1) PR A2 A ]

A MNEBDORERREIS, AR LA — BRI, SRR
ARG R, AHBAS s PR BE AR B I TR AR — S50 DG B X d 3G IR Ay [
FH, TR IR A R K SIRR Oy # & AH (Explosive Phase) o

WRBER AT, N Ho SR ok w] DL B LR 5 08B DG 0 35K T5 Bl 30
%o MBKERTINH eI R RS PEIG -, R R TR . R4
0 R SRV 175 e o1 W 2 o) s s PRI )| P S VA G R0 i = o R S 23
(W555) ZEBIHAE, WHRINIZAMES) . K. ETHIRERAEH &+,
BCBLARANIL, SR RN BRIk . IR LIS R WG S IX (W3 1F A R A
o LRI S AR A
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Ha line variations

Intensity (%)

Bl 5-5 H.ikgkibmRias™
FH A 25 HL 1 DR Fk v I A T e 8 80y g 2 A Y
TSR0 Ha B2 58 B 1 224k

5.2.2. 2 IRFEE 75 EIHHE

PRS2 [ 50 RS 65 PRI WL Jt H . (0 BR S 520 5% (10 S o 0L I 5B - DA 74
TRBE G TR SR FE LT, FRATT AT DAL IR A H R SR i N (3K PR 1)
AL

KEEEITE (histogram) &KL RREL, & XS b HATREFT K BE 2]
MR ZNANE, RS R RER R HBLAR" . N s, KB 5
IREAAR I IR EE R, AR 2R FE G IR, 2 - B I B A e v 4E
fiEo MR SRR, KR B S n] BE AR B, X e E 7
AT Y. T M % 5 pR 20 pdf (probability density function), TIHER 740 bR
Howh2 BT ) BBURL, R 25 1 bR A B

5

121



1T AL 1 v o P R AR B 5 TR AR et )

v 3

Pg)

dP(r)
dr

P(r)=[prdr , pr)=

A HAR AR K L I 5 280 H (W 7 BEORAEE % AR 18 -

A= THO A= [HEW CHEGISTTR, % b

e

BT W=y g, or) =

0

. P(r)= ALI H(r)dr

n

AR F IO, I 05 n,, W Ep(,) =

TS s PO, =y

=0 pn
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Hir)
A

r+dr
0 r 255

>

IRIEE T BT B AR T, ke 3, AR BA L GEH L=256, [
8 M AKFEL) GIKSE, WK/ R MxN R FE IS £(x, v) MK EE B 7 ] hist [0+
L-1] v ok 53k 4

1) ¥4tk hist[£]=0 ; k=0, -, -1

2) Gitt hist[£(x,y)1++ ; x, y =0, == W1, 0, -, W1

3) Fr#EfL hist[£(x, v) ]/=M*N,
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285984

(KP4 255 18 %540 H : 6578)
Bl 5-6 HrHa070711031401full. jpeg BB ERHIKEEHITE
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o5 5 & OKFIRBE A iR i ot

(IKPESR 255 1% 280 H : 7909)
B 5-7 HrHa070101053625full. jpeg B RHKEETE
K AR IG5 2298 5 0T, AR BT A Ho R FFRA T
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SEIEMOANI R 3R . R 5-7 MKl 5-8 Hraf LIE th, 78t B DEAR AN H B )
B E SRR, Hoh HrHa070711031401Full. jpeg " FGsE R ANG 25
(k1% H >k 6578 /™, ifii HrHa070101053625Full. jpeg "™ KI5 B v Fif5 25 1t 5 H
h 7909 /.
5.2.3 KFHMEBTIR 5! (0] 34 154

KT EUGAL B, HATTH A Fod 0 B s H S 2 | 1 HL
TheRERR Asm . Horp (A3 12 PHOTOSHOP [¥i4fifF Liberator, PHOTOSHOP
VP 1 R A B S I RdE T, Liberator -+ FEHIVER SCEAREE,
TEMG )R 2 BRI e BN 00 BT R 4, HE s 7 — 5 el F
Liberator 7 PHOTOSHOP il #f: K SC ZA BUE HIZFE .

R T I AR AR B A7 TRAF IDL DA A MATLAB 4§, X S84k {4
B RAT SRR G AL BT R, 1T AR T ANLACH M A C A, Hrik
AL T H & sh UGS PO IR AT . A8 SC L H T b s H AR
[RGB —— R R B TN 5, kAT 1 1 THD 0 2 B A5 AL 2 55 R0 J 2 1) A
GU R JEBE— B IR EE LGS G B U0 1A B e
SCRISE OB - 8K oA R SRR B A (R ST 3R e A i (R ek, I nie 1. 53
PR AT, e Ho I B RS0 H W g

IR BFUREBE VU3 () 32 28 H K AR BE (A8 K . Al A 2 DS RBH BT
RGN 7 IR SCRRAR A AR SOMH H B 328 5 PG R AR P38 (LR E R
PETIARSFRAAE, R ABHRR BRI 43 4 AR J LA ) R«

D AR EHR R TAL 2

T B AR S R R, T A 1) B R A T AL B

2)  KPERREBERFAE BN

I MG (10 R SR B AR R, 03 PSR R M A4 R kb
B, DAL R K SE I AL B

3)  HIAREBEE K

— LRI R SRS R IR ARFAE HH L, RIS OCD RGN ), S 3& 12
SRR R IR A R
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5.3 JRIGEGEHE

AT S5 EBRRICE TR, BRI E MR H. A TR 5 1
%%kl FITS B4 3. FITS /& Flexible Image Transport System (3]
BAERI R G M4EE", ARG AR A B R MR 0 — P SO
X, FITS SO Z N TR, I, A% EERGSENI. R eEB
PR RANIE], FITS SCHFEE T AR RAAE R UG, B T JsUh MR i 2 At g
B2 ORI A HERS B T AT RAFAE AR IR SO, ek, O 7
B BRI PR A vEREE, i 2 B

FITS SCPF= S0kl ot (HDUD + A MP e (i) + Bl kic
K CAIE)o Heh SO S B T, BRI — A 24 5 B YR AR R
sk, BEASSCIE SRS — AN ECE 2 @A, AR A KR E
2880 MY, A Z AR E R 80 MK R R (card image), %
SRR g th ASCIT “FRF R IR 1) S 7 B E X R ™ o X G A G
B AT DURR S R . SRt AsbR. SRR AR L B R SRR DA
ATART A AR IR TR R o SOAF Sk — S8 OG5 FITS ARdEfRER 10, LR IUFIR
2R ] DL EFAT R o AF-E MR IR FITS ST XRR FITS Kl

FLIA FITS FEG H S (R SRS RS Ay i, i R 58 R S 3 PR K FHOML
e bt 4 1 R R g AN T P S AR . 4 H T 3k H ORFH B0 5, TX U
PG R £ B — 1R SO S R B e e, 3 ol 5 N BILAE AT A2 AT
FITS FIGRT DAL S AT B R0 s ) i, AN Il o (1 G R e 28— sl =4t
B AT HEE, — M e —4E B E T I 1A B s % U vy LU 3, B
A DR TR AU, XS E BSOS P iR . BUAE FTIS BUR A — AN sl 2 ARt
FAERRER, R IARRR RN AR R, FR MG R ARG P ALK,
H TR S R AR AR R e EAT, DRI TP E i BB AT RAKARBR R FITS
BRUELE A ] R AR R i e 0t , FAIA FTTS PE5 fe Ve — Rl 2 1) B A3 D 1ok
REG RIS, ABBITARIRAE, RVFEZREARZVEARFR RS, T LAIA K
GIAEfTIAS ot FARKR RARE B SR 2 AN E R, )2 H 70
00 = A it 15 S 1) HEALP i x BRIRI 5%

FITS BHGAE AR K24, EEs EOSR8 T KR FT R #E FITS
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K. A ZF0E5 ] kg 5iX 6%, %0 C. FORTRAN, Java. Perl. PDL.
K Python M1 IDL &35 7 . — Sl I 1 EHE AL BURE R L T GIMP M1 Photoshop,
AT AR ) FITS U, (RO TR 08T, DRI — R R 235 3 R 27
TAEF AR € (R PR S 9 SR, AR SO Sk rh (R AR A JE R il
HUR L BIEAIERAE FITS K5

POW 1.475 FEX

File Edit Colors Tools

Zoom Replot  Help

Search for: g Find |Case sensitive?

ﬁ T0312025521full fit_0
SIMPLE = T 7 Written by IDL: T

[BITPIX = & Graph coordinates:

[HARTS =2 (A R)

MAXTS1 = 2016 Image pixel:

MixIS2 = 2044 (%, %)

[Tateahs = L Fixel value:

ORIGIN = 'Huairou OBS' Ee)

[DATE-OEZ= '2001-03-12'
[TIME-0BS= '02:55:21'
TELE3COP= 'ldcm H alpha Telescope'

IDETECTOR= 'KODAK MegaPlus 4.2i Camera' i
0B5 MODE= 'FULL Disk' 3 [
UESERVER= 'Bac Shudong! TESLZA2652 1 fulloEat 6
DEJECT = 'Sun' | | i
IWUTHOR = 'Head iz generated by HuFeliang klhufZlcn 2000
[ESCALE = 1
[BZERD = 0.000000 /
[POS =10
[TPOS =0
iR WO =0
[ERL

1500

A1 ~
i
1000
500

‘| ‘ ¥ 500 1000 1500 2008 _
| < BE

K 5-8 F fv RMETEE FITS #X04 HHEE L
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ESA/ESO/NASA Photoshop FITS Liberator, 2 - TO312025521 full. fit

Processing | Metadata | FITS Header 2t

et o]

Image 1, Plane 1 R

% Opx Input 0.00 lriod
¥ Opx Stretched 0.00 lrrevien
tidth Z016 px  Height 2044 px [CIFreeze settings

Mark in preview

I Fatisti
mage statistics [(undefined ired)

Input Stretched ’ .
| ‘white clipping
i {areen;

I¥in 0.00 0.00 _—
0 Black clipping
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