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|
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dlick Disconmect All ko disconnect, You can also connect or
disconnect individual equipment items by clicking the butkon nexk
to the itemn,

Camera |P9COM Camera Chooser j COrTRE

Mount On-Camera j

AL Maunk ‘ j
Mare Equipment ...

Connect Al ‘ Disconnect Al

m -J— @ Cam Dialog

\Camera Connect Failed | | Mo cal

31



2wo
@ ASI A5 L EEier

2.5 H ASCOM X iEHE, i+ ASI Camera ASCOM driver, rith Properties(J& %)

/2 ASCOM Camera Chooser X

Trace

Select the type of camera wou hawe, then be sure ta
cliclk the Froperties. .. button to configure the
driver for your camera.

|AST Cameras ASCOM driver w|  Properties |
Click the logo to learn 0E |
more about ASCOM,

a zet

of standards for inter- Cancel |

mmetratinom nf astranomw =n

: Conmected Cameras
|zho ASTiZOMM-5 |
ZQD Imagze Tvpe

Galn !

USE Traffic - | 47 o _|
Offset = i Cancel |

4. Mount (FRIEAY) FHHE FiEFE On-camera, FonRIESCE G LR, M “ERE”
x
Equipment: prafile I:}EE{]E% j Manage Profiles TJ

Select vour equipment below and click Connect All o connect, ar
click Disconnect All ko disconnect, You can also conneck or
disconnect individual equipment ikems by clicking the button next

ko the ikem,
Camera |A2C0M Camera Zhooser | &,
Mourt |©M-C3Mera =1 e ﬁ Conneck
A Mounk = Lol Connech

Mare Equiprnenk ... I

Conneck Al | Disconnect Al Close




2%/0

ASI A8k TE

6. LT A A [ AR AR P 15

ﬁﬁ IX_\l [oois =] - | @ Can Dialoe |

Darks  Bookmarks Help

BN L e
= T

R
£
|

e e
= N DLW [Can Dialoe |

|N0 skar selected | |Camera |M0unt ,_|N0 cal g

33



2o
éZ) ASI A5 L EEier

QLT M EAIEM A, WAME(E S M PHD XK N T A
[Fr1 Guiding 1.14.0 - www.stark—labs.com (Log active) B ] [
File Mount Tools Help Donate!

- ' i i 2 Tale D'drkl Cam Dlalogl
In=3197 SNR=15.2 [egin svidine FHD)] | [camera [Scope  [No cal
9.PHD 2 E i NRHERE P, WAt bR A8 70t AR vk

[FPHD Guiding 1.14.0 - wws. starklabs.com (Log active) o ] 3
File Mount Tools Help Tonate!

@l % %| ﬁ |0.5 g v| —J— @ Take Darkl Cam Dlalogl

W calibration: 2 |dx=-2.5 dy=0.4 dist=2.6 (25.0) | [Camera [Scope  [No cal

34



2o
@ ASI A5 L EEier

10 AESERRG, TSR, RIS R BB RAE R4

P][I] Guiding 1.14.0 - wwwr starklabs com (Log actiw
File Mount | Tools Help Donatel

Manual Guide

Eraze llark Frame
Auto-zelect Star

Enter calibration data
Flip calibration data

Ho owerlay
Eullszeye
Fine Grid
Coarze Grid

w Enable Logzing At-L
Enable Star Image logzing

Enable Serwer

Enable Debug logging
Enable Graph

Enable Star profile

Enable manmal lock position

. _l |U.5 s 'l —J— , Take Darkl Cam L'lalogl
iRA and Dec overlayiN dur=6929. 9 dist=-1.53 |_WCamera |Scope |Ca1
LB TR LT AN 4 n] A4S 41 RA A DEC 77 1), 3 ELAS OB AE, ~PHrscA OK
2T B R REE S
A LLi&FE Enable Graph KT S 2z, &FFEMRE . 1518 FEFE N Stop.

P][I] Guiding 1.14.0 - www starklabs. com (Log act:
File Mount | Tools Help Donatel

Manual Guide

Eraze Darl Frame
Auto-zelect Star
Enter calibration data
Flip calibration data

Ho owerlay

Eullszeye

Fine Grid

Coarze Grid
® Rifllec

v Enable Logzing
Enable Star Image logging
Enable Server

Enable Debug logzing

Ensble Star pbifile el R et
Enable manual lock position ¢ [

Take Darkl Cam L'lalogl

[Enable / disabl... [N dur=187.1 dist=-0.41 | Camera [Scope  [cal

35



2N
wi ) AST $1% S F

£ MAXIM-DL &£

1.379F MaxIM-DL, s 5545 3k i B R

File Edit “iew Analyze Process  Filker  Color Plug-in Wi
Sl MmEn s @ -] w2
)

Toggle Camera Control (Ctrlti)

2 AE B HHEHE L PR setup camera, —f Camera2 N3 A camera.

i
Expoze I Guide Setup I
—Camera 1 ———————— Camera 2 ——
Connect |
Setup Cameral Coolerl Setup Cﬂ;eral Coolerl
L :
[Simulator [ascon | Discomnect
e e o Coolers ——
ptions I . ptions I
[~ Chip [im I EE
Setup Filterl Mode Setup Filterl
Warm Up |
INO Filters INO Filters
Camera 1 Information Camera 2 Information
Mo Camera Mo Camera
2Nl

3R LKA ASCOM, il Advanced. 1HRfd F WDM K 5h 5 5 X B % video.

F1 PHD H#E/EZRAL,
2]

Expose I Guide Setup |

Camera 1 Camera 2 |
|—.- — T |—ﬁ — st Comnect I
Setup ASCON ) 2=l
SCOM Plug-in Yerzsion 522 0K |
Copyright ? 2003-2012 Diffraction Limited
Suppart; W, cyanogen, com Cancel |

Camera Model

[astam -]

Min. Expozure [z)

I 0.0 > l

36



2o
@ ASI A8k TE

4.5 ASCOM Camera JEFFEXTIEHE, 1EFE"ASI Camera ASCOM driver", 4 ifi "properties" J& 7]
UG B AERIRA L, S Enig ot 5 1% OK ElAl,
21

Expose I Guide Setup I
rcmera | - ASCON Camera Chooser x| | |

Trace

Setup ASCON Select the type of camera you hawve, then be sure to ﬂﬂ

click the Properties... button to configure the
SCOM Plug-inVer:  driver for your camera QK |
Copyright 7 2009-20 -

SLppart: v cyar IASI Cameras ASCOM driwver LI Cancel
——— |

Camera Model Click the logo to learn
more about ASCOM, a set

|ASCDM
of standards for inter—

R oS TC amera Setup

|U.UU1 i
Connected Cameras
z [ a IZWU AST120MC vI

5. R B AN FLE, %88 connect CGEHE)

#! Camera Control B ﬂﬂ

Expose I Guide Setup |

—Camera | ——————— —Camera 2 ——————
Setup Cameral Coolerl Setup Cameral Coolerl
|Simalater |ascon
Options I Dual Optieons I
[T Chip
Setup Filterl Mode Setup Filterl
INo Filter= IND Filters
Lazs <X |
Camera 1 Infarmation Camera 2 Infarmation
Mo Camnera Mo Camera
Eininhl

6.3E 8% EIRAEEVIHE] Guide Fifl, /214 Seconds JyMRIGIN ],  Riili"Start" JT 4G IR

<! Camera Contrel

21x
Expoze Guide ISetup |
Seconds Filter Scope (% Expese e |
[ = [wo ritters B e ocalibeat

. " Track Stop |
¥ Buto Scope Dec rGuide Star

[~ Pier FL: 1jo0 = 1 00 = | [Camera Idle
[T kuto Fier Fl -
[7 Watch Ster —hggressiveness ——————
& Ig j i IS d Graph | Dptionzll
" Camera 1
A Settings | Mere | Hlarms | Lesz << |
Camera 1 Information Camera 2 Information
Camera |dle Camera ldle
Cooler iz off Mo cooler contral

Senzor Temp 26.8

37



1771

ASI A8k TE

T RINEOE RIS — KA R R (ATRERR Z B — T EITED.
WP BEE SRR TR (R i HAT S A AR S “ Guide Star™)

21x

Bxposs Guide |Setup |
Seconds  Filter Seopa & Expose ey |
It = [ro Filters - b = e ocaibrat

Track Siop |
¥ futo Scope DI-f [Guide Star Bl
[™ Pier F1: ’7}( [0 Hrpnn A ICamara Idle
[T hnto Pier Fl

Aggressiveness————— |
[¥ Watch Star £8
‘x ] =tk :

Grsph | Option: B

" Camera 1

e Settings | Move | sderms | Less << |

Camera 1 [nformation Camera 2 Information
Camera |die Camera Idle

Coaler is off Mo oooler control
Sensor Temp 27.5

| to zoomn. CTRL or SHIFT for rore options. 1280%960 IlDD% (310 631)'

8.3k Setting, i\ Autoguider Output ZETHK “Guider Relays", # /8 HH4 k Ei ST4 [
TR, WAZE WDM+ST4 32 MK B 2% ASCOM 4Kz .

Settings | Advanced I

Expose Guide |Setup I

Seconds Filter ~X bxis———————— ~Guider Enables guider Ou — 0K
t =] [fa Filters =l ik Backlast ¥ X hxis ( Contral _l
=l = [+ Dutpw Gui der Relaysjg Cancel |

g ;\.Jtc. lb;](:ope D, _;‘]13?; it; " | ¥ -¥ Outpu Spply |
ier Fl: ; : T hiz———————————— :
I™ futo Fier F1 \— Cal. o || [eoni =] Setu |

Azzressiveness- : - ¥ +f Dutpn- :
¥ tfatch Star ; m i | I—Ir 3 IU E Serial Defaults I

¥ ¥ Outpu

Anti-Stict | [ T
i-Stict |DFf - Ecyc e [T oo

o T —Mamnal Calibration—————————————— R
FEE X Speed T Speed A, =
Camera |dle = p;:ﬂ = p;_::_l |—5g3128'j Il E Reset |
— = Lo P Lef: Top $idth  Height
¥ Automatically Apply Spin Control C ID j ID j |1280 j IQSD j

Display Scaling Readout Mode Speed
{Displa}' [Pixets <] W Delts | 2 || =TI

9. BELRAEFFE, 1EFE Calibrate J5 i Start
2 x]

Expoze Guide |Setup |

[nove

" Camera 1
¥ Camera 2

—Expozure Settings

Cooler is off

Seconds Filter Seope ) Erpose @
= TS sl H e caibea
e — %
Gurde Srar  Track Stop

Camera Idle

¥ Buto Scope Dec
[~ Pier FL: LS T (6 O TR |
[T iuto Fier F1

Aggressiveness
¥ Hatch Star Bl -
‘X Ig 3 i |5 E Graph | Dption:LI

" Camera 1

T Settingsl Mave | Marms | Less <% |
Camera 1 Information Camera 2 Information
Camera Idle Camera Idle
Cooler iz off Mo cooler contral

Senzor Temp 27.5

38



ASI A8k TE

10. 0 R L, AT UG 2 MDL BIERT 2 SR aE (448), KRG ZER. M
i DEC #1 RA 5] »
IAE AT LLIEFE Track, miir Start HFIGEREES 2 T

AT

Fxpose ‘uide |Setup I

21|

Seconds Filter Scope i iE
Foze tart
o3 = [ Filters = b abaht |
; * Track Starts guidi
¥ buto Scops Tec. rGuide Star i Disable Tdae
[” Fier FL e =t [T44 = | [Camera Idle

[T kuto Pier Fl

% Fos: 321, YFo=: T3

% Fos: 325, YPos: T42

Graph | Option: LI

Alarms | Lezs <X |

—AZZress1Wenass
¥ Watch Star
e P [ ] ==
" Camera 1
{5 Caiera 2 Settings | Mowve |
Camera 1 Information
Camera Idle
Cooler is off

Camera & Information
Camera |dle

% Poz 317, vPox 738
» Pos: 341, YPoz 745
# Pos: 320, YPox 743
* Pos: 321, YPos: 736
» Pos: 325, YPox 742

Mo cooler contral

T et Y e e

11. 4517 graph &/ S22k,
W RA 8i# DEC &% — /N mizas), BEamFiEAEk, —Bas 2 R RE T
15 1) RS B

\' Tracking Error Graph (from 14:16:00Z)

S

#ll Camera Control

Expose Guide |Setup I

Seconds Filter

X

Scope

o800 = [Ho Filters

" Expose Start |
= ¢ Calibrat

=P |
* Track Stop

[~ Pier F1:
I~ Auto Pier F1

[¥ huto Scope Dec Guide Star
’7}( [Fao ot a0 4

Dowrdloading image
X Err: 0.00, ¥ Err: 0.0

Aggresziveness X Err: 0.34, ¥ Err: 0.¢
[¥ Watch Star er 2

L) @ R
" Camera 1 ———

X Error ("

& Camera 2

Settings |

Mowa | Alarms | Less << |

¥ Error ()

Camera 1 Information Camera 2 Information

Camera |dle Downloading image
# Em 092, Em 012
Conler is off P Em 015, Em 012

= Em 057, % Em 0.31
A Erm 029, Em 054
< Em: 071, Em: -0.50
P B -0.07.% Em: -0.02
« Em: 0,00, Em: 0.07

S R R e

I
120

ﬁlXPeakB.alD RMS 0855 % Peak 413 RMS 0.821

39



2D
@ AST 138 ke fa

BESHISE

ITRERY

AR MEN S, FAT RIS, 17 BRI 1 ZE R G A2 7B 1A T P 43 201K 72 2R 5
(1) G 22 R AT o BT DA B3 45 Sk P B SR gt R RORE | SR M0 Tk v ) A0 R S g s ] 3 T DAk
L, MU AR

ANFEHRRE bR, SEOSHAE X5, LR SEEEAR FULA S F20+AST120 N5%:

Hif: %22 HFR, gain:10-20, exp:10ms AP . &4 FH AT oM b 4 ke 45

AT IRZ 52 H bR, gain:30-40, exp:20ms Zidqo LT BEAGF (OB, W LARE n—A4
IR TEREGE I T L

40



S FRFEEE VI REER IEH =, gain:30-60, exp: 10ms ZEdq. TJ LAd B 40 4R s sk i s
P, ATDMER UV s RINE R =2 gy,

KR e EE KR, gain: 60-80, exp: 10-20ms. ‘KEIR/N, Kt JL+4F
A—il, it 2003 4, AR AELSRIYLS

IKE: — R EERIRAE, gain:60-80, exp:20-30ms. [ A/KE B APHEEME, FrLlE—4
EHH R B, — KT BN AMEE R SGEN T .




ARE: AT R BLASKME R R KN, ZiFEREREIRZ —, gain: 80-100, exp: 10-30ms.
ARE ENZIZR I = R B KK 2 K B!

THE: mERZARE, gain: 90-100, exp: 30-40ms. T 9 KATEHLEENN! &
HIYEIR— B 52 434 SR AT H b5 o

KER, WEE: WARFERE, B0/, gain: 90-100, exp: 100ms /4.




BRERY

re RS AST120 AHMLARH & & AR St — e U R i/ BARIR SRR, Bl 2 1,
B&, TEREZ=.

By 120 BB R LBV, ] BIN BRI EE, ARG s A KK
FERA AT AT T, EWBRGEAZE L 155, MARTE 50-70 Z[a]. AHAHEAT I 5
G, BRI BOUL R B AS 12 B AL

S5 RIS DIRE, A e TSR T O A RIRb 9, Wil 2 1RZ .

— 48 AST120 A FEIFETK :

M57 AT RIRE =

M13 B H]




WOE TR

i AST120 4 H 150 B2 MBSk AR W& & R oR R . HEF AT SC #ft.
ATTEAR T, RIS, BUFRER Sk, 41T SC

)ik E B, B A E 2 3. Fps AT LAGESE 0. 1 834 0.2, U 5s 83 10s —5K &
%, s IR R .

il
MiE) EER(Q) ESEEF) AEI0) BE SEH)
= FREIEES) ) EIHEET) W Pause Wi B Bina=: No Transform - B+=# %Er 50% 2

A= HIER

Capture Profiles

=

Load I Save I Hew I Set Defaultl

¥ideo Format

Colour Space RGEZ4 =
e ——

Frame Rate (fps)

Feszolution

Frame
Divisor

Camera Control

Eé]))osure '—J— IDDﬁ3
Pan |

Video Froc fmp

Gain

i— o
ZhlteBalanc J— Iﬁ_
Ganma —_ J— |5ﬂ_ [ huto

Previewing : 1 frames (371 dropped) in 13.9 s at 0.1 fps

WL 2 J5, FRAMERES T H: avifrate (B PSRN fps.

El avi frame rate changer by W Software, http://w... [ F3
E"E—‘ HElp |aui frame rate changer by AM Software, http:/f

[F\Record\Capture 2011-11-5 18_44_56..2 a|
Flagz |EI:-:81EI handler IDIB Exit |

Init. frames [0 scale  [B30000 | [ 12048 fps Feset |
Frames  |164 rate 3995540
length |1 E4 | 13612 eec

5% J& 13 F WinsMencoder %4 s 4 & Afi

T AE SR . http://v.youku.com/v_show/id XNDQS5NjkxMTgw.html




ASI A5 L EEier

L EZ & (0

PHD Guiding

AT OB TR 7 ORI T R
""" {PHD 13,

Select your camera

MagZero MZ-5

Meade DSIL I, or I

SAC4-2

SBIG

Starlight Xpress SXV

The Imaging Source (DCAM Firewire)

‘Windows WDM-s

Windows VFW-style webcam camera (older & SACS)
Long exposure webcam + LXUSB

Long exposure webcam + Parallel/Serial

OK Cancel

Camera connection _______

@%@ Il.D s v] —J @ Take Dark Can
|

[Like PHD? Consider donating |"§No cam ENo scope Wo cal

45



2%

ASI $f8 e

Guider Master

1. “optionen” — — > “Guiding Imager” — —> DirectX” X/ R EELE XP R4 NigfT)

] : i C Help
opionen

Drarkframe

Fasis Telescope I Guiding Scope I DLSR Settings I iﬁuiding Imager I

= o] %]

1~ Select Videodriver

S | ideaforwindows
(@ Direct
Guide g

{ Test Capture Device

—Select Longexposure Mode
& No modified webcam
£ 5C Modified webcam [Parallel Paort)
€ SCModified webcam [Seriel Port)
£ L USB [Shoesting)

CCD Pixel Size: #: 52 um Y2 [52 um

— Stack pictures—

E

Save | Close

| Telescope: DISCOMNECTED | Status:

2. “Camera — > ASI130MM Camera”

* . Guidemaster_2.0.25
File | Camera Advanced Help

DC030C CCUUSBZUTamera’™s
ASI098 CCD USB2.0 Camera
——  ScopeTek DCM300

| USB 5

Options

——  Save Pictures

|~ Stack pictures

| Telescope: DISCONMMECTED | Status:

hd

=10l x|

]

46



20
@ INE (TR

3. A “Camera— >Options” KRG NS
* - Guidemaster_2.0.25 | E R
File | Camera General Telescope Image Advanced Help
¥ ASI130MM Camera (ZWO Design)
_D DCO30C CCD USB2.0 Camera
ASI0S8 CCD USB2.0 Camera
——  ScopeTek DCM300
[ USB s

| e
—— Save EI#!

N

Telescope: DISCOMNECTED | Status: o

* Guidemaster 2.0.25
File Camera General Telescope Image

TENSEEE | MOTERE | XFH0|

bt [
BRI 1Ems )
€ us & ms s
THE

= Stack pictures

o=

Telescope: DISCONNECTED | Status: ]

47



ASI A8k TE

MaxIm-DL

1. fE “Camera Control” &+ “Setup Camera” — > “Video DS” (FL45 DS)— > “AST120MM” .

21—

Expose | Guids Setup | Setup Video DS A .

2lx]

irectShow Video Capture Driver Version 5.08
pyright (C) 2003-2010 Diffraction Limited
pport: www.cyanogen.com

=l v 0

eeffiera Model
i || e
Satup Filterl Maode s |Video DS -
[ro Filters [ Integration Long Exp Control

ILPT‘I (378) 'I

AS|130MM (g

Cam
MNo Camera Mo Camera

anM

2. 4 “Camera Control” W% O L fdi“connect”

B Comera Control

Expoze I Guide Setup |

—Camera 1 ——————— —Camera 2 — ——
Connect
Setup Cameral Enolerl Hetup Eameral Cnolerl
I‘.l’ideo DS IHC' e Dlizcormact |
Coolers

Optiens | I EE Options |
[T Chip L] o I NEE

Setup Filterl Mod e Zetup Filterl
arm lp I

IHD Filters IND Filters

Less 4% I

2l x|

oK I
Cancel |

Advanced... |

48



ASI A8k TE

3. 3N “Camera Control” HIFLIH, E&FE “Option” — > “Camera Settings” D{ASHRYEIEZS

HEZH.

Camera Control

Expoze Guide |Setu.p I

Seconds Filter Scope e T |
It = [Ho Filters e Ao ocaibeat

: " Track Stop |
¥ huto Soope Dec, Guide Star ad
[~ Pier F1: oo ¥ 0.0 = | [Canera Idle
[" Euto Pier F1 -
[V Watch Star —hZgressivensss

e =18 = e - -
Graph | option: [B] Fine Aggressiveness

(% Camera |
e e Settingsl Mowe | Alarms | Less <X

v No Calibration
Simple Auto-dark
Full Calibration
Reset Auto-dark
Reset All Auto-darks

(Camera 1 Information
Camera Idle

(Guider Information
Camera Idle

Mo cooler control Mo cooler control

ani

Tracking Log »

Guider Settling Criteria...
Filter Compensation

Filter Expposure Factors...
Track Box Size 4

E2 i |

=

TR T e = e e

v Show Tool Tips

49



2o

ASI A8k TE

MetaGuide

* MetaGuide
File Settings Help

=10l %]

SOTSTTOR T2:EReTasies Reset o 614.0
Upper
MEEE]
|

-3.854

Dec Drift *fr
-0.969

:

5

I

Diffrac FWHM
| 0.628

3

True FWHM

W

0.000
~Guide Calibrate ——
QuickCal I Center;
™ Lockstar
™ Calftrated
I Glme

[ Log

- Guide Error
rmsd

EWrmsd
wermsd [T

[ Seopesetup.mg [~ Entance I' Crcsshalrl_ CleanView: ™ GuideView [ASI120MM Camera (ZW0 Desigr

Star Processing Save Image I
LockRadius |15 ~| GuidePeriod [15  ¥| NFrames |5 j' —I
FrameRate| 7.00 VfidProps |

Astroart

http://www.msb-astroart.com/ccd_en.htmCCD #dif4 75
M 253515 3k 1% L(DMK, Meade LPI, Celestron NexImage, etc.)

5B Astroart 5.0 - Demo
Eile Edit View Image Filters Arithmetic Color Tools Plug-in Window Help

NeeHddual

7 7

HP LP WS DD OV ME HI

E i

BI=il] Video grabber - Setup [3.5] x|

Imagel Sequence | Dark,Flatl FccuslGuldel Settings Setup Device:

ASI098 CCD USB2.0 Camera
Imaging/Guide camera o
i =1 | setue S Telescope

Extra guide camera o3

e -
ASIL30MM Camera (ZWO DESIQH)

SETUP — Mode
Help DD‘W‘S Major Type: Video - Sub Type: RGBS Format: VideoInfo RGE 1280X960, 8
Major Type: Video - Sub Type: RGBS Format: VideoInfo RGB 1280X980, &

Major Type: Video - Sub Type: RGBS Form:
START |3 0 J ‘JL' ﬂ_lJ_lJ_ Majar Type: Video - Sub Type: RGBS Farm
= Major Type: Video - Sub Type: RGBS Form ideoInfo RGE 1280X960, 8
e = Wersion 461 Mz]mr'rm Viren - Suh Tune: RERA Format: \HianFn RCA wamtqﬁer
= 1

0ng exposures
@ add € Average ¥ Color download

Optians... | e oK |

Connect | Discunnectl

Cance! / Restore last elaborz

50



zgéa ASI $f8 e
EPEEE 4 S8

ASI120MM/MC, ASI034MC, ASI130MM #5443k 2 Ai3E — it i, 2%k~ AR
R .

100 i ) |
a0 }/
20 } e
T JI.l
B j
50 |'[
40 H
30
20
10
0 ! | ! ! ! ! !
350 450 550 BLO TS0 Bh0 950 1050

B354 59 IR-CUT 240k 1 e 45 .
100

9 |:| J.h.""“ﬂ_“'w'__u_\"’"l

|
80 L
|
|
|

70
6l
a0
40
a0
20
10 kh

0
200 300 400 500 600 700 800 900 1000 1100 1200

Wavelength

T

TS BRI E AR BT, QU BEmE:, @ e, & ERgsk, SRRIRRZEALKIR
7, PRARAG SR G (A e A, BIRTE BB Sk Bk W R E TR

51



2won
wi ) AST $1% S F

FEIBIIR AN, W ELA 0, A s B,
FIBIIIRAR, A ATEMT, R ORI B L1
TR R R T BT R B Sk, At e B ag RIaT .

PATR Bl TR E ALK . SRR T R A58 T T K7 545 4

52



2o
@ ASI A5 L EEier

Wets: 99.9% 17 b A R+ 45 2

EAED IR A AR 2RI D VRIS N B N K, Bl — e — AN, FrATH#E A T
TR AR . — AR H REIR— K

e U

53



ASI A8k TE

ANz Al

18MM
TN

S

| —
CCh

4XM4 Threaded hole

2 inch Interface

A 1/4 inch
N threaded holes

\

. 28MM

54



20
@ ASI $fg kB fEHam

ASI120MM

Quantum Efficiency (%)
A e v [+2])
[=] (=] o o

(]
=]
|

=
=]
1

0 -|||||||||1||||||||||[|||||||:|=|||||||||_I|||||4||||[|||||||||=|||4|||
350 450 550 650 750 850 950 1050

ASI120MC
B'D B T T T L T T T

——mgd =——green =—blue

70

;;5[,5 /-\! \k

s TN IN
TS

N WEEVaN
SRRV D /ERN

\i"‘\‘__:u ‘\

350 400 450 500 550 600 650 700 750 BOD B850 900 8950 1000 1050 1100 1150
Wavelength (nm)

0

55



AST 138 ke fa

ASI130MM

Quantum Efficiency - Monochrome

S

g

&

w
o

Quantum Efficiency (%)
o}
=

—
o

350 450 550 650 750 850 950 1050
ASI034MC

i
Red

60 +

GreenR

- = =GreenB"
/\ \ Blue

e

i<y
o

w
o

QuantumEfficiency (%)

M
o

350 450 550 650 750 850 950 1050 1150
Wavelength (nm)

/
i

NN -
X

56



2o
ég) ASI $fg kB fEHam

ffx: RIFHFEHLE

[NHR2 GBI E RS HRR

YEH: bilsa026

M2 457 A B RICEGY UL e Dt P E 2 ] 1, X BN ] L 2e Ji AN T,
WHARRIIRE, MR SCESM I B 2l i, RaEiahidt sy, TR, RICEIE
S =TSR —HEHREARG R BRI L. K1 TP FEMYPBER LS, BIIER MK RINIFF
AL AV R, B Ao AR KR 2R, (HRIEE— P — P i4ih, #iE it e
CUENLAE“RER BRI ETFEAA AR ], w5 — RGN — ek,
B2 —MUIEAN R T o EIX BLIE BURAOR LI whyaaaning. SCEESEHT AT LK AR Se ) Ff
BRI, (IR FENRBAD K2R .

TR EERRSRAASRE, A EE—EE 30, 1w HE R Al 4T 2,
BABAINTIREE L, MBARKINEARZ, ik i BEE. HESCHEMNEE L E A
% R iR E AR Gk BARS BUONEAGCR IR KT R, M0 HLSOR A% 2 bl # s 22 5,
B2 AR I RUR L _EIR PR VA AR BT

e e
ELAREN H BT T
A5 H AT Aoy A A A i R FR WA, DA 875 B9 AR ROR BT — BeR I LA, 2X A1 3X 12
BT AR, BAIE TR RAE 5 - 1715 2 [8), 415% LLS R AR & H Photoshop #E47 4
P, AR EUBOR, PR B oM LR N, T T JR A4 40— R e T =255 44 3
HAE, WA, MiEyAE, —RHERMELAE 715 BLERBOCE R R8T DIAEL
FOREgnT, 4R, P B5  EE R B R RIFA) MEADE. TV S5 REIEE, DAt
KEBRIME RS Z 2. S35, ESMIERITH, &2 DA IRERTIRE GO R EL
Goto Dhfie) MIZREAC P AEAABRAAESS, R T8 0 5 75 ZORDR B A BRI, 1 A T =)
BB A SN 75 ELSETRAIR A A PR AT 4, 1 UE A SR A A R AN RE TR i T 7 T T
PAREAT = 31 B o

57



2o
@ ASI A5 L EEier

KRGS HAEZINBM AT (284 (515 6 4 X+ASI120MC #4583

BRI SEOTT, TR OB T T A — Le R

> FHERATEE Y Exposure — I B TE 20-35ms A4, B35 Gain A HRHE T B #7115 7E 30-80
208, DAREAR UG AL g A, NS {E Gamma [EEAE 50 ANAS,  MT I fe 4 7 g 6 s ] Frt g PR
ML BT 5

> W THARYE I ZS Gain FUK/DN, FERNEE (Gain>60) K 2/ Z ] 2000 Mill b, i/
75 (Gain<60) F— il 1500-2000 Ml /45 4 H 5

W ITh 2 J5 T — P&k 47 A 05 I EE, 70X BLHER: — 3OS 1) B N4 AF—AutoStakkert
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2 (TR AVI2), IXFEKAFAHEL T Registax SR FIGF A2 T LLIEAT 2 550 & 09 Hos s H A
o HIARAr, HACPRE 7 s R I T ] S A U

FE—: T HMEPS M, image stabilization 4% surface, quality estimate 7 ] noise robust #R
PRA PR e i K/ N, —MRe$8 3 MR, an SRR SR E ¢ 2 BI AT, SRJ5 il analyse;

B Autostakkert! 21.0.5 {€) Emil Kraaikamp ol |

Multi-Threading # Memory Usage Color Advanced Image Calibration About

ASI A8k TE

Slack Dpfinns

& TIF ¢ PG

Humber of Franes 1o shack:
v =

O hrames percerkage:

noise robustE{EIEEE :
[ Foeebal ity —ERRIREIES | M TR E2

2} Analyse
.
.

LEE— A AT A IR T

A A 1 EEERTA
P analyse 7 HT5e )5, RIE quality graph FH S EOR/NEFRRAS I EGE, — %
& (<40) FmiEbE BRI IT L 75, SRJG 1E stack options HFIE NS INHIECE, ik tf %A
K. SRIGERZIEFESIN A, BINASKIKA (AP size) A DLRHE SN A/ NESE, 0T Bk
X I B O B N A, B/ NRI X, B an—AN /s ASEl b ] DO BN B D S, —
kU E 50-100 MEMAIVREIE, UARBIMAERS, CPRHERIE, AEp L RM
IR E SIS, B s stack SRR AL FESS

B sutostakker! 21.05 (€] Emil Kraaikarnp s

Mult-Threading # Memory Usage Color Advanced Image Calibration  About
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eliH EIV]e 5 oenm
’E‘jJDJ:E/J.)# SR TEUL, IR SEE, FIH Registax A1 Photoshop QﬂAiﬂ%ﬁﬁfﬁﬁ
BRI e, 2 TN AT BB o) B8 22 WIAR B8 EUE HOTE M FE UeE, — ki3t Photoshop
1) USM Bift 5] N2 [0, X ST EE R, T i bh b B A &0 fE i B AT 1 B -
#—3: Registax 8itk T3 00)5 0 tif B F7, Wavelets 14 6 Mifbfisk, sharpen ¥ B8tk
PIFERE, —MAZEREET 0.1, RGRANEE, X —DEALIITERE DAEADR EUE 1 G5 7 4175
BFHK, EREBARSE EERGH S HEETR BARFEA IR, SRR 2
FERB AT B HORBI AT, R — /N M R B AR 5 A

B Registax processing T s 1\Photo!\ 201 372000 5 ERE2EE WM AS_ 060 Multavi2358 g3 bl apd6.eif | = @ =
i o P g ) 3=

| Selsct MRU- FlstDardRefarence+ Tacls Sattngs + Cancel | Pause About cPus| 43
Align | Stack Wavelet | Flle Version: € 1.0.8 06-05-2011 1345 Memory UsedFreeTotal 457/3158/:4085M0

Wavelets Feset Wavelsts
pemalic
Mok Wavelet Seting.

e View Vew

m
Do_all processing HmBbY Vo2 Stack=1 RGEwraw(9538 9104 8952

% € O . HOmN |

#: Photoshop #ift. 7t Photoshop H1#17F, #E USM #ifh, —Msr Lk T USM Bifk,
PREIBEAR N, 0.5 BEE 0.3 /47, X0 T IREMR PRI AN A R TR, miditk
I T BB DAL I, BAE 200% 50K 528 Tt IR S (e s M
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ST ommn wmE DR BESL BES =m0 OREM BO0 s - W~ =~ | M A O e~ [a]®] 2
& - | REEEED AT ] ]

PA2256.43. b3 ApRGHEAHE - 00%( o TERR—— S oo ]

T B PO POV VOO (VOO - 700NN OOV IO LT IV L ® =

I FEE(R)

= -Nr,ss  53_h3 apaefef -
=R

§ - cemn
& i 2

| AEEREE (03-05) 8L

N e S AL LR S

100%

iz « cla/B/vm[® BT

S ommn WRE BR0 BEL OEES R0 EEM 80w s O~ [ HES_ s T o oo my » | Qowes [o]@] =

.

a2 R——

: . = -

_.I' #* ‘ _—

3 lad —

. 9 —

® ==

H =
E® o

Oossa 1

e

el A0

7 -m?—:ss 03_h3 apaeffaf -
& 0F
5 dwEm

RGN

FE »

i) ] ‘ & |

Llalylals H

B2 wAl FOTORXHEE ERG TR, GIEHES A =DM EEM D% =
ANEUE PR A2 A R PR PR BITEXT ELEE,  rha] (AU E R P i R 5T B, A L BB AN RS
B, ok A AR AR A DU O B, R HORN S BRI KRR, X PR 2
%, — ORI R AL I EUE BEEAE 5-30 I8, sk A7 T K AUE — BEAE 220-250 2Z (8]
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PSR EWD BRl BEL OEES =80 WEM 20w s | CEA B2~ = [Ead ot o8 0y » | Ooues [S[@] R
| e mrae - | v BEREST

fHinE: 25

Rig(C): RoGE
#ASHI:

Pl FRnrer NFASEHA E D

0]
a

-

BJa RGBT, b MR I A AT fm B n w2 AN S 80 WA R AR SE,
TR AR R 37 AZ, thEICHRABUIEE T, BARH— L4078 =5
FRAS BRI, X EAMIEAIRAE, o M I ADE R R
AW EBERAAW 5L, i BRK B I i UGk R T H CES! KJEIH L
VOSZYRYIDES S S iR PERE SRt A SEARIBIE
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[NaREEHAE RS TER

Ve : bildd026

HIRBE BN A I LUE, R EAH T FHRNSE AR TP REILHEHE

FATE. BLHAT S, R (DT 125D EEEMBITE BG4 10 &2,

KEL KRR, BB, HRI 4 BHES T/ R RE R I e gy, SERRAERR9T.

FeF A d ST XA LA 2 30 H AR 5, AT 2RI ®H EM S TAEE L, KR N=KH
ST, AR AARAT ORI B S e AL

—. RIS
1R Z NAERLINAT B B i@ M ok 088 T 300 st 5 B Us WA fa £ HSsx AR A e 81—
SRR I H AR B B A R I R TEUE & AT AT B R/, B0 EE — 0 R R B R AR
P R, T aImiEE—im, SfEmMES (3X. sX B2, TE#E L (ASI120MC.
ASI120MM. SPC900NC. Philips 840K %), PEHE-ER. MR, HMHA HE S & 18— A48
e, MAREER A — PRSP EE. BERIAL RS E, g eamiEEg, X
SE T HA S B TAE AR A LE LI 2 BT 5 R -

1 =% (Meade 5X %), 1T E#E%k (ASI120MC)
1. KT Ot
BRI — DU T 16, R 2 AT eSS KA IR B A 7 B AE ek, HseAs

Mo N SR B DA HEBEAT HE, NI, AR ROCRIAE BRI AL 2 i 7% 2K
KeE, IR ANE? B RRMH, A RADCHM LR EHAESS, — & CaRuEr e & x 2
- iifite (R REEBGE R D Z Rt = VN 2 BIEE, 21 LIRIRGE,
Bt S DA, BEECSEME, B EERERAYER CRE 2), Bt
BRI 2 B BEAT R HEA- > L B
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Bl 2 StAiic i RAFI ) LR R B % (FE—. 720, WHIHAAERO R ZE I (1 2 R 3 LR %
FE=. 0D

Kl 3 A4 ket H 4
A I AR HE TR Bk % — AN ORHE R (B 3D, 1 HARBG R AE N 2 BEI B i 43 3k 47
FERREHE, BB R R A BV AT AR HE TAE CABE S A R I 75 ZE A6 ) 5 B I A
50, BAAMRMESENOT CRE 4 [1][2):

Cioss hairs of
collimating
Bettem eyepiece
edge of Reflection of
cellimating callimating
Eyepiace

Secondary mirror centered Secondary mirror Primary mirror
under focuser tube correctly aligned correctly aligned

K 4 b ROeiie bR OWNERIL, BRI HE B BB R B (5D

K5 BB = AR, By B sE CRgesh) (D
(1) KX HEEE LN =R, Rl HET T2 X E5E8E LR FoRE
B (LF4 Ao, EXEFELF—MRLEER Gieidt) i, AR NR L2 75 EH B e
Fa gD, BeRie R EE /N, i gL KA ES) (FE 5
(2) RHERIGE: T E B0 e TH I =M AR, AU H 80 (Reflection of collimating
eyepiece) 5FH LT IMREES (LE4 A=)
(3) MIERhRHE: 7000 A SR e B SR e LLS I8 & B HE RO AT AR 56, X — 0
FEIE XU 32 B 2P UG REAT AR U 1k A B e 5 R TP 1) — e s e . (1-2
SR, SREH 2-3 i DARK/MBORAEEOWSE (200mm F142 (#1255 4 400-500 1i5), 181211
ARG EN RIS, —MRZ B BRI O A A SR I XA R /MR KR KA
AR AR ORI ], SRIG 1 AA 0 — IR S5 ) e SR AN IS, U] 245 6 5 T P 93 22 sk
WA E B A s O ANE P CRIE 6). 57— R ikt /e iz BLEZE (airy pattern), MEg
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1 HLIRI S 22 A R U2 £ N A AR LR 20 B — B0 WL 75 2211 4-5 4% DA K/ IITBOR A
POF HRERTAXTEE, WU EERaBE N E 7 MEE, Btk R E1E,
T T RUONBHMESCR AN RO BRI 5 B R R T R 2 SRR RS RIS
EMBLARES) .

K6 SRS ARG CEEDSCRRHE RIS, T B DGR BERSCRANEE I
SEEY)

K7 RS R RIRIR BIE S CE— iR nE RIFRIIEIR, 2 — NEGERCRAN G MR, /&
=S P RO R HE R IO

2. BRGHTE. I EFOCRIHERM IR E SRR

IRIC I GO 2 58RI LG, 7R 20 A KAt A 2 KRB, 21

WAESE, (HAE, FEURAEES IR 52 W 2 A, AT DU BB AR IR & 58 e

HEREEG AT, — G /N B0 30 2 ph PTG T, 3 EA R SE IR AR

BT E 45 b iy, — ok FARBOR BT R RIS, EFSER) 4R, 3 S BEim ik

P B RTINS 1] BU A S B — 2, R38R AP S oy, JIRAT DUETE R A2 TC I ) 55 455

7 EGGEREN, AR RET, BATAT AR AT IR 1 =10 T A

B, BBl

B FEBOCHEIE IRZANTTRNATREA SRR P IEENE, JONFEGM AR,

HRBAM G LA RFEEIR IR, LA, AT i S 28T A B IR EE R 0 T4k B bre T

DGR AE AR T L, AR IR S R BN IS DR R — 2L BeR)ilhi, SRS

Hh SR AR T ARG N AR BRI B AL v

e PR R TE IR R — B A e B % 1A 7R (SO B85 67 A 8 R e 5 A A T 2

B, TN BIRE AT HERR i -

(U T5frfas mEEATEARHE: 0T H AN R S BAE B0 BoA B B AR, X2
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ég) ASI A5 L EEier

i B ANV B L IR R AR BRI AL T AL SRR IR RE A5 A E S 1
FETFREETAT, IR FRE AR ARG R AEAs T H AR DA R 2 HR B 23 h
BB AORE, XA LA 3, AR R S bl AL 1) SR BT

(2) Jififys ARG RGHE: MEGELE, TSR ER IR, BhibEmgiEm—
B IR T A M, JF B3P BRI 2 (e T 2.5 558), MM ZD 2 5 HARHIfE
FEWEZ R RERROL ARG/ ORI O AR 22 0 B R R R e/ AR e RS
BRI BT IEARBOE U AL, JF Hb- P A RRIsE 2, R EDN 2 DR
MEZ R RIERLRDL, AR5 /IO i B A F R 22 A R A S R DR R A/ BRI, RTEA Y
B EsE e, Big B, iR, S HB AT EZ R B R i

=, HEEET

TS TR TAEE R LGS, FTIHA TR DT, HArdim LT 2 sEaekmi% 2, e
WS EAF, EXRRFBENFILM: T FK ERRMBARMEN AU, CRIHAF T
SPC900NC I Philips 840K J& — /MG HIERE, — T —MAEJLE 24 WnRARAIE R = AL
R ERIEATE, QHY5-1-C. ASI120MC AT LA FAV/NAE ] 5l B KRB,
RIE VR B E QHY5-II-M. ASI120MM, 38 # RIMZL 1 1E fh B i A2 AN HATAT I 375
B8 L2 ASI120MC, (Rt 3 T SRIRATEL ASIM120MC 9l /4 — R 44T B I 31y, oAb
B LT LA B2

TEH AR B AT B S0 7 BRI IR ECk I — i S8, B a . hiid. BLE (A
(Exposure). % (Gain). i1y (Gamma). ¥ (White Balance) [3], X737
R L i TN

S HEEE . RARIOTET — Wi [ S R S TR R AL R A E N AR IT R
REIRTFERAEMI R . — e ey, s ig e, 5 —WiThsa o5 FH 23 ()R

Wi (fps): W2 IMTEMIIEE, X —DEEARNHE, — BT #2 HE SR B f
17, — R DATERR A RS 2 B LR i

BRI [A] (Exposure):  IXANFINY a8 R AECKIRE R EZ MM AS 4, WOGRT EeT,  EiT B
W, (AERRHCHALT IR, AR TAT B . AMIR G R BR GO, Bt s,
W Z R 1 WD,

25 (Gain): YT HEINLAYEOGRE ISO. W3S, mfmblss, (A SR,

i (Gamma): ZUHATEAIFHERERXMEN 50, Gamma KA ] G S80S i i =8 v
.

HP47 (White Balance): EEIGELAFIIED, o] LMEIX Bk E s 3P4, Bt
HIEFEUY B3 AT, ST SRR S

EREZ AT, — M ZIE A PR ALE, NERE R, B B arm B REERE sk, WE
HEHAT T, SREFTIF Sharpcap #f41% % Histogram

(anfE 8), FAHATLAES] RGB. Ry G. B i F IR, %48 25 ARG I o) AR 1 43 A7
eI, SRJGAEIETR) Video Capture Filter rhif#E 40 BB AU, £ R. G. B HREI%
EEA—Z, WTE9, XFEAPAREAWRTERN, nF S m s A e, A] LAk S i
ERoZESNISRE TR
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© SharpCap - 1.3M HD WebCam - DAASTHE =
| HHHF B8 #®EEF BNO BE sk
| Frema(S) T wee (a8 BixSE:
L)
Capture Frofiles |
; -1
| Bax
Video Format
Calour Space / e ]
Frame Rate (fps) 30,00 il |
Resclation [somizo -] |
Frans 1
Diviser L
Video Frec Anp |
| Backl Iy
| Histogram CH frren o : |
| Whi teBal ane 5000 W Aato
"
| Ganmn ] 100 [
|
Sharpossz [ 21
[ Saturation g =
[1] 117 255 Thea 1 0
| @B w  Black Threshold) 5
| Contrast 15
Previewing : 1433 frames (3843 dropped) in 178.2 5 at B.0 fps
7 )
8 Sharpcap # /- #/F St
i] 170 255
Red v Black Threshold
0 174 235
Green - Elack Thresholﬂ
0 235
Elue -

Black Threshol&]

9 FPHEIAESS Ry G, BB M HCREE B

NHE R T RERI e, BRI LI T REE R AL, (BRI R A A e Tk
WIfER, T 23 s BEAT A 2
1. EFER[BVEMA T RFHBE L THER: EOUE i iR e 62 17 RInsEr R
FORDL BR T R AR LA, KB BRI T R R iR B MR RS CRE 100,
KA W RS R T B BRI 1], L7 R S SRR EE B DL, AT 2 (AR 54T R e TR IR 5
Wi, FEAT RAATRIR A RO I B L N 1 2 AAEIE 6~ e e 11 H 9 HAT 11 [ 16
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Hrds AR R, 11 H 9 H 47 2y 4/10,11 A 16 H AL T N3A %] 6/10 /£45, 7 LL
FH 9 HAKREDZGAWEMEE, 16 H N LSRR, &5 B el 5 BG40 7 16
H a2 B 9 H R 38 A4 5.

11 79 HIEHIAREMM (/) st EREE Ch)

11 H 16 HIAAE AN () FE A S Eg ChAD
K11 11 A9 B 11 A 16 HHAEIX 6 ~H IR IR EXT T
2. ESRFEANE AT 2 G N AR SRR 1R): A LY ACTT e 2 A9 I K BRI R AT DA AT
B, I HL R AR 55 500 i T 0 T, (R, IE IR ) AR AR E W R 1 £ 3,
AT B AR L, B SIS 2 it e okkh. BRI, 7E403EAT B M BB i 2
ORI (R4, AR R A 75 DL b, AH R AR B At 22/ 2 5000 DA b AN BER G ]
WA R BT ERGF, WROGARRT 2 R N R, DRI, 40 R e B AE S B R (3 Bl N AT
— i DA B B BT AN I 50% N H. EIX B4y B — R T BRI S E0L B 4 4
R AATEMEPI . BRR RN S ESH
(SR DML 6 ~F 24 A5 A 5ED

TE B I8 FEA1 E/ms Mo £
EE 50-65 10-20ms =5000
TE 70-85 15-30ms =G000
k= 75-90 45-60ms =7000

X g+ B 2 AE Exposure (s)=0.056858, Gain=90 % F K, —3L4A45 7500 i
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@ Photo by Bill Wang =
Saturn  Diameter 17.8

Magnitude 0.71

< > >

21:20 29th, 06, 2013 21:20 29th, 06, 2013

(Colour Enhanced)

Saturn
Skywatcher Reflector 150/750 with 5X Balow + ASI120MC; Air Condition:Trans 3/6, Seeing 5/10(Strong Wind)

in Guicheng, Nanhai, Guangdong 2%th, 06, 2013

fJa, EIX RS T CERIIER TR SE B R KRR REMES B ORISR
PR, B VER T 50T B (8] 5 A OB R &R

3. XHMTE BRZ RN EREREE R X0 Tk U s S, B R IR SRR 3
HHORUL, AR — AT PASE RS, R EE 2 JOn R B R A I AR . AEBRAA IR
FEFR, FRIEH 25T A SR el i A O R RS S AR ORI B SRR A R Ak

fohr B A7, P NZE I BB RT I IEXTHEE, R Pl HREER 2.3 XEEE L, KA,
MEEIZAN H AT FE AL B R I AR R, i S 2 DTS -0 TS i S B tH LA O, 31X
PRI 5E SR . TR 6 14 Sl — L8 SE i W] — T

(1) BRI, E4FROGH LA TE SR EE RS HE 115 100 N W] LS B0 FR E5 R i) 4 HL I
£
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agnitude 0,00

Arcturus and Vega

(20 Bl /R B3 R & T R I e 1 R B H AR — IR — HARIEA o2 6~ 8T IR,
Pl RBEAERSS Ot ME=FHLEGESR MG I A RE S oK, % B AR 4L T i
Pz, DA A GERZEFRZ A I

¢

Vallis Alpes 2013.09.14, & Piors iy Bl Wang
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4. EFRB/MISHRWBATEBAR: ST N ORMEEEOR, 1T EERG LM R IF
Aoz SRR S ], RE R T A MG R IR . AL 0P T RE 2 AR 7 R ik
TR, XIGBAAER, BN #Eenmh R 2 MME sk CMOS £ &SRR, A2
J/NET AR 3R B XA AN GF AL — 2] DR s iR Gk i, 7EFR A i b
1280968 1153 ¢ 2 8 5 4 M PRI R 2> 48 1 33fps, W15k 800%640 43 #2 JU 7] LLik ¥ 70fps
Fo A, X THRREARE. HATER RN AR oA 8, MRS KOS & A E1E 3min
P AL AEIL E] 8000 MTLA I, 3 JEIAN B A AT DAbadsi ! 55 4h— 7 T2 T A/ il &
800*640 (115 HE A Hd & R A 1280*968 /3 #F I —R AN, KA. BHE R
SHFRERMENR: KHMFEATUEHBRERK 1.5-2 fFRE.

=. mEEHAE

FO 56 UG 15 B 00— HEBUE, VA D NS AR T DA TAE QAR T HIARR,
HI T AR A AT B8 AR R IE B 58— HIEARILZ BE RO A WIRITT AR Y X 47 B K&
WAL A A SR JVAE S T A, A Registax. AutoStakkert. WinJOPUS 484%, 5t H
TR EIR 5, Registax. AutoStakkert S #52k e & F S etk B, N NS4
%4, AutoStakkert 7472 &IN5 TH L FFZ 4N Align Points [ & i H A2 H B4 Registax
FEMPFEZR, Registax 7EBULEIE BRIRTS . M58, 17 B 5B 013E A & i
BLFIA D BIX 4 9, RGB BB A CEIXT B ARGk BREEIUBIE. 1 ORI 20 1%
P SIUSTR (TIPS

TN AR H ATk ) ASI120MC AIMEIE 6 A4 A3 B — BoR B 3 A U B BEAT J5 AR F Y 5
E)%:

1. AutoStakkert! 2 B/

$—%: T, Image Stabilization H#E# Planet (47/2), #n%H 2 Himllk# Surface,
Quality Estimator #' Noise Robust F/~Me st (s, —My 3, a0 F &M R/ (3 28
<50) FILAEREHCH 2, S5 st Analyse (& 12);

FW: itEiE, Frames i g4z FT A WUR S HET, 58— WOR R S5 rmi G B
FER B ), I b SR AR T A MR R, RME T T A MR R, T Dhd i g
Quality Graph Wi iR &, — % Quality<50 [l E 4 78, SRJG1E AP Size Hik#% Aglin
Point [N X T47 B R BEi%EHE 25 B 50 2% 1, 48)5 riihi Place AP in Grid [ )3k15 Aglin
Point {1 51, AT LAfEREE AP Size Ja T-3h7E 5 —Mil L3REL Aglin Point 1, — R L= RAE
FJE#, RN AEmT DU ks i 0015 20514 Aglin Point (B 13);

F=3P: 1t Stack Option HIEFEIRES MR, AWA T, —FRUNECH AL, —F2
DABTAE MU o Lo ek, — MBI —H, TESIAMEH I\ 4800 B R (fX3E 1 4800
Wi, fJai% Stack TGS (B 14);
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AutoStakkert! 2,1.0.5 {c) Emil Kraaikamp |,_‘:'___ _T
Multi-Threading # Memory Usage Color Advanced Image Calibration About
~Infarmatiorr | [ Stack Optiong
& TIF  PNG

[+ Dynamic Background

Quality E stimatar

(" Edge f* Gradient

Moize Robust 3 A

Mormal range

| Force Global Cluality

2) Analyse

Reterence Frame

[~ Last Stack iz Reference
[v Auto size [quality based)

7707 Frames

Mem. uzage 2.6 % {used 43 avalable 3055 ME )
{ 4 fweads, bufienng )

1 recording open

Buffering and lmage Analyzis
Reference Image

Image Alignment

Image Stacking

MAP dnalyzis

tMAP Recombination

Wumber of frames to stack:

AR

Or frame percentage:

P

[~ Momalize Stack 75% Z{
[~ Sharpened Images

o

¥ Savein Folders

Prefix

Advanced-Seltihgs

v HO Refine

_ & of

Ml i~ o
C 30K

[ca pture 2 01 é_l i_I 6 .2'_-.1.3._1. B.avi

171

12 %54 AutoStakkert #1E Fiifi

Capture 2013 11 16 2 43 16.avi Done

0 APs

CIearJ

[~ Manual Draw

Click in image
to add an
alignment paint

L}

D+ 10205

13 %5 — 4 AutoStakkert #1E Fiifi

L4

73



2%o
@ AST 138 ke fa

AutoStakkert! 2.1.0.5 (c) Emil Kraaikamp = =
Multi-Threading # Memory Usage Color Advanced Image Calibration  About
Infarmatior Stack Dptions
1) Open
Mem. usace 33.0 % (used 910 avalable 1349 MB ) (v TIF (" FNG
Image Stabilization { 4 threads, no bufierng }

Mumber of frames to stack:

" Suface & Planet (COG) Danel W |se00 #
Mo buffering override

Or frame percentage:

P

[v Dynamic Background

o

Qualty Estimator ‘{;’—’" Buffering and Image Analysiz 86.1 zec.

Reference Image [~ MWomalize Stack 75% Z]
(" Edge & Gradient Image Alignment [~ Sharpened Images
Image Stacking

Moise Robust 3 A MAP Analysiz

MAP Recombination
Mormal range

Jv SaveinFolders

[ Force Global Guality Prefix

uality Graph
Sty o Advanced Settings
2) Analyse ‘ = v HOQ Refine
o 0ff
Reference Frame Dizde 45w
" 30X

[~ Last Stack is Reference

v Auto size [quality based) [

7707 Frames Capture 2013 11 16 2_43_15.3\4 Done 171

14 5 = AutoStakkert 5 1E AL

2. Registax 6 £i{b

5. WEINEREIE S Registax 1, #Esh40 (5 HE T 42, Sharpen 7] LA 84k B
17#, —Mh 010, FisFMNA B RFME, —RIREMMN NI PR & ERE, HRmah
S R e, AR E NIRRT i Piahbi sk (B 15), RASMMERBRNIATELRRHN, E
BHAL HIUBRLR MR oRIE, T ARZES B8k, S PS Bidk/NHS JoidtAT
. i Functions Hff) Histogram, —f RGB (Gl £k 7 /2 7 HBG(E, Xy )ET
B ROE T 0 strech N IHIOEUE B E 7 5-10 LLHBRTE SOGH T8 SR vl LLE 24T 2 1) RGB
I E B (A R BE R D, ) sidi Do All;

—"]

f a Reg stax processing TIFs FA201 SFEBE\2013.1117 AR (= BTN Capture 2013_11_16 2 43_16\A5_f4800_Multi\Captare 2013_11 16 2 43 16 g3 b. = | :.-‘: =
Select  MARU~- FavDarcReference -  Tools = Settings « Cancel | Pause About CPUs: 4. T
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