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Imaging and Image Processing
with a High Frame Rate Camera

* History of webcams and high frame rate cameras
* Setting up your camera

« Camera filters

» Understanding Field of View (FOV)

- Camera Software

* Imaging

* Processing

* Creating a lunar mosaic
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History of Webcams

Philips Toucam Pro (2001)

20030317 14:05UT

Colour

640x480

CCD

30fps ? (10-15fps)

Colour
640x480

CCD (£65)
60fps ? (15fps)




History of Webcams

Meade LPI (2003)
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History of Webcams

Logitech Pro 4000 (2005)

640x480
CCD

15fps
Philips SPC900 (2007)

640x480
CCD

90fps ? (15-30fps)

USB2.0
VLounge Software

Sold in 2010




History of Webcams
Imaging Source Cameras (2010)

Popular model - DMK21
CCD - £300+

Mono or Colour?

60fps @ 640x480

Own IC Capture Software
Now Celestron Skyris

Order Code * Type + IR Cut # Resolution # ccD FPS ¢ Sensor
@ DK 2140104 AS Monochrome x 640 x 480 CCD 60 Sony ICX098BL
@ Dk 21AUG18 AS - Monochrome - : ] 640 x 480 . CCD - 60 Sony ICKE13ALA
m DMK 31AU03 AS Monochrome » 1024 »x 768 CCD . 30 Sony ICX204AL
ﬁ DK 414002 AS Monochrome x 1280 = 960 CCD - 15 Sony ICX205AL
ﬁ DFK 21404 AS - Color v 640 x 480 . CCD - 60 Sony ICX098BQ
@ DFEK 21AU618 A5 . Color v 640 x 480 . CCD . 60 Sony ICX618AQA
@ DFk 31ALI03 AS - Color v 1024 x 768 . CCD - 30 Sony ICX204AK
@ DFk 41402 AS - Color v 1280 x 960 . CCD - 15 Sony CH205AK
@ DBK 21AU04 AS . Color o 640 x 480 . CCcD . 60 Sony ICX088BQ
¢ DBK 21AU618 A5 - Color x 640 x 480 . CCD - 60 Saony ICXE18AQA
ﬂ DBk 31AU03 AS Color x 1024 » 768 CCD - 30 Sony ICH2044K
@ DBK 41ALI02 AS Color » 1280 > 960 CCcDh . 15 Sony ICK205AK

i



History of Webcams
ZWO Optical Cameras (2012)

Larger CMOS Sensors

ASI120 - 30fps @ 1280x960 / 113fps @ 640x480
USB2.0 and USB3.0

Include a fisheye lens

Massive range (mono/colour and cooled)

Now start at £140-£160




Setting up your Camera

Box contents: Setting up:

« Camera * Screw in 1.25” nosepiece or attach to focuser directly
» USB lead * Install camera driver

* 1.25” nosepiece  Attach USB cable to computer and camera

» Software CD * Install capture software

Focusing:

Can’t get focus?
Try a Diagonal
or Extension tube

Telescope Film ar Telescope Film or
Objective CCD Plane Objective - CCD Plane
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Camera Filters

UV-IR-Cut filter are a must for improving
image quality with CMOS and CCD cameras to
produce better quality images, as these are
quite sensitive to infrared (heat) radiation of
light. They will also improve sharpness of the
image as most of the optics are designed for
the visible.

This Baader Planetarium Solar Continuum
Filter Works in conjunction with a primary
white light solar filter (or Herschel Wedge
Prism) to show more granulation and sunspot
detail

The Baader Planetarium Solar Continuum
Filter boosts contrast, cuts down on
atmospheric disturbances but transmits at
540nm.

Good for both visual work as well as imaging,
and even makes a good star test filter.
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Understanding Field of View (FOV)

FOV of ASI174

FOV of ASI120

Image taken with a 600mm focal length scope, no Barlow lens added

Nexlmage Celestron Chip size is 640 x 480

ASI 120 Chip size is 1290 x 960 1.2 Mega pixels
AS| 174 Chip size is 1936 x 1216 2.3 Mega pixels
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PowerMate Barlow X2 Barlow X3

Barlow's are powerful tools, the negative element defining them also
limits their ability.

The PowerMate consists of a negative doublet plus a positive "pupil-
correcting” doublet. This 4-element system provides the magnifying
function of a Barlow without its limitations by restoring the field rays back
to their original direction, as if the PowerMate were not there. The result
is a pure magnification increase.



Camera Software

Basic Webcam's use DirectShow Video Capture by Microsoft.

Other manufacturers cameras come with recommended software
which is available FREE on the internet such as:-

SharpCap Issue 3 RSP 7 recap Q

F]re Capture V25 COne Frame Ahead

Some camera’s come with dedicated software designed by the
manufacturer.



QHY 132 Colour
Camera

ZWO ASI 120
Mono Camera

ZWO ASI 174

Mono Cooled Camera k-



DirectShow Video Capture by Microsoft

Para Setting | Auto Setting | ROI Misc | ST4 Test | About |




SharpCap V3

Camera Software

File Cameras Options Capture Tools Sciptng Help
Start Capture

Quick Capture -

el

32 frames {2 dropped) in 0:00:44, current exposure 9.5z , last frame 0.0s Exposure ~ 9.5z

=zl
- FX: None ~ [ Bl - zoom: s0% - la @& -
~ Coplure Profles
| El
Lead | Save | | Mew | | SetDefauit |
A Video Format
ColourSpace [ MONOS =l
Frame Rats (fps) | Maximum =l
Resolution | 1280x360 =
Frame Divisor e "I_
~  Camera Control
Exposure | 36ms ™ X Made

~ Video Proc Amp

Gain — F————— |l

B — I

~ Video Caphure Filter

R s

Frames I off —v]

And Other Fine Astronomy Suppliers
Frame: | ©.5/0.1




= SharpCap- ASTL20MM Cameta (ZWO Design) - C\U

File Cameras Options Capture Tools Scripting  Help
"5 Start Capture  #8 Quick Capture. - Stop Caplure (1) Pause [¥j] Snapshot ‘Live Stack Object Name :

L TR

R

| 32 frames (2 dropped) in 0:00:44, current exposure 9. 55 , last frame 0.0s Exposure ~ 9,55

Supported resolution

Binning 1=1:

| 1280x950@35FPS

1280X720@46FPS

| 1280X600@55FPS

1280X400@80FPS
960X960@46FPS

1024XT768@54FPS
1024X600@69FP5

o 1024X400@101FPS
o S00XBD0@66FPS

S00Xe40@74FPS
S00X512@102EPS

| S00X400@108FPS

800X320@158FP5
640X560(@98FPS

640X480@113FPS
512X440@123FPS
512X400@135FPS
480X320(@165FPS
320X240@215FPS

Binning 2=2:
640X 480(@D35FP

o x|

§ - Zoom: s0% vl &~

Amﬁlﬂs
| I

load | [ Save | New | = SetDefuki |

A Video Format
| MONOS =l

CdomSpace

Frame Rate (fpe'z}l Masdmum ;I

And Other Fine Astronomy Suppliers

Frame: I o.5/-0.1




FireCapture - Camera Software

= |0Of x|
R soFPs | | B
| 16-Bit Bin 2x (%) Max {1280x960}
ROL 1024 x 768 B
Gain £T2
Exp. {ms) Loo0 T
[ Gamma | [¥] 24 Z
43 More. w || 1,00 - 10ms

Solar_20160520_TIME

& Solar

Mo lmit

uy

AV

FPS {max/fcurrent)
Captured/Saved

Ram [ @rame. |

Histogram disabled

Histogram Ephems

AutoAlign | Align-Box

Retide FoousHelp

CutOut Autoguide

Darkframe FlatField

Flip X | Flip ¥

Invert

fai - ,_‘,7 S e 3~ & ~| B~

& Torsten Edelmann




DummyCam {T=20.1

1 « (8 Max (300%300)
(RO 1024 T 768 | @~

Exp.fms) =& -
| Gamma |1 |
| & More = || 1.00 - 200 ms I ‘oers |

Sal-arj-a 150 :‘:?‘.‘-Lépesure =‘95.‘Um5:‘|'.[-|-\;IE"
T ]
| & solar | | { Juv

| Limit: 500 frames I AvI |

FRS '(max_fg.nrr'ent) 10.75 10.75
Captured/Saved i3 [}
RaM [ EAmME|  HOD

Histogram disabled

@ Torsten Edeimann

||B|| # wo%

6 Settings: Settings

Search:

System
£F General
i8] Lavout
9 Fiters
& Profies
5 Shortcuts
E Log
Capture
L[ Setlings
|8 Logfile
e AVT
Q Ringbuffer
Hardware
Telescope
0 Focuser
% Motorized Filterwheel
& Autoguiding

Preview

Display
ml Histogram

Image

Debayer

& Hotpixel

'ﬁh Autoslign

&M Derotate

‘f’ PreProcessing
Misc

By software-Update

& performance

% Observer
Tutorials

Capture root directory

[C:\sersWUseriastronomy \Solar Observing SPA and BAATR=por

Current filename

Ciglar Observing SPA and BAA\Reports Year 2016\5olar\20160523\5nlar_20 160529 _Fxposure=33,0ms_11_37_05.aui

Filename properties

[ Object

[ Filter

ﬁj Date

(] Use Uriiversal Time
| Camera {model name)
[ "] Camera (gain)

ﬁj iZamera (exposure)
["] Camera {gamma)
|| Capture counter
|| RGB counter

|| Debayer algarithm

[¥] Auto-create subfolders

Date format

Time format

Capture counter

[yvyytmadd

~|

| WinlUPOS file naming (overrules selected prop...

[} Print timestamp into data

| Zip captured files

[} Save first AVI/SER frame as JPG preview

|| Object
[ | Filter counter
|| RGE counter




Imaging - Taking a Good Image

Good Optics

A Tracking mount for long exposures

Filters selections for the target (UV/IR recommended)

Camera setting - frames/second - image size - number of capture frames - file location
Local weather conditions

Position of object - low in the sky can cause poor images

Cat and Mouse! Watch the image on the screen and wait until the image is stable then
press record

Take a number of AVIs files



Capturing and Using AVI files

Take a minimum of 10 AVI’s at
different settings this will improve your
chances of achieving a good sharp
image.

For the Planets | use a X2 Barlow or a
2.5 X PowerMate to get a good size
image on the chip

Effects of Frames per second

Depending on the conditions and the object
chosen the faster the frame rate the clearer

and sharper the image.
Camera rates can vary from 15 to 200
frames/second with modern USB 3 camera’s

Aim to take 1000 frames of video, if
conditions are poor try 2000 at a faster frame
rate




Image Processing

Registax 6

* Select video

* Set align points

° Align

* Limit the frames

* Stack the best frames

* Use wavelets to sharpen

Move to image editing program to tweak
brightness, contrast, sharpening etc.

Autostakkert

 ‘Open’ video

* Set Stack options

* Set stabilisation point
* Analyse

* Set alignment points
- Stack

Move to Registax for sharping the images using
wavelet processing and then image editing
program.



Image Processing with AutoStakkert

 AutoStal b -

A

File Memory Usage Color  Advanced Image Calibration Help

Information Coresd | 4 Z.*:] Stack Oplions
Mem: usage 1.0% B - FC PG | ORI

vused 18 awasinhie ATT1 ME') L
ifieti
buifiefing

Image Stabilization

" Surtace £ Flanet 100G

Frame percentage to-2fack!

L] L]

¥ Cvnamic Backoround |'::1 |'::1

Buffering and Image Analysis
Quality Estimator Reference Image

' Image Alignment

Image Stacking

ey e e MAF Analysis [ REB Al
seRomst 3 2] MAP Recombination

[ Merralize: Stack

[T Sharpered

£ Edge.  £F GRadiert

[V Eavein Folders

Dre T

& Local [Py [T Simple Flename far RAWY

€ Global (Frame) Mare il options

2] Analyse | Advanced Setftings

Reference Frame

Off
BT
3400

[ LastStack iz Reference Tl
[ Alto size (usiity based)

e1kele "

20

(o 3) Stack




Select the
AVI File

Select
Surface or
Planets

Press
Analyse

1) Open
Linngt Frames

Image Stabilizafion

Advanced ImageCalibration

| Information

& Surface © Planset (COG)

[~ Improved Tracking
i+ Expand { Cropped

Qualify Estimator

{" Edge. 4% Gradient

Noise Robust 3 Z{}

Normal range

&+ Local (AP)
i Global { Frame )

2) Analyse

Reference Frame
[T Last Stack iz Reference
[+ Auto size (gualty based)

#F 500 |21 45 387 avi

Corezd /4

1 recording open

Surface Image Stabilization
Buffering and Image Analysis
Reference Image

Image Alignment

Image Stacking

MAP Analyziz

MAP Recombination

Stack Options

B TFEC PNG | FT
Number of frames o stack:
o fo fo o |#

Frame percentage to stack:
b o o o |

[~ Sharpened

¥ Savein Folders

Prefix

[~ Simple Filename for RAW

More file opficns

Advanced Setlings
, i Off
Crizzl
MZZIe {A 15%
30X
Resample { 20X
3) Stack

11




AutoStakkert second window showing alighment points and image

I. phr
Image Size  Width ']—“I|—-":. TR
ot TP 5

| offset 0,0 " T remember

.Iign ment F'nints

50 AP Clear | B

I ManualDraw

Click in image
to-add an
alignment point

B ik

ZEE

(v 25 (50
rAnn 200

I Auto AP !
Min Bright 30 Zﬁ

Place APs in Grid 1

I+ Replace




1) Open

Image Stabilization

i~ Surface {* Planet (COG)

¥ Dwnamic Background

Heln

rhuis-core: 4 44 ﬁ

i

=101

Stack Oplions
B & TIF{ PNG (COFT

Mumber of frames 1o stack;
o s o Jo 8

Frame percentage to stack
E O O

1
[%

Guality Estimator “;559 Buffering and Image Analy=is 622 zec. ) o
: V Reference Image 1.4 =ec. IV Wormalize Stack 75% A
{" Edge {* Gradient V hade Afgriment 17 ser v Sharpensd
: 1
| : AP ige Siacking S Blend RAW in for 50% Y4
Moise Robust 3 A W MaPanalysis 0.3 sec. ¥ Savein Folders
Mormal inati
rmal range W MAP Recombination Prefic
{* Local (AP) Quality Graph LN e B sio
" Global ( Frame) | More file options
Advanced Setfings
2) Analyse 4
¥ HO Refine
(" Off
Reference Frame Drizzle ¢ 11 x
[~ Last Stack is Reference { 30X
¥ Auto size (quality based) Cancel . |
I
1905 Frames  |22-25-56-328.avi Done l1f1




Wavelets - Sharpening the Image

In the Wavelet screen move the 6 sliders - starting from the bottom or the top watch the image
carefully to see the improvement in the image sharpness.

Do not over do this or artefacts will start appearing.

Only part of the image is processed so after each adjustment click the Do All Button.

Registax processing AVE GA\QHY132E IMAGES AND VIDEOS\Saturm\Satum 20 May 12\23-15-46-006 avi(DIB vids) (6A0x450) 3 1 B N o R I R
Select  MRU- Flat ference = Tools~ Settings ~ Cancel | Pause About CPUs 42
Mign | Stack | Wavelet | File Version 6108 06-05-201105:46 _Memory UsedFree/ 65/1394/2048M0

Realign_with ¥ v show Full image Show Processing Area
Processed
Show AlgnPoints

Use Linked Wavelets

i 1 m Gamm

Denoise Sharpen o Wisng

Layer Preview el
T ) — | ey e, | (AT - -
e e Rl Rowe | dn | oune
i Resze  Denoise Vavelet
Image  Deringing Fiter

aiing | 5 Sl

2] 0.10]%][ 0.100[%¢] [ 312
v 3] ”-”Elﬂ u.wu!_)‘_xﬂ 35.3
W4l 005 )‘,_{J n.wu't,t__ﬂ 39.2
W 5] 00s[2¢] 0.100[%] ass

Contrast/Brightness Hold Reset -

Contrast srghiness
[ o[%

100[%7]

-

[¢

——
|

W 6] 0.10[3] 0.100

a

36.6

e

Copy To Loadto =

Use fie from Ciipboard

[ 100% er setting changes | X=0 V=250 Stack=154 PT=6 RGB=raw(0 0 0) user2 22}




Demonstrations

AVI file of the Moon
SharpCap
AutoStakkert processing
RegiStax Sharpening



Image Processing with Registax

S k . . R . S 6 [ Registax processing TlFs: C:AUsers\User\Astronomy\QHY Planet Images Processed\Saturn\006 Saturn 22 05 12.64
tac .I ng ] n eg] taX Select MRU~-  Flat/Dark/Reference =

Tools~ Settings~ Cancel | Pause About
Align Stack Wavelet | File Version: 6.1.0.8 06-05-201106:46  Memory UsedFree/Total: 153/11381/2048Mb
Process oAl Save mmage Resln. with | | | o A iShow Full image; Show Processing Area

Processed

RegiStax 6 is the brain child of Cor - Sho Aot
Berrevoets

let Setting

) (® Linear

iniial ‘T_'J Step o®

The Software is available free on the Vo
internet

Use Linked Wavekels

Dencise Sharpen
Preview

10
5 | AVEGAQH MAGES AND VIDEC: 20 May 12\23-15-46-606.2vi(DIE vids) (640+450) D ™
Select  MRU~ Fla/Dark/Reference = Tools= Seftings = Cancel | Pause About o -
Align | Stack Wavelst | File Version: 6.1.0.8 06-05-2011 06:46 _ Memory Used! 142/1424/2048MD
= R L [ Hme T A Showr Protin G
Afigapoints. LAGE Show Allgndata w Regstrationgraph

Show Advanced controls.
Set Alignpoint parameters
Minimum distance between

Min distance from edge
Intensity_selaction

gla;anl' Lo Load Save
® 3x3 area = s
Lowest pixehalue  Hi | 230 = o
weakest Threshold strongest

Number of Alignpoints

Alignment setup  Show Aligament
No Align Rodnterest

Alignmentbox size 0[%4]

Choose the best AVI file and load it
into RegiStax

Max Alignpoint movement 30
Align by Centra of granity
Estimate Rotation

Limit Setup
Lawest Quality (%)

Best Frames (%) |

Frames/Apoint
* Best Frames

Next move the slider to find the
sharpest video frame - this is used as
the master frame to which all the
frames are stacked.

. Gota Frame 1550 = Frame (66): 66/1000




Select the alignment points by
clicking the Align button

The software chooses the
Alignment points for you -To
reduce the numbers move the
Alighment Point slider

Or you can use Centre of
Gravity setting

Not too many points because
this will slow the program
down.

Alighment

W

TG LI AR 2HD VDG,

Select  MRU+  FltDakWolerences T

Align Siack | Wavelel

5
Aigrpoway  Align

Sk Adtwaid o £ hiol
Sat Aignpoing paramatens
Minemeam dislanc e batween
Min distancw from sdoe
Irdnnsaty_sebechon

Defaull Lo | 2504
= T ared

Lowtst proshalus

estn!  Algroreeisersy T aeegel

Figerdspr of Algnpoety

,l\lluqm.gng sotup Show Algrement
WoAbgn  Radmenesi Scan §rames

Algnmentbox poe
Ml Al i, e et
Align by Cantre of graity |

Estimate Rotation

Lirmit Satap
Lowersi Cualty {7
Best Frames (%)
Fraemes/fpcint aEn "
= Best Frames amr

| X=31 ¥=32¢ I=0 RGR=04 &

Fraeme (B6) 66/1000

| Cleseit AP S




Tick the Stackgraph box. Then move the slider to improve the quality and
registration this will set the number of frames used in the final image.

Stackgraph

Then click the Limit tab.

Select | MRU~- Flat/Dark/Reference »

Align Stack | \Wavelst |
Stack Save mage
Stacking options i

Maximzed

Use Nearesthy Alignpomn’

[v] Hormaiizatio

of frame intensity

[¥| Correct gaometry
Stretch histogram after stacking

De-rotate images

o

0 not stack

Registax processing AVE GAQHY132E IMAGES AN

Tools » Settings ~

fersion.6.1.0.8

Stackgraphs_Panel

Difference Cutoff (green Ine)
Quakity Cutoff [red fine)

Reset - %

Difference {max=4532.400 min= 0. EAJt{J

Limit to maximum frameno:

[ 8oe[%]

—

L T o

Alignpoint Stacksize: 456 Frame #: 735
Low qual,:81.55%, DI, cutoff:428.32




Next starting from the
far right hand side move
the slider and watch the
image.

Until the image looks
reasonable, aim to
finish with 60% of the
frames

Then press the Limit
button.

300 frames will give a
good image.

Limiting Numbers

Registax pmcess‘ing A H 3
= MRU~ Flat/Dark/Reference~ Tools - Settings -

EPUs=| 4

Pause About

Select Cancel |
Align { Stack | Wavealet | File Version: 6108 06-05-2011 06:46  Memory Used/Free/Total: 156/1404/20458Mb
i — ¥ Colour ¥ Show Fullimage Show Alignpoints Show Framelist Show Prefiter
Algn
- » LRGB Show RO Show Aligndata Show Registrationgraph
Show Advanced controls
Set Alignp par s

| 104
Lo | 25[%4]
Hi [ 230[3]

strongest

Minimum distance between

Min distance from edge
Intensity_selection
Default
(%1 3x3 area
Lowest pixelvalue

weakest Alignmentpoints: 7

Number of Alignpoints

Show Alignment

Alignment setup
Scan Frames

[0
D

Align by Centre of gravity l__'B'I

No Align R.olnterest
Alignmentbox size

Max Alignpoint movement

Estimate Rotation

Limit Setup
Lowest Quality (%) T an |t
Best Frames (%) | 90 4]
Frames/Apoint

BT
*) Best Frames | 350 | A4

- Goto Frame 123] =

1 100%

| Time used: 00:00:38 Time left: 00:00:00

| Closest AP 6

| X=5¥=221-0 RGB=000




Stacking the Frames

Next press the Stack Button and the software will stack the frames

Registax processing AVE GNQHV132E IMAGES AND VIDEOS\6aturn\Gaturn 20 May 12123-13-46-06.avi(DIB vids) (640x480)

Select  MRU- Flat/Dark/Reference~ Tools~ Settings = Cancel | Pause About CPUs:| 43
Align Stack | Wavelet | File Version 6108 06-05-2011 06:46  Memory Used/Free/Total 156/1404/2048Mb
Stack - [¥ Colour ¥ Show Full Image! Show Stackoraph Resampling
LRGE Show AlignSections Show Stackist Drizzling
Stacking options - O
StackSize
{®) Defautt Winimized
Maximized R.of interest
Use Nearestoy Alignpoints | _Lﬁ

¥ Normalization of frame intensity
[¥ Correct geometry

Stretch histogram after stacking
De-rotate images

Do not stack ‘

[+ pixels at the
il
frameedge

Codec DB id
Compress Qual

Framerate 2h:

Create aligned Sequence
Image size

Original image size
Minimum area
Waximum area
Region of Interast

Sort On Quality Use Prefiters:

Create integrated sequence
Method
! Moving average

Compressed

Averags of | s|};‘;

Frames

100%

ited to 350 frames




Wavelets - Sharpening the Image

In the Wavelet screen move the 6 sliders - starting from the bottom or the top watch the image
carefully to see the improvement in the image sharpness.

Do not over do this or artefacts will start appearing.

Only part of the image is processed so after each adjustment click the Do All Button.

Registax processing AVE GA\QHY132E IMAGES AND VIDEOS\Saturm\Satum 20 May 12\23-15-46-006 avi(DIB vids) (6A0x450) 3 1 B N o R I R
Select  MRU- Flat ference = Tools~ Settings ~ Cancel | Pause About CPUs 42
Mign | Stack | Wavelet | File Version 6108 06-05-201105:46 _Memory UsedFree/ 65/1394/2048M0

Realign_with ¥ v show Full image Show Processing Area
Processed
Show AlgnPoints

Use Linked Wavelets

i 1 m Gamm

Denoise Sharpen o Wisng

Layer Preview el
T ) — | ey e, | (AT - -
e e Rl Rowe | dn | oune
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RGB Alignment

In some colour images fringing can some time be present, if so use the RGB
Align function to correct the balance.

Draw a frame around the image and press Estimate
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Other Processing Tweaks

Its best to save the image as a Tiff file and do the rest of the processing in a
Photographic software program such as Photoshop.

Some difficult images are best processed in the earlier Issue 5 version of RegiStax
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Photoshop - Final Processing

e
e

— Calor Bakance
colorLevels: [0 [0 [0
oyan = Red
Magenta 3

Yelow &

— Tone Balance
" Shadows & Midtones " Highlights
¥ Praserve Luminosity

i
S










Clavius




\-ljf- : 3
.%4

”' R Jw

B

g .
L
S g R

= E
S
e

AR 2192






Creating a Lunar Mosaic




Creating a Lunar Mosaic

Most webcams have a small sensor size, so a small field of view.
To get the whole moon you may need to make a mosaic by taking several videos.

. Set your tracking mount to the Lunar Rate

* Keep settings the same throughout all videos

. Make sure you overlap your videos

: Process in Autostakkert and Registax - use same settings, including Wavelets
. You don’t have to manually align the image frames.

Use Photomerge in Photoshop and Photoshop Elements (8+)
Microsoft ICE program (Free)



