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Overview

This document outlines the steps taken to process lunar data which has been affected by wind.

The Celestron C8 together with
its dew shield (see left image)
and similar telescopes can
present a substantial barrier to
wind.

Lights winds of less than 5 mph
generally do not affect the lunar
images captured with this
equipment. Once winds are
above 5 mph this will start to
affect the quality of frames in the
capture video.

For continuous wind, imaging can
become difficult. If the wind is
intermittent or gusty, there is
software available which can
process a video (SER or AVI) to
remove affected frames.

An affected frame is one where
the object of interest is either
missing or partially displayed.
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The Problem

A 5,000 frame SER video had been captured of Clavius and surrounding craters. The video was
loaded into AutoStakkert!3 (stacking software) and the image anchor point defined (the green box).

a0t SRt ran avi

After completing the stacking process, this was the resultant TIFF file.

The wind induced juddering of the telescope had caused some frames to be incomplete and affect the
quality of the final stack.
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The Solution

The freely available software PIPP was used to process the video -stabilise the frames and remove
incomplete frames. The outline steps are:

Load the lunar video into PIPP.

Select appropriate processing options.
Select the output format (SER or AVI).
Process the video.

A new video is created.

Stack the new video using Autostakkert!3.

ok wnNE

Links to software and documentation:

e  PIPP: https://sites.google.com/site/astropipp/downloads for 64-bit or 32-bit operating
systems.

e Autostakkert: http://www.astrokraai.nl/software/latest.php . Use version 3 for 64-bit or
version 2 for 32-bit operating systems.

e PIPP documentation: https://sites.google.com/site/astropipp/example-uasge/example8 has
the full documentation for using PIPP’s image stabilisation features.

Both applications have been written to run under Windows. Both applications will also run under
WINE on Linux.

Note that SER is the preferred format for lunar video as 5,000+ frame captures can result in large
files of 10Gb or more.

At the PIPP download site, useful software called SER Player can be found. This is used for playing
back and manipulating SER files. https://sites.google.com/site/astropipp/ser-player
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Processing Steps

1. Start PIPP. Open the video via the Add Image Files button or just drag and drop a video onto

the application.

B
File Optic Processing  Help Tost Options
mOpwr- Processing Options  Qualty Options  Arumation Optiors  Outpet Optione Do Processing
image 006 frames) Dark Flos (Dframes) Fat Fles (Dirames) Flat Dok Fles (0 frames)
Fename Type Frames FPS Sae Date Floaze Dvectory
2253 41 ser ser (MONO) 5006 45643  BOOGG00  01/06/2020 224GB D\ _kunar16\moon2
<
Add Image Fies Mutiple Source Fles Optimise Options For.
T Penove Seeced fies * ® Batch Mode O raetsy [ Soleline Cosesp [ Planetary Aemstion (AVI
s s [ Sclor/unar Rl Dac [ Pianetary Avemation (GIF)
Remave Ml image Fies O don Mode [ AVt Archive

2. Because the video in the example is a surface rather than a disc, check Solar/Lunar Close-up.
This will define some sensible settings within the application.

Multiple Source Fies:
(® Batch Mode
O Join Mode

[ 1ss
O AVI Archive

Options s
O Planetary [ Solar/Lunar Closewp] [ Planetary Animation (AVI)

| Solar/Lunar Full Disc [ Planetary Animation (GIF)
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The first frame in the video is displayed together with a red box, the Anchor Feature Box or
AFB. This feature will be used to define the point around which image stabilisation will
happen.

k= PIPP - Input Frame and AFB/AOI — X

Frame Number 100 200
1 of 5006

Frame Size
800 x 600

Max Pixel Value
63%
==
Zoom

s
h W +

Control
Update image
Save Image

Options
Show AFB/ADI

2

Grab the AFB with the mouse and drag the red box over the required part of the image. The
size of the box can be adjusted by dragging the small rectangles with a mouse. In this
example, the large crater Clavius is chosen as the anchor point.

&= PIPP - Input Frame and AFB/AQI - 2%
300 400 500 600 700 80

100 200

Frame Number
1 of 5006

Frame Size
800 x 600

Max Pixel Value
63%
| Grey |
Zoom

o
- h W +

Control
Update Image

Save Image

Options
[ Show AFB/AOI
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5. Move to the Processing Options tab. Observe that Surface Feature has been selected and
options in the Surface Stabilisation section have been populated. At this point, check Enable
Area Of Interest (AUI) box.

=
File Options Processing  Help Test Optons
5 s oA i, Peceg i IR TP O3 AT TS
Inout Gain And Gamma Comection = Frame Stablisation Mode
1.0 5 Gan To Apply To Each Frame Befoce Processng L Otene O Oblect/Planetory
10 s Gamma Comect Value (Use 1.0 To Disable) Suface Stabl
E £ 5 ce Feature Tracking l
Nowge Fiter T S sbbsaticr
[[] Enable Median Nose Fer (Monochrome/Raw Colour Only) B o= —— e
Anchor Feature Box (AFB)
2 = g 32 &l xeesen 272 2l vah
L"_] Comvent Colour To Monochwome Use RG 4 B Channels v
262 e Y Posticn 208 v Heght
Hstogram Equalsation . b
[[] Sretch Histogram Whee Port To: |75 = | % A | & Reect Frames Wthout Anchor Festure
[[] Set Hatogram Back Port To 0% eea Of interest (AN
Equsise R, G and B Channels indhvidoaly £ Enable Ao OF tevest <:= check this box
Overmaposed Detection 10 2] X Postion 604 = widh
] Reyect Frames Wih Orvecexpoted Pusls []
10 + Y Poston 460 + Haght
£7 Reject Frames Without Complete Area OF intensst
Fio And Rotate — &
[ Ro Hodzontaly ] Pio Verticaly n EF Crop Frames To Area Of interest
No Rotation - Frame Fesize (Reduce)
[7) Resze Frames u.
Koep Orignal Aspect Ratio

6. A blue box, the Area Of Interest, appears in the frame display window. Adjust this as
required to ensure the enclosed contents are in every frame. In this case, the craters
Clavius, Longomontanus and Tycho are included.

&= PIPP - Input Frame and AFB/AQI — X
Frame Number 100 200 300 400 500 800 700 8(
1 of 5006

Frame Size
800 x 600

Max Pixel Value
63%

Control
Update Image

Save Image

Options
Show AFB/AQI
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7. Move to the Output Options tab and change the output format to SER (or AVI).

File  Options  Processing Help
Source Files  Input Options  Processing Options ~ Quality Options  Animation Options]  Cutput Options | De

Output Format WinJUPOS Compa
O AVl |@ SER | O BMP (O Animated GIF [] Generate WinJl
C TFF O AITS (O PNG {2-bit16-bit - Colour/Monochrome) Output Frames Mid

8. Pressthe Test Options button at the top right of the PIPP main window. This will validate all
options set to ensure all selections are correct.

Test Options

® Suface Feature

9. Move to the Do Processing tab and click the Start Processing button. In this completed
example, 42 frames (out of 5006) were discarded. These would have been the frames which

did not completely contain the blue AlIO box.

E= ripp
File Options Processing Help
Control Output

= e PIPP x64 (v2.5.9)
Processing: (Batch mode)
Open Output Folder Input file:
D:\_lunar16\moon2\22_53_41 ser
[7] Open Output Folder When Complete Estimating input frames:
Total input frames: 5006
Satus Processing 5006 frames:
COMPLETE PIPP version: v2.5.9
Processing Total input frames: 5006
B ki Frames discarded with no ADI found: 42
:22_53_41ser Total output frames: 4964
I, i 1of 1 Output Frame Type: Monochrome
_ Output Frame Format: SER
Processing 5006 frames - Output Directory: D:/_lunar16/moon2/pipp_20200605_110558/
==
Runtime: 56.1 seconds
PROCESSING COMPLETE
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10. A new SER file is written to a sub folder with a name of the form:

pipp YYYYMMDD HHMMSS

11. The output file can now be processed in Autostakkert. This is the result of the stacking
process. Note that the 3 craters bounded by the blue Area Of Interest box are all contained
in the image.
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12. This is a comparison — left- hand image is without use of PIPP, right-hand image is with use
of PIPP.

This was the final image after mild sharpening and application of contrast and gamma in GIMP.
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