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Abstract

When capturing data using a raw colour space, such as RAW8 or RAW16, SharpCap (and other image
capture programs) will display colour on the screen but saved files will appear to be monochrome
and may display a grid pattern. Additional software is required to generate the colours —a process
known as debayering. This document describes how to use the program PIPP to debayer single or
multiple images.
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Version History

Version | Date Comment
1.0 13t July 2017 Initial release.
1.1 17t July 2017 Minor formatting edits, no content change.
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1 Introduction

When capturing data using a raw colour space, such as RAW8 or RAW16, SharpCap (and other image
capture programs) will display colour on the screen but saved files will appear to be monochrome
and may display a grid pattern. Additional software is required to generate the colours —a process
known as debayering. This document describes how to use the program PIPP to debayer single or
multiple captured images.

The question was raised on the SharpCap Forums relating to using a ZWO 224MC camera — see post
https://forums.sharpcap.co.uk/viewtopic.php?f=19&t=228 . The process described below can be
applied to any manufacturer/camera model.

Thanks to SharpCap Forum user LarryH for providing the images to enable development of the
document and for testing out the debayer process described below.

2 Further Resources
Information on the RAWS format can found at http://docs.sharpcap.co.uk/2.9/#RAWS .

Information on the Bayer filter mosaic can be found at https://en.wikipedia.org/wiki/Bayer filter .

A PIPP example to debayer a raw video can be found at
https://sites.google.com/site/astropipp/example-uasge/examplelA .
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3 Overview
A ZWO ASI224MC camera was used for the capture of the M57 nebula. These were the outline
steps:

1. SharpCap was used with Colour Space RAWS to capture 24 x 8 second frames as PNG files.
2. The 24 PNG files were processed in PIPP using an RGGB debayer pattern.
3. The 24 debayered PNG files were stacked using Deep Sky Stacker.

These are ‘before’ and ‘after’ snips of the main object in the individual images.

Single frame from SharpCap (mono) After debayering with PIPP (colour)

This was final (cropped) output from Deep Sky Stacker and is a good demonstration of the value of
stacking (when comparing with the single colour frame above).
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4  Which Debayer Pattern?

There are four debayer patterns:

e GRBG
e GBRG
e BGGR
e RGGB

The question will arise — “how do | know which debayer pattern to use for my camera?” For this
camera, a Google search for zwo asi224mc debayer pattern turned up
http://zwoug.org/viewtopic.php?f=21&t=2077 . The answer, directly from the company owner on
the ZWO User Forum, was RGGB. Further research gave the following debayer patterns for other
ZWO camera models:

e ASI174MC, GBRG
e ASI1600MC-cool, GRBG
e ASIO71MC, RGGB

An Altair GPCAM V1 COLOR has a debayer pattern of GRBG.

Different camera manufacturers/models use different Bayer patterns. Most camera manufacturers
have user forums and these are a useful source of information. If all else fails, then try each of the
four Debayer pattern options in PIPP (see below) until the output looks right.

PIPP Debayer Patterns

Colour Debayer Options
— n [ IEI

<

Debayer Algorithm: Debayer Pattem:

Colour Debayer Options

Bilinear W

Debayer Algorthm: Debayer Pattem:

Colour Debayer Options
Bilinear ~ | BGGR P .

Debayer Algorthm: Debayer Pattem:

Colour Debayer Options
beibioy =2 O ]

Debayer Algorithm: Debayer Pattem:
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5 Debayer Process

The program PIPP can bulk process several files by applying the same processing parameters to each
file. The following example uses four files — frame_0001.png, frame_0002.png, frame_0003.png,
frame_0004.png — to demonstrate this. Follow the steps below to debayer single or multiple files
using PIPP.

1. Drag and drop the file(s) to be processed onto the PIPP Source Files tab.

&2 piop - o b
file Options Processing Help Test Options
Ogtions  Processing Options  Qualty Options  Ansmation Options  Outpxt Options Do Procesang
image Fles (dframes) Dark Fles (Dframes) Pt Fles (Dframes) Fat Dark Fles (0 frames)
Herayme Type Frames FPS Size Date Fiesze Drectory
frame_0002 prg g 1 . . 060772017 B3755K8 D\ShapCapData\M57
frame _0003p0g pog 1 - - 060772017 63727¥8 D \ShapCapData\MS7
frame_0004 prg g 1 - - 060772017 6376 X8 DAShapCapData\MS?
frame_0001 prg g 1 . . 060772017 63307K8  D\ShapCapData\MS7
< >
Add image Fles SN T Ml e e . .
O Batch Mode [ Planetsy [ Sowiunar Oosews ] Planetary Animation (AVY)
Romove Selected Fles 3 > 1ss [0 Solwline Fl Due ] Panetary Animation (GIF
Remove Al Image Fies ®) Join Mode D AVI Achwee

2. The Join Mode message appears, press OK to continue.

Add Source Files X

Join mode had been selected because one or
muore source files is an individual image file
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3. The PIPP - Output Frame will appear, showing the monochrome image.

4.

k= PIPP - Qutput Frame — X

Frame Number
1of 4

Frame Size
1304 x 976

Max Pixel Value
100%

| Grey |
Zoom
- 253. " -+
Control

Update Image

Save Image

From the Input Options tab, Select Debayer Monochrome Frames and Debayer Pattern RGGB
(RGGB is appropriate for a ZWO ASI224MC camera, for a different model of camera choose
an appropriate pattern from the Debayer Pattern dropdown)

B pipp - O
File Options Processing Help
Scurce Fn:»ccur-; Options  Cualty Options  Animation Options  Outpat Optiors Do Procesang

Bonng AV Fe Options
Bning Oisabled v | Bening Type [ Decode Y800 Codec Frames Strctly
Average Of Poels v Boning Calculation SER Fie Options

As SER fle Header v Puel Depth
Raw image Fle Optons (DCRAW
nput Frame Range

[T] Enable Raw image Mot Ped Flter uw
~] Limt Frame Range

&1 Debayer Raw image Fles

Binear (Fastest) v Debayer Agorthm
Raw Camera Sensor Colour (Fastest) v Qutput Colour Space
Input Frame Droppng
v Hohight Recovery Type - - = x
Leave highights uncipped fastest) ohéght overy Typ 3 =7 Frames To Drop Aer Each Frame Is Inout
r -x—r ‘re—u'.'a:n:r —— nput Frame Colour/Monochrome
[ Extract Fle St Date/Time From Flename O

AutoDetect

Colour Debayer

emember £ Debayer Monochrome Frames

Colour Debayer Option

Binear v RGGB
Debayer Agorthm Debayer Pattem
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5. Press the Test Options button at the top right of the PIPP window. The Test Options button

can be used anywhere during the PIPP process to check that selected options give the
desired result.

Test Options

6. The PIPP - Output Frame left hand panel will change to reflect the effect of the Debayer
Pattern selection.

&= PIPP - OQutput Frame — X

Frame Number 200 400 600 800 1000 1200

Y

1of 4

Frame Size
1304 x 576

Max Pixel Value
100% 100% 100%

B @ A

Zoom
25% v\ [+
Control

Update Image

Save Image
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7. Onthe Output Options tab, selected the desired output file format, PNG in this case.

&3 riep o X
file Optons  Processing  Help \T;'.W
Source Fles  Input Optons  Processing Options  Quaity Options kmm

Output Fommat PHG Fe hamng

OM OSER OBMP O AmstedGIF bl 3 Keew Osgnal image Fienames X
O mE O FTs (36271680 - Colour/Monachrome) [[] Dusable image Frame Rerumbenng
 Otout Orectory._ = . |2 Add Leadng Zeros To image Flename Numbers
|Defaut (Source Flo Devctory) | == 7 nchude Quaky Vake 1n Flename

Use Defot | | Select Drectory |

Outpet Scbdrectory

£ Create Scbdrectory

Subdrectory Name

[pop_ | & Aopend date and teve

Output Flename Prefu Output Hename Suffix
i | oo |

Colour (RGE) Charmel Spitting

[[] Soit RGE Channels Colour Output Ondy) .

Output Frame Dropping

0 |3 Frames To Drop Aer Each Frame Is Output

8. Onthe Do Processing tab, click the Start Processing button.

B ripp o X

Source Fles  Input Options.  Processing Options - Qualty Optons  Anmation Options Outpest
Outpet

PIPP x64 v25.3)
Processng: (Test Run)
nput files:
DA\ShapCapData\M57\rame _0001 png
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9. When the processing has completed, the processed files will be found in the folder indicated
in the processing summary. The Output Directory will usually be found in the source file
folder as a sub folder (with a name of the form pipp_YYYMMDD_HHMMSS).

2 owo

fle Optioms Processing Help Test Ogtiora
Source Fles  nput Ogtiors  Processng Options  Qualty Optiors  Anmation Optone  Output Optiors Do Processng

Cortrad Output

St Processeg Careel Prcesseg PIPPaE4 0259
Processng Uon mode)
Open Outout Folder ot fles
~ o/ - g
£ Open Outont Folder When Comolete BA Dy \ME v 000 g
Rt D \ShapCaoData \ M5T frame_0004 prg
COMPLETE Estmatng rout frames
Total rout fames 4
Procesung Processng 4 frames
Flo. frame_0004 pry PIPP verson v259
I e o4 Tetsl rput bames &
Totel outout frames 4
Processng & frames ia Outont F Type: Coh
Queput Dvectory D/ ShapCapData/M57 pipp 20170713 135505
Furtme 4 2 seconds
PROCESSING COMPLETE

10. The processed files will have colour and are now ready to be stacked in Deep Sky Stacker or

another suitable program.
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