Imaging on a Budget

: A quick Su-fVe'y of I55|—R _-I'magin_g 3
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he DSLR vs. the CCD
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The DSLR..
'Relatively'inexpensive_ - . ACCD..,
Fairly large format . . '

« Greater dynamic range
e More sensitive “QE”

* Higher resolution with
monochrome GCD

« Narrow Band and filter
Imaging

No cooling needed
Easier to Process
Very versatile

Can be used for “normal
imaging”’
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For long exposure — a different setup

For Prime Focus and
Piggy Back —need a
tracking mount.
Autoguider controlled the
best

“Live View” or Computer
for focusing

A DSUB controller or
remote cable control

T-ring + adapter (2-inch)
Power supply (batteries
and/or AC adapter)

Memory cards or large
computer HD
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Tripod Imaging



Tripod Imaging

No special setup — just camera + lens and tripod
Usually short exposures (less than 30 seconds)
Can use stacking to increase signal to noise (s/n)

Good for conjunctions, the Moon, constellations, Milky
Way and other subjects (i.e. — satellites)



300mm Lunar Images
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Galaxy clusters. .
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.. S0 What IS.Prime Foou‘s.lrnagi'rig?
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.' L T'he BSLR. is. ettach'ed directly to the teleeoOpe .
| Focus rs critical. Computer programs CURNELCRUTE easy
- Need good trackrng can be arded with an autogurder
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Guiding — Autoguider setup..

“

™

Autoguider = Guide scope plus a Guide Camera, usually
mounted “piggyback”

Guide scope — focal length no less than 1/3 the primary scope

Camera — CMOS or CCD, when possible use a CCD as they
have lower noise.



Choosing a “Guide Program™

[E1PHD Guiding 1.8.0 - www.stark-labs.com (Log active) =]

The most “bang for
the buck — PhD or
“Push here Dummy”

Able to use most

dedicated guide

cameras, plus a .
number of CCD’s and

even planetary

cameras

Guiding exposures
should be >1 second

Can take ‘dark
frames’ to reduce

noise in CMQOS
cameras




Dark Frames and Flat Fields

« Dark frames — used to remove thermo noise generated by
CMOS and CCD chips. Though DSLRS often have low
noise, they are generally NOT cooled.

 Flat Fields — correct for vignetting and dirt/imperfections
In the Imaging train. Can be taken at twilight or other
methods. ~ Average of 5 to 10 frames at 20 to 30 K ADU’s



Boosting your contrast — LPS filters

* Imaging from Suburbs — deal with a wide variety of light pollution
sources

« LPS filters — light pollution suppression filters can boost contrast (or
relative s/n by up to 3x. Works best under moderately polluted skies.

* But even those specifically made for DSLR’s and CCD’s can shift the
color balance — needs to adjusted during the processing.



I.ma‘ging-Ti,p's.’."'

Use “raw mode” inste,ad of Jpg or other cempressed formats

* Take a series of dark frames to match exposure tlmes and for changes
~innightly temperature. : :

Flat fields-may be necessary1f the optics and/or camera chlp is d|rty
and/or unevenly illuminated.’ '

Try-different ISO’s other than the hlghest gain setting. -
Use stacklng to reduce noise, boost S|gnal and remove trackrng errors..



mage Gallery — M31 (8-inch f/4)
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M13 =~ 80mm f/6
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Puttlng the Red.Bac.k Th@ I\/Ic!dlfled DSLR
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* M42 - uninodified
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High Resolution Imaging of PNe

. .
.

NGC 7009 NGC 7662

 Long Focal Length, a large stack of short exposures
« Can use programs like Registax to sharpen/process image
* Doesn’t require autoguiding



»++ - Fun with Image Processing!- . . -
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Nebulosity — Inexpensive & Easy to Use

Processing View Window Help

® nebulosity File

Main Image

Image

MNebulosity v2.0.3b

Display
M Auto scale

1S

e e |

Zoom ([ 100 )(-)(+)

-

Capture Control

¥ No camera

diC

Canon DIGIC I / 1l DSLR
Fishcamp Starfish
Meade DSI
Qsl 500
SBIG
Starlight Xpress USB
CCD Labs Q8
L Capture Series T

Preview

Frame and Focus

Abort
Directory

Name Seriesl

e 0

DSLR Shutter

Exposure control

# Exposures
Duration 90

W™ Enable Mirror-lockup

Delay control

Sequence start 710
Before frame -1'

After frame Y

Start Sequence

' Abort Sequence
Total Remaining 00:31:59

90s exposure (1/20)




nehulosiy File

Main Image

Image Ol View  Window

HEIp

Batch Demosaic+5quare RAW color

Batch Sguare B&W

Crade image Quality (auto)
Normalize Intensities
Batch Geometry

Pre-process Color Images

icale

Pre-process B&W/Raw Images

Bad Pixels

Align and Combine Images
LRGB Color Synthesis

B =

1[.'“' LY | + ]

-~

ntrol
"' No camera

|’-
f

Advanced

| Duration b5 1 0.000

# Exposures

Time lapse (s} |0

Capture Series
Preview
Frame and Focus

Abort

Directory

Name Seriesl



R o S >

De-mosaic RAW (Faster) + Square

De-maosaic RAW (Best guality) + Square 3B
Square BEW pixels

One-shot Color with Line Filters [

Zero Min

Scale Intensity

Bin/Blur Image

Sharpen image

WVertical smoothing {deinterlace)
Adaptive median noise reduction
GREYCstoration noise reduction

Mirror/Rotate Image
Resize Image
Crop

Adjust Color Background (Offset)

Adjust Color Scaling

Adjust Hue / Saturation i (s)
Discard color (L only)

_ ure Series
Levels [ Power Stretch

Digital Development (DDP) | ol
Curves t and Focus

review

Show Pixel Stats
Image Info

Measure Distance
rectory

ftpedia

o Error connecting to Meade DSI




A few more images — M51 (8” t/4)




M65 and M66



NGC 4725 (I) and 4718 (r)




.The Rosette':,. 5
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