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Chapter 1
Introduction




You can read a PDF version of this book with
accompanying images here:
http://lavadip.com/media/SkEyeIntro.pdf



SkEye is a mobile planetarium software
for Android phones. It can orient the view using sensors available
on the phone.

With SkEye, you can use your phone as
a finder-scope for observing equipment, especially telescopes.


When reading the following pages, remember that the Virtual-DSC
is the main innovative feature in SkEye.
Much of the development effort has focused on this feature. I will
be enhancing the regular features expected from a planetarium in
future versions.



 

Accuracy and completeness

The accuracy of SkEye is affected by a number of factors, both
internal and external.The external factors have the maximum effect
and include the following:


	For the Virtual DSC mode, accuracy of the phone's sensors and
environmental effects such as surrounding magnetic fields.

	For the Real DSC mode, mounting errors as in any DSC
setup.



The effect of external factors can be mitigated to a large
extent by multiple alignments.

Internally, SkEye is yet to account for the following
effects:


	Atmospheric refraction (which is most evident near the
horizon)

	Precession and Nutation of the Ecliptic

	Apparent motions of stars and DSOs



Operational Modes

Bluetooth DSC

 Support for Digital Setting Circles
connected over Bluetooth is in the works.

Virtual-DSC

 This is the most innovative feature in
SkEye. It is the cheaper, convenient (but possibly less accurate)
alternative to real DSCs.After attaching your phone to the
telescope OTA, you can use it as a finder-scope and a PUSHTO guide,
without any additional equipment.

Please make sure you read the detailed tutorial on Virtual-DSC
before using it.

Hand-held mode

 Users of Google SkyMap would be familiar
with this mode. It lets you quickly identify objects visible in the
sky as well as search for them.










Chapter 2
Virtual DSC



The Virtual DSC mode uses only the sensors on your phone to
guide the planetarium view.

Advantages over a real DSC


	
Cheaper



	
Quicker to install and get started



	
Less messy (no wires, batteries, etc)



	
Isn't affected by mounting errors.





Disadvantage

Possibly less accurate than a real DSC. The source of the
inaccuracy is the magnetic field measurement.

Magnetometers measure the Earth's magnetic field to provide
orientation. There are various errors introduced at this stage:


	
The Earth's magnetic field itself is not
consistent. It varies from place to place, and time to time, quite
unpredictably. (The major components of the variation are taken
care of).



	
There is often some magnetic interference
from the environment, such as large metal structures, electric
circuits, underground metal deposits, and so on.



	
Some phones themselves induce a magnetic
field around them, affecting their own sensors.





In-spite of all these caveats, I have
found this method to be accurate upto 1 degree with single point
alignment. With two or three alignment points, accuracy can be
improved to about 0.25 degrees. Further accuracy is possible under
ideal conditions.










Tutorial for Virtual DSC



1. Ready your telescope


	
You need to attach your phone to the
telescope's Optical Tube Assembly (OTA), such that the phone moves
whenever the OTA moves. (See figure below).



	
You can use, for example, Velcro or two
sided tape on your phone's jacket to attach to the OTA. You can buy
a cheap phone jacket and attach the jacket permanently to the OTA.
That way, you can attach and remove the phone quickly whenever
needed.



	
The direction in which you attach doesn't
matter. Also, type of mount doesn't matter. Attach in such a way
that the display is conveniently visible and operable.



	
You will get best results if your telescope
doesn't have metallic tubes or mounts, since they cause magnetic
interference. If they do, try to attach the phone furthest from the
metallic content.



	Try to observe from a location where there is little magnetic
interference, for example, keep away from electric poles and wires,
or metallic railings.



 

2. Ready your Phone



	
Make sure the phone's system time is
accurate to within a minute (if not seconds). You can use, for
example, the Navy Time application to
verify the time accuracy.



	
Start the application
SkEye.



	
You have to specify your precise location.
I recommend you use GPS to specify the location. The locations you
specify are remembered so you can use them quickly later.



	
Some phones require their sensors to be
calibrated. You can do this easily by waving the phone around a few
times. Check whether North is approximately where you think it is.
(When the sensors are not calibrated, you will see really wild
errors that are easy to notice).



	
Now attach the phone to the OTA, as described earlier.





 


3. First Alignment

 Although, theoretically, you need just
one alignment, typically, you will be making about three
alignments. Choose a bright and well-known star/planet for your
first alignment. If you can't chose,
SkEye can suggest it for you.

Click Menu button -> Indirect
Mode -> Add new Alignment. You will
see a list of objects sorted by their “easiness to view”. SkEye
prioritizes objects by their current altitude and visual
magnitude.

Chose one of these objects, and a dialog will show up asking for
confirmation.

Now move your telescope so that this object is centered in the
field-of-view. Then press Accept and don't move
the telescope immediately, for atleast a few seconds.

In the alignment screen click “Return” to show
the planetarium view. The object you selected in the previous step
should now be visible in the center of the cross-hairs.

You have successfully made the first alignment. If you move the
telescope now, you will see the display changing in tandem! You can
now try finding a few objects, or do more alignments as described
in the next section.

 


4. Adding more Alignments

You can add more alignments by following the procedure above,
but SkEye offers a quicker way to do
this: Insta-Align. Here's how you use it.

Slew your scope to find another bright object. If there is a
difference between the scope's view and the planetarium's view, you
can simply drag the view until it is centered in the cross-hairs.
The words Insta-Alignment will be shown along with
a couple of buttons.

Once the object is centered, press the “+”
button and you are done!

As a further shortcut, SkEye will show a button to align to the
nearest object. For example the “Align to Venus”
button in the figure. This is handy and also more precise than
relying on your eyes to match the cross-hairs and pressing the
“+” button.

To cancel the alignment you can click the red
“X” button, or simply move the telescope away.

You can add as many alignment points as necessary.
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