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Abstract
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Location, Location, Location

The Hōkū Ke`a telescope is being placed on the summit of Mauna Kea in Hawai’i. The pink
circle indicates the current location of the 24in, used for instrumentation testing. The 0.9-
meter telescope is currently being built in the 24in telescope’s location.

Overview of My Project
My project involved two main aspects of
preparing for the new 0.9-meter telescope, Hōkū
Ke`a:

1) Program a webcam pointing at the new 0.9-
meter site, installed on the UH 88in telescope.

• Create a historical archive of the
construction
• Monitor weather
• Maintain a back-up of the archive using
FreeAgent Pro

2) Program a Telescope Control System (TCS)
using LabVIEW.

• Will control Hoku Ke`a
• LabVIEW interface is ideal for student
usage
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Part 1: The Webcam

The webcam is used to take continuous images of and around
the new 0.9-meter telescope, or Hōkū Ke`a . The camera
stores these images in both the local computer file “UHH
Webcam” and on the FreeAgent Pro back-up device. These
images will then be uploaded onto the Physics & Astronomy
webpage for others to view, as well as being used as historical
archives taken during the construction of Hōkū Ke`a . After
construction is completed, the webcam will be used to
monitor the weather on the summit.  Additionally, this same
programming will be used to control additional webcams that
will be installed within the Hōkū Ke`a dome to monitor the
telescope.

The two windows below are used to connect the webcam to
its FTP server and to schedule daily recordings for the
historical archives and images for the Physics & Astronomy
webpage.

Part 2: LabVIEW
Laboratory Virtual Instrument Engineering Workbench was
used to create a telescope control system (TCS) for the 0.9-
meter telescope. This new TCS was based on a TCS from
Equinox Interscience (maker of both telescope and dome) and
a TCS created by a previous summer intern at UH-Hilo.

In this TCS, observers input the date and time into the upper
right side, the object’s right ascension and declination into
middle right, and the telescope’s needed position into middle
left. The latitude and longitude of the telescope is preset. Once
the observer inputs that data, LabVIEW plots the data and the
observer will then see the location the telescope is pointing as
well as the location in the night sky of the object they are
viewing. In the boxes next to the graphs, the observer is able to
see the hour angle, azimuth and altitude.

A screen shot of the new TCS I created is below.

In the screen shot above, each colored box represents a
different function within the LabVIEW software. LabVIEW
uses graphical representations to express the code controlling
the TCS. This makes LabVIEW an excellent choice for
controlling the telescope at UH-Hilo. Below is the description
of each color box.

Light Green: Presets of the 0.9-meter telescope’s latitude and
 longitude.

Orange: Programs created by past interns that are used to 
    calculate out the time in Julian 2000 and then local
    sidereal time (LST), as well as the latitude and 
    longitude of our location.

Gray: Programs created by Equinox Interscience to calculate
the telescope’s and the object’s right ascension and 
declination before going into radians.

Red: Inputs of date and time are calculated into Julian 2000
time and local sidereal time (LST).

Pink: Inputs of data go to calculate the Azimuth and Altitude
for the telescope.

Purple: Inputs of data go to calculate the Azimuth, Altitude and
  Hour angle of the object being observed.

Blue: “While Loop.” This loop will continuously plot data until
told to stop. This is used for tracking the observed 
object.

Conclusion
In closing, during my summer internship I worked
on programming a webcam currently mounted on
the UHH 88in for construction archives and future
weather monitoring of the new Hōkū Ke`a site. I also
created a TCS using LabVIEW for the new telescope.

Once the construction is finished, students as well as
teachers and researchers will use Hōkū Ke`a and the
new TCS to make astronomical observations.
Because of its easy interface and graphical
representations, LabVIEW will make it easy for
students to use and later modify the Hōkū Ke`a TCS.

Hōkū Ke`a will be:

• easier to use because it implements current technology to
control the telescope and cameras

• less time consuming to use because it can be operated
from UH-Hilo’s campus

• educational and instructive because it will be available for
use by UH-Hilo students and faculty (and not just a test bed
for new instrumentation)

Right side: This is a
screen shot of the
new TCS.  This
display is also called
the TCS “Front
Panel..

This is a screen shot of the
block diagram within

LabVIEW.  This diagram is a
graphical representation of

the code controlling the TCS.

This shows the
current 24in
telescope in the
pink circle. Picture
courtsey of IfA.

        In September 2008, a new 0.9-meter telescope will be built on
the 4,000m summit of Mauna Kea for the University of Hawaii-
Hilo students. Two important aspects of any new telescope are
the software that will control the motion of the telescope and
webcams that will monitor the telescope’s actual operations.
Laboratory Virtual Instrument Engineering Workbench
(LabVIEW) will be used to control movement of this telescope.
LabVIEW will be used to create a more user-friendly control
system for the students to use. Instead of using text-based
computer codes, LabVIEW uses a graphical programming
environment with icons to create a program to control the
telescope’s motion. LabVIEW programs are more easily
interpreted and have greater potential for problem solving than
text-based computer programs. The current focus at this time is
to design the control’s for the telescope’s motion and create a
graphical representation of the telescope and shutters motions.
The goal in this part of the project was to program and test the
software used to control the several different webcams at the site.
An exterior camera will be used to monitor the construction site,
with later use for weather monitoring. UH-Hilo will also be using
several interior webcams as visual verification of operations
inside the dome. By using webcams inside the dome, students will
be able to watch out for any possible obstacles that may occur
within the dome. With these two important aspects of the new
0.9-meter telescope, students will be able to control the telescope
efficiently and effectively.

These two windows
are where the
operator may chose
recoding times for the
telescope archives on
the FreeAgent Pro
and for the FTP
recordings.

Above: Main control
window for the
webcam used on UH
88in

Above: Basic Settings window with camera’s
information; name, IP (Internet Protocol),
DNS (Dynamic Name Server), etc.


