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1. Introduction

This handbook contains important information abioBint system. It gives explicit

installation, configuration and user guide for feducts which overcome the boundary of

communication methods between human and compuser-@@mputer interface). The first

part describes the systaaiPoint as a whole briefly, introducing its basic clagsifion in web

and client application.

Detailed instructions for the installation and wfemain application situated in the

transmission computer of the user are mentiondatiarthird part. Section four provides the
complex server side manual of the products thahatenly appropriate for normal users but

also for system administrator.

1.1. Abbreviations

Abbreviation | Meaning

P The Address of an internet protocol consisting air46 numbers
(according to the version) which helps to identtig computers i
the network.

URL The textual address that serves for the identiboadof servers ir
the network. The most popular are URL of HTTP pcoto

USB Unversal serial bus that serves as an interface tloe
communication of a computer with external devices.

WWW World Wide Web, Internet
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2. System description

icPoint is an astronomical system for amateur observetbeftelestial sphere. The
basic idea is that the turned head of a user givedlirection of his view. Its name makes
clear about its complete functionality — accordiadg=nglish pronunciation, the word icPoint
means I see point If “c” in icPoint is understood as an abbreviation famntrol, the
meaning switches tol “‘control point. The point which user sees is typically the rednp
from laser device placed on his head (see Figr'ig.movement of the point in space around

him is shown by the turned head.

Fig. 1. Laser pointer on user's head

The main part of the product is installed in thetgole computer (laptop) that is
connected to the web camera which assists to Iabat@oint from the laser pointer. When
looking through the window, glass plate over theanfecence table or other transparent
material, theicPoint system recognizes the direction of view and presithe multimedia
information about celestial item (star, planet, constellation) that is being observed. It
enables to sort out the scientific data or infoioratabout every sky object visible to our
naked eyes. The comfort in handling the applicat®omcreased specially with the help of
spoken orders and using special method for comgolihe mouse cursor using the laser
pointer. In-depth instruction for the installatiand usage of the application is mentioned in

the third section.
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First-of-all, icPoint enables everyone to learn about the celestialelsodasy. The
system developers realized that nobody has compaleteunique technique to guarantee the
latest and the most interesting information abbatstars, constellation and planets. Thus, it is
left for the community of people to fulfill them ing online web part of the icPoint system.
Every individual can add the names of sky objectfis/her own language, fill it with the
multimedia information of all kinds or group staesconstellation specific to a world culture.
Not only varieties of scientific facts, also the thngyand legends from around the world may
be interesting for users who would like to listersbmething new during the observation. The

instructions for such activities are included i #ection 4.
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3. Main application

The main application is the part of tle®oint system situated on the client's computer.

3.1. System requirements
3.1.1. Hardware requirements:
* Portable computer (notebook, laptop) with at least:

0 processor 1,6 GHz
0 operation memory 512 MB
o graphical card supporting DirectX 9.0
o network card (needed for IP camera)
o free USB port (needed for Web camera)

e USB camera or IP camera with minimum resolutionx@8D. The better cam is the

one with longer exposure.
» Laser pointer fixed in frame in headset (in framhglasses next to right eye)

* Transparent material (glass) and “legs” for itssization (conference table with

glass surface is easily available at home)

» Compass, spirit-level and GPS receiver may incrédasaccuracy

3.1.2 Software requirements

* Windows XP / Vista

.Net framework 2.0

.Net framework 3.0

System libraries avicap32.dll, gdi32.dll, user3R.dl

Microsoft SAPI 5.1

Microsoft Windows Media Player 11
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3.2. System installation

For the installation of the application, insert t8B icPoint and double click the file
setup.exg(the program runs automatically when autorun frdra CD-ROM is allowed).
Installation begins automatically in your computér.the end, installator adds a link to
Start/All Programsand runs the applicationPoint with standard settings. First thing to do

after this is to check the parameters of the carfsa®m section 3.3).

3.3. Basic settings of the parameters of the camera

This section describes the settings of the camaranpeters dependent only on the
configuration of the hardware. Press Menu button located to the bottom right part of the

screen. Selecamer a properti es from the displayed options (see Fig. 2).

Fig. 2. Application main menu
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Window with the settings of the camera get displaggee Fig. 3). The fields should

be filled as follows:

* I mage wi dt h - the maximum picture width provided by the cam&ammon

values are 640 or 320.

* Image hei ght - the maximum picture height provided by the camer

Common values are 640 or 320.

* Frames per second - the number of pictures per second requested dy th
system from the camera. The Bigger the numbehésfaster will be the system’s
reaction to your handling using laser device asd #te tracing the new direction of
the view to the stars. Very big number on the otend, demands more pictures
from the camera uselessly because the system wmotlde able to process in real
time. As a result, privilege and power of compukdli be increased in vain. The
recommended interval is from 1 to 10 depending uffen output power of the

computer (more powerful the computer, more pictyesssecond can be processed).

Image width

Image height

Frames per second

Restart timeout
Horizontal view
Vertical view
X-rotation
Z-rotation
Camera type

Camera URL

Fig. 3. Camera properties menu

—7-—
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* Restart timeout field helps to control the function of the camdtagives
the number of seconds indicating a camera failuresuch time interval expires
before another picture comes without any mistakstes tries to restart connection
to camera.Restart timeout is not commonly used in web cameras
(connected using USB) and we suggest you to ldavigh (e.g. 10000). It is useful

for IP camera.

* Horizontal viewis for the horizontal view of the cameara whicim dse
found in the documentation of your camera. It isamgle in real world that is

captured by the cameraitarage wi dt h pixels in the camera picture.

* Vertical viewisvertical angle of view of the camera which t&nfound in
the documentation of your camera. It is an anglkeat world that is captured by the

camerato mage hei ght pixelsinthe camera picture.

e X-rotation andZ-rotation fields depend upon the position of the
hardware during observation of sky objects, willebglained inChyba! Nenasiel
sa ziaden zdroj odkazov.

* From the combo boamer a t ype select type of the camera that corresponds
to your camera the best. For web (USB) camera, ghotte isUSBCamer a. It is

necessary to choose the format of the video wherguB camera.

e Camer a URL is used for IP cameras. This field is unused Bean USB camera

is connected.

3.4. Prepare for the night sky observation

It is necessary to position hardware used by tlstesy and further to inform the
system about that in order to have the completeatassdlute knowledge about the stars. The
basic positioning is shown in Fig. 4. Take careuhlibe surface you are going to lie on — it
can not be reflective, better is rough and dule(ethe cement surface reflects rays from the

laser device).
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Star

Width (pixels)

Camera visible image
Laser 3

Height (pixels)

NatuFal“i‘“eﬂectioé
) of LED inside :
laser pointer

Camera @ C -rotation
L/

‘Eye with the laser pointer y-rotation

Fig. 4. Basic positioning of the hardware

3.4.1. Rotation of the camera

The first step to recognize the direction of therissview is to set the inclination of
the camera. The rotation of the camera represkatsharacteristics of the camera and sets in
the filed menu (see section 3.3) whereby it is ssagy to fill theX- r ot at i on andZ-
rotation.

The basis is to rotate the top of the camera infge y axis) directly towards the
North or to rotate it exactly by thé- r ot at i on degrees. It is recommended to rotate the
camera directly to the North and leave the valu&-of ot ati on to 0. In case it is not
possible, it is necessary to measure the rotatimwhverite down the angle in the direction
towards the East in degrees (when looking fromtdipeof the camera; see Fig. 5). Compass

and protractor might be useful during the measuréme
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N

camera z-rotation

Fig. 5. Rotation of the camera around the Z axis

The gray plane in the Fig. 4 represents the hot&dnansparent material through
which the celestial objects are seen. Attentiorukhbe paid to ensure that the surface is not
inclined (it needs to be horizontal; see Fig. @s-inclination would result in to impreciseness
in determining the direction of the user’s sigh&n@®ra is rotated towards the surface so, that
it can “see” the part thorough which the user lo¢ds adequate part from the surface of
whole material). Comfortable and the most precsswipoint camera to look straight up (in
this case, theX-r ot ati on = 0) — the disadvantage is that the part of transparen
material “seen” by the camera would be small. Ttiecdve way to increase the monitored
surface is to slightly turn the camera around itsxis (rotating down, respectively up; this is
the rotation around the east-west axis in cas&theot at i on=0). Remember, that each

degree the rotation grows decreases the accurabg oécognition of direction of user’s sight.

spirit level

- Sl

Fig. 6. Horizontal transparent material

glassplate

—-10 -
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Rotation around the x-axis gives the angle of mation normal to the view of the
camera (i.e. directly towards the transparent madjeand axis of view from the camera (see
Fig. 8). The first option to trace the inclinatic® to measure it by the protractacPoint
provides also the another easier method using helipelow (see Fig. 7) that can be invoked
using theShow camer a i mage button. Give a light mark on the transparent maiter
so that it can be seen in the center of the imaga the camera. Then, measure the horizontal
distance of the camera from this point and write ithe fieldHor i zont al di st ance.
The vertical distance of the camera from the piat from the transparent material) write to
the field named/erti cal di stance. It does not depend on the unit the distance is
given in, but the units used have to be identiséier pressing the butto8av e, the window
closes and the system calculates the inclinatioth@fcamera and corrects the valuexef

rotation.

Camera view

-

Center camera view to the point in the horizontal transparent glass and type its position
relative to the camera. This will affect the x-rotation camera property.

Horizontal distance

Vieriical distance

Fig. 7. Picture from a camera

—-11 -
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glassplate

camera x-rotation

b

user

Fig. 8. Rotation of the camera around the X-axis
3.4.2. Sky recognition settings

Open the menu (it is opened by the butddenu in the bottom right part of the

screen) and selectirgky recognition settings (see Fig.9).

Minimal accepiable size
Smnll_ Large

—.

Pixel treshold
Benevolent Strict

—.—

Laser color

Reflection color ]

Run st sartup Foe

Is running L}m

Obszervation position
Longitude

Fig. 9. Sky recognition settings menu
With the help of two sliders on the top of the womd sensitivity of the observation
can be modified. The more is the shift towards léfe the smaller and weaker point the

system recognizes in the image. However, this means more interference as shift moves to

- 12 —
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the left, so the direction of observation might kegumping” (changing unexpectedly).
According to the light conditions and used lasanta it is necessary to find the combination
of these values (shifts), that keep the slidersatd right the most while the system can still
recognize in the camera picture the points usetetermine the direction. It is recommended
to follow the FAQs to find the best combination.

Laser Col or stays for the color of your laser i.e. the ponani it on the glass.
Commonly, it is red. If you would like to use pantthat emulates laser of any other color,
change this value by clicking on it.

Refl ecti on col or stays for the color of the point which is formed the
glass as the reflection of natural light rays frtaser pointer. It is typically white.dser
col or andRefl ecti on col or should be selected in such way that they are in a
sharp contrast in case of point substitution duewgluation.

Run at st art up indicates whether the direction of user’s sighausomatically
executed when the system starts.

I s runni ng indicates whether the service (recognition of 'sssight towards
sky) is executed. You can change this value turiting, respectively off. The change takes

effect when thé&sav e button is pressed.

3.4.3 Geographical position of the observer.

Geographical position of the user can be set inviags:

* Manually by giving the values of longitude and tiadie.
On the bottom of the window are field®ngi t ude andLat i t ude (see Fig. 9).
The East geographical distance is given innggot ude in degrees and the North
geographical distance ihatitude. For opposite hemisphere is the value same but

negative.

* Using interactive map

The lower part of the menu contai@ser vati on position andEarth
map. Its use requires Internet connection, so dodhejready in home.

After pressing the buttokart h map, a window with an interactive mapoogle
mapsdisplays (see Fig. 10). Navigation to a city canpgerformed using the upper field,
where you can give names of the city followed byanma and an ISO three-letter
abbreviation for the county. (e.g. “svk” for Slovalor “aut” for Austria). After pressing the

buttonGo! , map shifts to the selected city. Use the buttooated in the upper right section

—-13-—
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to change the map type — street mlp[§), real world picturesSat el | i t e) or a mixed
map Hybr i d). The navigation within the map can be done usiegcontrols on the left
side of the map. Mark your observation positionngsithe red marker, which can be
positioned by left mouse click. Ti®&av e button calculates the geographic position and sets

the newLongi t ude andLat i t ude in the sky recognition settings menu.

]Elratislava_ SVK

l

!
‘I

o E N
&= .

Fig. 10. Interactive map

3.5. Prepare for mouse cursor control

Press thé/enu button located to the bottom right part of theeser. SelectLaser
mouse settings from the displayed options (see Fig. 2). A windewlisplayed giving

the settings of subsystem for controlling the cuisothe mouse using the laser pointer (see
Fig. 11).

14—
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Minimal acceptable size

Small Large
—i

Pixel treshold

Benevolent
%

Laser color
Monitor number

Run at startup

s munning

Fig. 11. Laser mouse settings menu
Similar to the settings of recognition points fdretuser’'s sight direction (Sky

recognition settings, see section 3.4.2), this wmaontains on its top two sliders for the
sensitivity modification. Here it is the sensitwibf searching for point from pointer used to
manipulate the mouse cursor position. Also heteuih, that position of shift closer to the left
means that the system recognizes smaller and weakarin the image. However, this also
means more interference as shift moves to thedefthe mouse cursor might keep “jumping”
(changing position unexpectedly). According to kigat conditions and used laser pointer it
is necessary to find the combination of these \&(ghifts), that keep the sliders towards right
the most while the system can still recognize ie tamera picture the points used to
determine the new mouse position. It is recommertdeidllow the FAQs to find the best
combination.

Laser Col or stays for the color of your laser i.e. the ponuni it on the glass.
Commonly, it is red. If you would like to use p@ntthat emulates laser of any other color,
change this value by clicking on it.

Moni t or number enablesicPoint to control mouse cursor also on the other
computer displays than the main one. Set the mordt@s it is given by your operating
system (Windows) — it is common that O stays ferriiain monitor and 1 for the next one.

—15—
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Run at startup indicates whether the mouse cursor control usimglaser
pointer is automatically executed when the systemss

I s runni ng indicates whether the service (mouse cursor cbasing the laser
pointer) is executed. You can change this valuringrit on, respectively off. The change

takes effect when th®av e button is pressed.

3.6. Control and sky display settings

Press theMenu button located to the bottom right part of theestr. Select
Control properties from the displayed options (see Fig. 2). A windawth
application control settings and display propergjesopened (see Fig. 12).

The first field -Over al | settings enables you to save all the application
settings using a given name. The settings can duetblater by selecting the name from the
combo box list. Use this system feature to pre@eiome system variants dedicated to
specific observation localities.

Di spl ay radi us gives the radius of the observation angle in degjees it gets
displayed on the computer screen. The lower thaeval this angle is, the more detailed is the
part of the sky shown on the screen. Maximum ved 89 degrees.

Maxi mal magni t ude stands for the maximal visibility of sky objectsat will
be displayed. Magnitude is the physical expressiodlarity of the sky objects. The lower
the magnitude is, the “more shining” is the objé&tagnitude does not have minimum — it is
negative for object like Moon, Jupiter, or Sun. é&rmal healthy eye can see magnitude up to
6, some individuals even 7.5, but in common practg this value lower. Clarity of view
depends especially on whether the observation gamk part and the sky is clear; or in a
dense city full of smog on the other side. To st tp — if you are at the dark place far
away from the lights of modern civilization, seetmagnitude to 6. If you are close to the
street lamp, your eyes are not the healthiest ¢yms are wearing glasses and the vision is
not clear) or it is cloudy, set the maximal magaéuo 1 (or even lower). The best result is to
achieve situation when the icPoint displays exattty/ stars you can see on the night sky at
the moment. For common use, maximal magnitude @asesuggested.

Font si ze gives the size of font used while writing the nanoé stars and
constellations at displayed night sky.

Select culture of constellations you would likeview at the image of night sky and

learn about using thePoint application from the combo b&ul t ur e.

—-16 —
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g

Display radius {g
Maximal magnitude FS
Font size

Culture

Language

Dizplayed elements
Star names
Constellation names
[l Constellation lines

Current view

Alitude
Voice control
Run at stariup

Fig. 12. Control properties

The combo boX.anguage is used to select the language for descriptiostafs
and constellations of the night sky.

Di spl ayed el ement s section enables to select what is supposed toaajpe
the night sky. If theSt ar names field is checked, names of the stars and planets a
displayedConst el | ati on names field represents the name of constellation. Fnall
the fieldConst el | ati on | i nes enables to turn on or off the displayed lineshaf t
constellations.

Current vi ew section enables user to manually change the direcf the
displayed part of the night skAzi mut h is the horizontal rotation from the North and
Al ti t ude is the vertical rotation from the horizon (bothgisen in degrees).

The last section of the window serves for the vametrol of application.

—17 -
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3.7. Voice Control

icPoint does not require hands to control the system.li§hef available voice orders
are in table 1. Some last recognized voice commapgsar written in the upper left part of
screen below thes‘el ect ed sky obj ect ” label. Control properties menu (see Fig.
12) is used to switch the voice control on or dfere, theRun at startup field
st art up indicates whether the voice recognition is autoraly executed when the
system startd. s r unni ng indicates whether the voice control is executedmtine menu
gets opened. You can change this value turning,itespectively off. The change takes effect

when theSav e button is pressed.

Table 1. Voice commands

Command Meaning
mouse down Raises the mouse left button click event
close application Ends the application

quit application

update background This command is important forembrimage recognitior).
Use it when the hardware is positioned properly poual
are not pointing anywhere using the laser poiniters

turned off). Use F5 key to do the same job.

update display Redraws the celestial sphere in the application.

update sky

use current sight

show stars

next star Selects next (further from the center of the scresky
further star object.

previous star Selects the preceding (closer to the center ofstreen
closer star object.

show object information Displays the window containing information aboue fh
show star information selected sky objects. (star or planet)

show constellation information|  Displays the wind@entaining information about tHe
constellation that contains currently selected star

hide information Closes the window with the infottoa about the sky

objects.

- 18—
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increase magnitude

Increases the maximum visibimimale by 0.5

decrease magnitude

Decreases the maximum visilgaitnde by 0.5

increase view angle

Increases the display radidsdggrees

decrease view angle

Decreases the display radiGslegrees

start sky recognition

Executes the recognitionitgadion user’s sight to stars

stop sky recognition

Stops the recognition of dicgcuser’s sight to stars

start mouse recognition

Executes the mouse cucsdrat

stop mouse recognition

Stops the mouse cursor

select item one

select item nine

Selects the object 1 — 9 in the window with infotioia
about sky objects. Use this command to change tsell

expandable control (expander) at the same level

9%

select item next

Selects following object in the nsow with the

information about the sky object

select item previous

Selects preceding object ie thindow with the

information about the sky object

select item lower Selects first object containedhimi current expander in
the window with the information about the sky olbjec
select item upper Selects first object containethiwicurrent expander in

the window with the information about the sky olbjec

expand item

Expands (shows its content) currerg¢abbn the window

with the information about the sky object

collapse item

Collapses (hides its content) curodect in the window

with the information about the sky object

use item link

Uses the link in current object — m®Wrom star to th
constellation and vice versa (changes the contér

information window)

1%

read item content

Reads the text in current olfettte information window

show constellation lines

Displays the constellatioas in the image of night sky

hide constellation lines

Hides constellation limeghe image of night sky

show star names

Displays the names of the staing iimage of night sky

hide star names

Hides the names of the stars imge of night sky

show constellation names

Displays the constellatame

hide constellation names

Hides the names of cdakbels

—-19-—
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3.8. Download newer information about sky objects from veb

Choosing the fieldat a updat e in the main menu application (see Fig. 2), will
get the focus to the window (see Fig. 13) whichbéemto set the parameters for updating
local database from the remat®oint database situated in Internet.

B Update all local names
B Update all constellations

B Updte data

Constelfation

id
Language

B Update lines and star as
B Update local name
B Update multimedia data
Sky object
Catiogu

id
Language

[ Update local name
[ Update multimedia data

Fig. 13. Update menu

Check theUpdate all | ocal names field if you wish to update localized
names (names in distinct languages) of all celespaeres and constellation. Check the
Update all constell ati ons field to update constellations (their culturet ké
stars and lines joining the stars visually).

You can set system to update the multimedia daspecific data type without taking
care of an object it is bound to in the system.ddahis, check th&pdat e dat a field
and select desired data type from the combo bogreTare following types availablee xt
(plain text or HTML pages)i mage (pictures, etc.)audi o (sound records)yi deo

(movies) oral | (everything).

—-20-
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The part of menu namedonst el | ati on enables the update of the local name
and multimedia data bound to one constellation. [THefield serves as an identifier of the
selected constellatio,anguage stays for the language of local name and multimnedi
content. Check thélpdat e | ocal name field to allow the update of local name and
Update multi medi a data to update the multimedia information bound to the
constellation.

The last section of the window relates to the sbjgcts. FieldCat al ogue is used
to specify the catalogue, the given object beldig§hip” contains stars and “planet” is the
name for catalogue of planets). Fiéld serves as an identifier of the object in the given
catalogue. Thedeanguage field specifies the language of the imported logcame and
multimedia data. Check thgpdat e | ocal name field to allow the update of local
name and (similarly as i€onst el | ati on) Update nmulti medi a data to
update the multimedia data bound to the object.

After giving the parameters for the update, it ie@ited by pressing the button
Updat e. The progress of update can bee seen in the Ipanrtrof the window. Press the

Cl ose button to return to the previous menu.

3.9. Using the system

At home set the system parameters as mentiondek ipreceding section, prepare the
necessary hardware and move to the quiet and dack go as to have clear view of stars
while lying down on “non-glistening” surface (sibta place is dry grass).

3.9.1. Determine the direction of sight

When arrived to the observation position, placerlthelware and rotate the camera to
the transparent material according to the instoucin 3.4.1. Next, turn the sky recognition
service (direction of user’s sight recognition) &re down comfortably and sayJpdat e
backgr ound” (voice command for the system). If you are gofogise the system for a
long time, repeat this command once upon a timenwloel do not pointing the laser pointer
to the transparent material. After these initialst close your left eye and watch the selected
part of the sky with your right eye (the one, yoa having the pointer close to). After a while
give sound commandJpdat e sky*, which makes the system use the actual direatfon
your sight for displaying the appropriate part adht sky that you are currently looking at,
together with the marked constellations in chosédtue (see Fig. 14).

- 21—
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"o UMi{Polaris).
Z6 i

Fig. 14. Night sky displayed by the system

icPoint system enables also the direct search for stinsets and constellations. The
lower part of the screen contains a window thatlsansed to enter a local name (name in the
language you have selected) of a sky object. Puslithter key to rotate the image of night
sky to it. System automatically adds the most potdbaext (this is the name starting with
already given characters at the beginning) whilgirvg the name after each character. Click
the right part of this window to get a list of pilds alternatives. Besides entering the local
name, it is possible to use prefix “hip” (star ¢agme) or “planet” (planet catalogue) followed

by the identification number (ID) to search theatagues directly.

3.9.2. Select from displayed sky object

System automatically arranges the sky objects douprto their distance from the
recognized direction of user's sight and marks ttearest star. You can display the
information about the selected object pressingntioeise left button in the lower part of the
screen or using voice comman8how obj ect i nformati on® The multimedia
window (see Fig. 15) appears in the left part gEen. Information about the constellation
where the currently selected star belongs can bplajied by voice commandShow
constellation information”. Opened window can be closed by pressing same

button or by saying commanéii‘ de i nf or mat i on”. To display the information about
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other sky objects near the center of the curresgldy, use second or third button in the lower
left corner of the screen to navigate to them. Yan move in the direction towards the
border (voice commandNext st ar “), respectively to star or planet nearer to thetee
of the screen (I oser st ar®). The information displayed in window gets autdioally

refreshed when the selected sky object changes.

Constellation: UMa

al

Ursa Major

Local name: Urss Major

# | Big dipper

| Hobbits

| SN1997F to Big Dippe
Spiral Galay M101

| Ursa major bear

Ursa major constellzation map

ol -
. |

SL:H
)

Fig. 15. Window with multimedia information about sky object
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3.9.3. Window with information about sky object

Window with the information about sky object is idied into immovable heading and
scrollable information. Under heading comes basicrmation about the selected sky object
(planet, star or constellation). Next on this leeemes expander with list of connections
between stars and constellations and localizedmediia information.

The overview of window with multimedia informatioabout constellation “Ursa
major” is in Fig. 15. At the top of window can bees basic information panel together with
image of constellation as it can be seen at thietsigy at the moment. Each item in the list of
embedded stars within  the  constellation  containsnk li (,Det ai | ed
i nformation...") toinformation about the star. The link can beeeuted also using
voice commandudse item | i nk”when itis marked as actual for voice controlngsi
yellow outline.

When displaying information about star, the listcohstellations per world culture is
displayed instead of the list of stars. It providesic information and linkDet ai | ed
i nformation. .. ”toeach constellation.

In the Fig. 15 is the first list (list of conneati® stars-constellations) collapsed, to
leave more space for the last part of the windawisinot accessible while displaying
information about a planet. Thus, even more intargsmight be the second list named
Local i sed i nformti on, which stays the same for stars, planets and eltatsins.

It contains textual and multimedia information bduto displayed object, grouped to
languages they are specific to. Click the languagehich you want to get the multimedia
information. It will display the local name of trselected object and list of headings of
multimedia information associated with current sMyjects (planet, star or constellation).
Click the selected heading or say voice commadpg'and it em’ if there is a yellow
outline around the item (it is selected). Systeapldiys desired data — if it is audio or video, it
starts playing it. If it is text or image, the syst displays it. If it is text, you can let system
read it by sayingRead i tem cont ent ” or by clicking the text using your mouse.

It is possible to step from one to another expafider hide-able and expandable list)
selecting it by the yellow outline mentioned abaeady. To move the selection on the same
level use Sel ect item one”, “Select item two” till “Sel ect item
ni ne”, or “Sel ect item previous”, respectively Sel ect item next”

(see section 3.7). Use commanBxpand item’ to expand selected expander and
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command Col | apse item to hide its content. To move the selection to thgher

level, say “®1 ect item upper“and“Sel ect item | ower”to move lower.

3.10.FAQ

Why the transparent material (glass) is neededt ispossible to make it somehow
else?

Of course, there could be many ways to do the spmimeWe have focused our
attention to invent a method that is based just@mmon hardware that can be found in many
households.

The most frequent opinion is that the solution ddog to place the camera on user’s
head and detect the direction straightforward frtme stars, the camera would see.
Unfortunately, this is not possible. The problenthiat common web camera (the same is for
IP cams) is unable to “see” any star. There is Bimpt enough light from a star coming to
the web camera, to make any change in the receimade — when you point your web
camera to the night sky, it will stay complete déskack). Solution could be the usage of a
reflex camera (this is a problem, while they arenfimre expensive than a web cam; and it is
not possible to use web cam to do the job this vaag) set is exposure (time of exposition) to
about 10 seconds - this long period is requirddttenough light from stars thru the ocular of
the camera to get a good image of a night sky. Would have to leave your head directed to
a star, you want to learn about, for 10 secondsowitany movement (if you move, the image
would be blurred and useless) — no one would bkea that.

Therefore our solution uses a web camera (postdiamethe ground) in combination
with a glass. The transparent material (glasskedias a plane of projection — here the light
emitted by the laser pointer falls and its refl@es are monitored by a web camera. The
positions of reflections are recognized by the eaystand the direction of user’s sight is

evaluated.

Why azimuth always “jumps” when | am looking difgatpwards?

There is nothing to worry about. It is very nornpdenomenon. The interval of the
accuracy of thecPoint system moves around 3 degree — i.e. about andigance on the
surface of a sphere. If this altitude is near tal@grees, azimuth does not play any role.

It can be imagined as if one is on the North Pdl&arth — to go around the whole

Earth means just to make a few steps (i.e. longiaglthe equivalent of the azimuth changes
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very fast, however your position is not changed/veuch). To go around the same arc when
situated on the Earth’s equatorial is not so sinapie stays for some thousands of kilometers.
So, be satisfied, observation of stars is not &ty this.

What | supposed to do when the laser pointer isedroff but the system still shows
new azimuth and height of 0.907?

Give command “Update Background”. If it does nolphet is necessary to set the
“pixel threshold” value in Sky recognition settinggenu more strict (shift the slider towards
right).

What is the meaning of “pixel threshold” in menu fbe settings the recognition of
mouse/sky?
This value is needed when searching for the pamthe picture. It is the minimal

color change necessary so that a pixel in the @ésumarked.

What is the meaning of “minimal acceptable size” nrenu for the settings the
recognition of mouse/sky?

This value is needed when searching for the pamtise picture. It is the minimal size
of the area found in the picture necessary to mke tit as interference. Interference is
common epiphenomenon while acquiring picture frédva tamera — these are area in the

picture which changes without user’s choice sotbde filtered automatically

What to do when azimuth and the height changes ety ?

First of all, check the picture from the camerarifyewhether multiple reflections
occur or not when the light from the laser poiriédiron the transparent surface. In case of the
unsuitable material is being used — very thick glabere reflections can occur more times or
you are lying on the very reflective surface. Toyldy carpet under you or lie down on the
grass.

If the picture from the camera is alright, try et she “Pixel threshold” value in the
Sky recognition settings menu more strict (shif¢ tslider towards right), or tighten the
“minimal acceptable size” (shift the slider towana®re right). Don’t forget to repeat the
command “Update background” at certain intervaltiofe when there is no shine on the
surface of transparent material occupied by theecaniThis command guarantees that the

data about the picture from the camera is cornedtrelps in filtering the interference.
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Is there any help, when the camera is working prigpé¢he system receives images
from it, but there can not be seen any reflectibthe laser pointer?

Yes, there is. Move yourselves to darker place e@meck whether the camera can
“see” the part of transparent material (glass) soei pointing to using the laser pointer. If it
does not help, the problem is the exposure (timexpbsition) of the camera. Common web
and IP cameras has at least partially configurakposure — change it to the highest available
value (the longer the period is, the more lighteseived by the camera, so the camera can
catch also the weak light ray from the laser po)nté is suggested to set the exposure to the
maximum and to lower the brightness as neededilB@tastruction can be found in the user

guide of your camera.

What to do when the direction of the observatiotursed on, also the picture from
the camera is OK, but I still do not get any newegdor azimuth and altitude?

Check if both the points from laser pointer arablesin the image from camera. In
case they are not visible, you need to move youeseh such a way that you are able to see
through the part of the transparent material oclipy the camera. If both points are visible
then try to set the recognition parameters legststrso it can detect smaller points (shift
“minimal acceptable size” in the Sky recognitiontisgs menu towards left) or enable more
benevolent evaluation of the pixels (shift the ‘gikhreshold” in the Sky recognition settings

menu towards left).

What to do when azimuth is constant but it seemsetas some degrees beyond?
Rotate the camera in such a way that its top seirfactowards the North; check
whether the inclination of X-rotation is correcgt and if the transparent material is really

horizontal. See section 3.4.

What do you mean by white respectively grey coltegts of last calculated azimuth
and altitude in the upper left corner of the screen

White color means that the data are up to dateorG®lchanged to dark grey when the
system is not able to recognize new data aboutlitleetion of the user’s sight for a longer

time.
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What to do when cursor of the mouse “jumps” fredqlyewhereby the screen does not
contain any areas colored similar to the color loé faser from laser pointer?
Try to set the “pixel threshold” in the Laser mowsdtings menu stricter - shift the

slider more towards right.

What to do when cursor of the mouse “jumps” freglyewhereby the screen contains
some small areas colored the same as the laser?

Try to tighten the “Minimal acceptable size” in thaser mouse settings menu — shift
the slider towards right. If the area colored thens as the laser is of equal or even greater

size, then the laser will not work correctly tillch areas are removed.

What to do when the control of the mouse curstuirised on, picture is also released
from the camera but cursor does not move whenritpoithe screen with the laser pointer?

Try to let system more benevolent recognition sg#ti— let it recognize small points
as well (shift “Minimal acceptable size” in the lemsnouse settings menu more towards left)
or enable the benevolent evaluation of pixels {ghé “pixel threshold” in the Laser mouse

settings menu more toward left).

3.11. System uninstallation

Open Control Panel (Start / Control Panel) and toalick Add or Remove Programs.
SelecticPoint and press the button Change/Remove. A guide @agisd for the system

uninstallation.
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4. Web application

Important part of thaecPoint system is web application which enables usersdtb a
new information to the system thru the InternetisThformation can be scientific — e.g. news,
research descriptions, local names, culture sgectinstellations, or popular content like
myths and legends. Any user can download all thia tb his/her icPoint application.

To use the web application, connect to the Inteamet use your web browser. The
application has been tested on Internet Explorévi@zilla Firefox 2.0 and Opera 9.10. Use
standard players to view the multimedia conterd Ifkages, video and audio.

4.1. How to start?

There are some flash animations included on théallason CD (in directory
/doc/flash) showing the most popular and the mastguently used functionality and
properties of the application interface. The puepad the animations is to serve as
supplement to this guide and they do not covethalldetails of the interface. Use the Adobe
Shockwave software (tested on version 9) and a twelwser to play it. There are 3
animations present on the installation CD:

skyObjectSearch.htm basic properties of the interface, example aimfoand
navigation, searching for sky objects.

addLocName.htm adding of local name to a constellation and aatigct, example
of editing existing names.

addMultimedia.htm- adding multimedia information to a sky objectample of error

message, editing the multimedia information an@ldigng its history.
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4.2. Application interface

1. Main menu 2. Main page frame 3. Page title 4. Search form 5. Search results

Project
Download
Links

Sky objects

Constellations Latin abreviation:

nBrkhpwvionportugfy

Fig. 16. Elements of the basic application interfac
The basic user interface is shown on Fig. 16. Effteplart of the page contains main
menu. The dynamic web application is accessiblS§ky objectandConstellationlinks. The
main (center) part of the page usually containggepitle and can contain a form or list of

results.

4.3. Sky objects searching

The interface for searching the sky objects is sgibée by theSky objectstem in the
main menu. It is shown in Fig. 17 and contains aceform and a list for displaying the
search results. After entering the criteria tofikls and pressing the search button a search
of the database is run and its results are disglalke form contains &lear button too for

clearing all the form fields.

—-30-



icPoint — User guide

1. Search form 2. Catalogue ID 3. Catalogue 4. Type 5. Latin abreviation

SearchSky Objects

6. Search ) .
| atin abreviation:
search Tear
7. Clear
OonNpoTU @Y YWw
g. Greek letters Latin abreviation
i tar 4] n/ Bdd Names /£ Aadd mulimedia
m S Add Hames / Aadd mulimedia
9. Results 469 i g c_L 5 Add Names / Aadd mulimedia
table < ipp: g 1 S Add Hames / Add multimedia
m S Add Names / Aadd mulimedia
m S Add Names / Aadd mulimedia
m S Add Names / Aadd mulimedia
Add Names / Aadd mulimedia
Lidd hlanas w S Add multimedia
10. Operations ! 1 g L Show / Add Names /Aadd multimedia
u! i m S Aadd Mames /Aadd multimedia
n S Aadd Mames /Aadd multimedia
m S Aadd Mames /£ Aadd multimedia
| m S Add Mames /Aadd multimedia
Hi':l [aF - Show /Add Names /Aadd multimedia
Hi[_ - 1 Show /Add Names /Aadd multimedia
Hi':l [aF - AL 5 Add Mames / Aadd multimedia
11. Pager i - L 5l Add Mames /Aadd multimedia

m S Aadd Mames /Aadd multimedia
m /S Aadd Mames / Aadd multimedia

Fig. 17. Sky objects search interface

The form fields can contain these values:

Catalogue ID the id of the sky object in the catalogue or téeleM/m for Earth’s
Moon

Catalogue the name of the catalogue. Currently the apptivatcontains two
catalogues — Hipparchos for stars and a planelogata with visible planets.

Type the type of sky object, can be a star or a planet

Latin abbreviation the latin abbreviation of the sky object, you eanter only a part
of the abbreviation. You can uGzeek lettergdo add Greek letters to this field.

The list of results shows a message in case thenecaresults to display, or the results
themselves. If there are more than 20 results argaglisplayed, which can be used to switch
to the other result pages. The list shows theathlogue name, type and Latin abbreviation
for the sky object. It contains also the operatidois sky objects:Show/Add namesor
displaying the Localized names interface (descrinethapter 4.5)Show/Add multimeditor

displaying the multimedia information for the skyject (described in chapter 4.6)
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4.4. Searching the constellations

Using the interface for constellation search user gearch the constellations, add new
ones or display information about them. The inteefés accessible bgonstellationlink in
the main page menu and it is shown on Fig. 18.ofitains a search form, buttons for
searching, adding new constellations and cleahegférm. After pressing the search button

the search is made using entered criteria andtsestd show in the table bellow the form
1. Search form 2. Latin abreviation 3. Constellation culture 8. Operations

4. Add new
constellation

afjn shortcut:

5. Search
Culture:

6. Clear form

7. Search results Culture Latin shortcut

Edit MNames ListmulimediafStars Lines Changes

Fig. 18. Search constellaions user interface

The application is searching for criteria also amstellation history, if a result is found
in item history, the actual item is displayed arsing the linkChangesthe history can be
viewed. Form contains these fields (for adding astellation all have to be filled):

Latin abbreviationthe constellation latin abbreviation, up to thietéers are allowed

Culture: constellation culture

The results table can display a message if notseatg found, or the found results. It
shows constellation culture, latin abbreviation #meke operations for items:

Edit — editing the item, allows changing the const@tatculture and abbreviation.
After pressing this link a similar interface likeggF19 is shown. Two links are showdpdate

for updating the item an@ancelfor canceling the changes.

1. Update 2. Cancel
Culture Latin shortcut
Update Cancel

Fig. 19. Update item user interface
Names— link to Localized names interface for adding diimed name to this
constellation (described in chapter 4.5)
List multimedia— link to Multimedia information interface for g¢ileying and adding

multimedia information to the constellation (debed in chapter 4.6)
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Stars— link for displaying the list of stars in consation. It is shown in Fig. 20. The
interface contains the link for returning back tanstellation, form for adding new star to
constellation and a list of stars in constellatidime form contains field for Hipparchos
catalogue ID of the star and a button for addirggdtar. The list of stars contains linkere
info, which displays more information about the stasky object search interface abélete
for removing the star from constellation.

Lines — link for displaying the list of lines in condtgion. These are used for
graphical representation of the constellation i tfainicPoint application. The interface is
shown in Fig. 21. It contains the link for returgibhack to constellation, form for adding new
line and the list of lines in constellation. Fodad new line two Hipparcos catalogue star ID
has to be entered to the form and #dd button has to be pressed. The lines list contains
More info links for displaying the information about thersta Sky object search interface
andDeletelinks for removing the line from the constellation

Changes— link for displaying the history of changes fdem. The interface is
described in chapter 4.7.

1. Back to constellation link 2. Form for adding new star

— Stars in constellation Umi western

catalogue ID Back to constellation

4. Add star I

button

More info  Delete

5. Stars
in constellation

More info  Delete
More info

More info

§. Operations

More info

More info  Delete
More info  Delete
More info  Delete
More info  Delete
More info  Delete
More info  Delete

More info  Delete

More info Delete

Fig. 20. Stars in constellation
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-

. Return to constellation 2. Add line form

Lines between stars in constellation Umi western

3. 1D prvej
hviezdy e 2ok to constellation

4. Second
star ID

5. Add
line

6. Constellation
lines

More info  Delete

More info  Delete

More info  Delete

7. Operations N More info More info_ Delete
More info More info  Delete

More info More info  Delete

More info mMore info  Delete

Fig. 21. Lines in constellation

4.5. Working with localized names

Because of different localized names for differamguages the application allows to
change and add new names for sky objects and datistes. The interface can be displayed
usingNamedinks in results tables for searching sky objestd constellations. It is shown in
Fig. 22 and contains the link for returning baclsky object or constellation, form for adding
the name and list of localized names. New namebeaadded with the form, the name locale

has to be specified too.

1. Return to sky object/constellation 2. Add name form

Add localized name fef star 11767 hip
3. Name locale
4. Name

5. Add name

Fig. 22. Localized names interface

The list of localized names contains two operatiddit operation for changing the
name andChangesfor displaying the list of changes (described amterChyba! Nenasiel
sa ziaden zdroj odkazoy). The locale cannot be changed; the name has toiected for

the locale.
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4.6. Work with multimedia information

Multimedia information can be added to sky objestd constellations, downloaded to
the main icPoint application and displayed. The interface for addithe multimedia
information is accessible by ti&how multimedidink in the results tables in sky object or
constellation search interface. It is shown in R@.and contains the link for returning back to
constellation or sky object, form for adding new ltimedia information and list of

multimedia information.

For adding new multimedia information all form fislhas to be entered:

Title — information title, it will be displayed in thePoint application

Language- information language

File — the file containing the multimedia informatigkllowed are text files (txt, html),
images (jpg, png, gif), audio files (mp3) and vidies (avi). Maximum file size is 4 MB.

The list for displaying the multimedia informatihows the title, language and
information content type. Besides it contains opens Download for viewing (or editing)
the information Edit for changing the title, language or uploading rigsvfor the information

andChangedor showing the history of changes for the infotima (described in chapter 4.7).

1. Return to sky object/constellation 2. Add multimedia information form

 Mutlimedia informatiopt for star 11767 hip

3. Information
title

4. Information
language

5. Information
file

6. Add
i 4 ME.
7. Multimedia
information = W Language Type
Polaris iI'I'IEII;{E,.-"'[:IT'Ig Download Edit Changes
8. Operations = F El =] Download _ Edit Changes

Finding polaris

Fig. 23. Interface for adding and displaying multinedia information

4.7. Showing the history of changes

The application is capable of saving the historylefnges for constellations, names
and multimedia information. The history can be ased byChangeslink in the lists for

displaying the items. The interface is similar te bne shown in Fig. 24. It contains link for
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returning back to the constellation, localized naméhe multimedia information and a table
showing the changes. Table shows the date of chdahgeoperation (Insert — new record
inserted, Update — record update) anBescription of the change. In case of multimedia
information history of changes a link for downloaglithe original file is displayed. The

interface serves only for displaying the histotysinot possible to rollback the change, but it

is possible to correct the record by updating it.

1. Return link 4. Download link {only form multimedia information history)

Item history for minfo Polaris

Back

Operation

2. Item changes
list 9:43:07 AM  Insert

Update LBy A . s Download

3. Change
description

Download

Fig. 24. History of changes for the multimedia infomation

4.8. Frequently asked questions

After adding new multimedia information the browdees not load the page.

You have tried to upload too large file to the pdgés allowed to upload files up to 4
MB size. If you try to upload larger file, servezrdes to access next page because of too large
request.

When editing the multimedia information a file eeded.

If you want to edit multimedia information, you heto upload newer version of the
file to the server. If you have not made any chartgehe file, you can upload the original file,
but the file is required.
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