LIMOVIE
Light Measurement Tool for Occultation Observation using Movie Recorded

This brilliant piece of software was written by Kazuhisa Miyashita of Japan. It is available for download from:

http://www005.upp.so-net.ne.jp/k_miyash/occ02/limovie.html
Examples of the analyses of occultations are given below. They should be viewed to appreciate the power of this program in reducing a video record to a neat graphical representation.  (Thanks to Mitsuru Soma for identifying these.):

http://www005.upp.so-net.ne.jp/k_miyash/occ02/lunarlibmtest.html
(Lunar graze of Antares on 2005 July 18 recorded by Dave Clark in Houston, TX)

http://www005.upp.so-net.ne.jp/k_miyash/occ02/io_ganymede.html 
(Eclipse of Io by Ganymede on 2003 May 3 recorded by Kazuhisa Miyashita in Japan)

http://uchukan.satsumasendai.jp/data/occult/limovie/0303intera-study.html
(Occultation of HIP36189 by (704) Interamnia on 2003 March 23 recorded by Isao Ootsuki (graze) and Hideo Takashima and Fujio Ohbain Japan, analysis by Tsutomu Hayamizu; in the latter record the companion of the star was detected at the reappearance)

http://www6.ocn.ne.jp/~okinoobs/star/sonota/antaresu20050331.htm
(Lunar occultation of Antares on 2005 March 30 recorded by Miyoshi Ida in Japan; the reappearance of the fainter component is clearly seen).

Unfortunately the instructions are in Japanese, and no readily-available or reliable translation of the instructions is yet available in English. Because this is such a useful piece of software, the following is a set of instructions that I have written essentially from my trials of using the program. However it also includes some extra information provided by the LiMovie author (Miyashita) in an initial English-language guide, and from Mitsuru Soma. The version of LiMovie used is 0.9.11b
Dave Herald

Canberra, Australia

Sept. 2005

Overview

What is Limovie? [ From the Author of LiMovie]
Limovie was produced to analyze the data of the occultation observation.(LIght Measurement tool for Occultation observation , using VIdeo rEcorder).You can measure the change of brightness of the star recorded in the frame of video, and can output the file of "Comma Separated Value file" that is read by spreadsheet . By using this software, you can measure the luminous intensity change of the star continuously.

The program is designed to analyse video out put of occultation events. The basic scheme of the program is as follows:

1. Record the event as a .avi file. Note that this format does not involve compression, so the issue of dropped frames and the like that can appear in mpeg files does not exits. the down side is that the file size is large. 

2. Run LiMovie, and Load the .avi file

3. Select the object to be measured

4. Make the measurement. This will create a list of numbers in a box to the right of the form

5. Save the measurements [as a .CVS file]
6. Open Excel, load the measurements file, and analyse and plot the data using the Excel tools.

To use the tool, you need to have an .avi file from the video camera, and have Excel (or a compatible Spread Sheet) to analyse the results.
LiMovie Form overview

When you run LiMovie you are presented with a single form. The form is of fixed size, and requires a horizontal screen resolution of at least 1000(?) pixels to be fully displayed.

The form has three basic regions.

1. The major part of the form is where the video image is displayed

2. The large box to the right is where measurement data is written, and can be viewed before saving. Note. The data in this text box cannot be manually edited. It is there merely for information purposes

3. The controls across the bottom – which are used to control LiMovie.

Loading a file
To measure a file, click the ‘AVI File Open’ button at the bottom right. The select the relevant AVI file using usual windows functionality to find and select the file. The file name and path of the currently loaded is displayed.
When the file is loaded, LiMovie will detect whether it is PAL (25frames/sec) or NTSC (30 frames/sec). If it is not exactly one or other of these values, you can assume that there are irregularities in the file – such as duplicated or skipped frames/
Selecting the object

Once the file is loaded the first frame is displayed, together with 3 circles. The circles are used to control what is measured. The area inside the red circle is the primary measurement. The area between the two blue circles is used to measure the background.

To set the circles to a feature to be measured (e.g. a star):

· Ensure that in the box PositionSet towards the bottom right, make sure Star is selected;

· Position the cursor as desired and click.
The circles should now be centred on the object.
Adjusting the selection regions
LiMovie can control the size and shape of the measurement regions, as follows. Note that in Limovie, "Radius" means Pixels on edge of each area.
Size of measurement region

In the Aperture Pixels/Radius, use the up/down buttons under Aperture to adjust the aperture size. The size of the inner red circle will change accordingly. The number of pixels included in the measurement circle is displayed in the box labelled Star
Size of background region

In the Aperture Pixels/Radius, use the up/down buttons under Inner and Outer to adjust the radius of the inner and outer blue circles used for the background measurement. The size of the blue circles will change accordingly. The number of pixels included between the two blue circles (that is, the area used for the background measurement) is displayed in the box labelled BKG.
Shape of background region
LiMovie provides three shapes for the background region

· Standard - Full circular – for use with dark-limb lunar occultations, or asteroidal occultations

· Lunar Limb- Part-circular – for use when a star is near the bright lunar limb

· Meteor – two arcs – to avoid a meteor that crosses the background area.
These options are selected with the option buttons in the Form of BKG-Area box.
Width of background region
When either Lunar Limb, or Meteor, options are selected, the extent of the arc covered by the background region is adjusted using the up/down button under the heading of Width in the Form of BKG-Area box. For Lunar Limb, the available range is from a half-annulus to a full annulus with numerical values of 0 to 25. For Meteor, the range is similarly 0-25, but vary the values to see the coverage.

Orientation of Background region

When either Lunar Limb, or Meteor, options are selected, the orientation of the arc covered by the background region is adjusted using the SettingStart button in the Form of BKG-Area box. Click on this button, and the measurement arc will turn grey, and have a ‘handle’ line to one side. Use the mouse to adjust the orientation to that desired, and click the lock it in place.

Adjusting position in the video
LiMovie contains several controls for looking at the movie. These are:
· a slider bar, that can be dragged to any position in the movie;
· the double-left arrow button – which return the slider to the start;
· the -10 sec, -1 sec, +1 sec and +10 sec buttons – which steps through the video by the number of seconds indicated. NOTE. This function is adjusted to the NTSC or PAL frame rate, as detected from the .avi file
· the -1 Fr and +1 Fr buttons, which steps through the video one frame at a time;
· the forward arrow, which plays the video;
· the small square, which stops the play.

The frame number of the currently displayed frame is displayed at the far left.

Star Tracking
The program can track movement of the star during the course of the recording – by setting the Star Tracking option at bottom right to on. The radius for tracking can be set here. If tracking is on, the x,y coordinates of where the image is being tracked are displayed at bottom left, together with the set value of the x,y coordinates
This feature provides software tracking of the star. The image of the star always moves by the current of air. If the aperture was fixed, the star will move out of the measurement region in many frames. LiMovie has another round region different from the aperture. (And this region is not visible.) It's called "StarTrackRegion" and the radius is "StarTracking Radius". The radius can be adjusted using the UpDown control.

In operation, LiMovie examines the value of each Pixel in this StarTracking circle before doing photometry. Any pixel with a value of at least 50% of the maximum value in that is assumed to be part of the "star image", and the centre of gravity of the pixels is recorded as a centre of the star.

When set the "StarTracking Radius" small, the centre of gravity can be decided more accurately. However, when the movement of the star grows, LiMovie cannot track the star because the searched range becomes smaller than the movement. The StarTracking radius needs to be set to accommodate the movement of the star. In general, it should be set to be the same as Aperture, or 1-3 Pixels larger than the Aperture radius.

In occultation observations the star can disappear and reappear on the way of the measurement, so the complete tracking of the star is not possible (if it tries to do it, it will track some noise during the disappearance). When the Star Tracking option is set to on, Limovie will try to track the star within the area defined by the Radius value in the Star Tracking box and the initially clicked point.  It should be noted therefore that Limovie cannot track a star that moves linearly on the video screen.
Frame Flicker Free
LiMovie has a setting called Frame Flicker Free at the bottom right of the form. This setting has nothing to do with atmospheric flickering of the star image. Rather it is a function to select the timing of draw to LCD. If this switch is turned on, the image was drawn in the timing of LCD's rewrite timing. On the other hand switch is turned off, the image drawn during LCD's display timing. Therefore the flicker is displayed on the screen though the screen rewriting becomes fast. When you want to see the phenomenon better, you may turn on the switch. (This is called "Double Buffering" in using Delphi.)
Time signals
The box headed TimeSignal has several options. And there are options under the PositionSet box that relate to these settings. These setting apparently relate to several forms of video-inserted time signals, enabling time markers to be extracted automatically. This functionality is not known – but those interested should study the LiMovie down-load page, where some pictorial information may provide the necessary guidance.
[From Mitsuru Some - Miyashita-san uses Signal1 for the second pulses from the GHS clock and Signal2 for the minute markers.  In addition if one uses TIVi, which is a time inserter Tsutomu Hayamizu made, the seconds can be read automatically.]

Setting of the Timing method is following.

The LED light and the superimpose that the clock device emits are used for the record of time. 

Signal1 and signal2 are used to detect the LED light signal these lights at regular intervals. When the value of the pixel in a small quadrangle grows more than the threshold value, "Indicator lamps light(in red)  and  "***" is recorded in the column of  timesignal in the record area. The method of setting the detection area is similar to the method of setting the place of aperture. However, the size cannot be changed. The position of default is a place where the signal of my timing device is displayed.

TIVi is a Video Inserter developed by Tsutomu Hayamizu and others. It can be seen to display time on this site. 

http://www6.ocn.ne.jp/~okinoobs/star/sonota/occ20041022-ZC3158.htm
Limovie can read time that displayed by TIVi as follows.

(1) Click "TIVi" radiobutton in the "TimeSignal" group

(2) Match the cursor to the upper left corner of the part where numerical value at the secong was displayed. And click left button of mouse.  --> The figure is surrounded by a blue frame , and numerical value of second is displayed in the box labelled TIVi.
Making the measurements
You can manually view measurement data by positioning the measurement circles, and noting the readings at bottom left. The top row (which presumably allows for separate readings for colour video) gives the measurement value for the read measurement circle. The bottom line gives the value for the background measurement region. The measurement value is calculated as follows.

 VS = (VA(1)+..+VA(i)+..VA(NA)) - ((VB(1)+..+VB(i)+..VB(NB)) * (NA/NB))

       NA : Number of Pixels inside "Aperture" 

       NB : Number of Pixels inside "Background"

       VA(i) : Value of each Pixels inside "Aperture" 

       VB(i) : Value of each Pixels inside "Background" 

       VS : Value that was calculated by measurement process 

In general, to measure the luminous intensity of the star precisely, reduce the aperture and expand the background .

When you want to obtain the best setting of the "Aperture", you may try to using the 3-D representation of the measurement region of the image by clicking the Star Image button at the bottom right of the form. [This feature is introduced in v0.9.10] It displays the distribution of the light quantity of target star. The form that is displayed contains some controls at the bottom. If they are not visible, drag the bottom edge of the form down. Functionality includes being able to rotate the graphic 3-D plot of intensity around the vertical axis, and also the tilt angle of view. Also an option to apply a filter to the image to reduce noise.
The operating method is as follows

(1) Click the "Star Image[3D]" button  --> 3 dimensional graph of the area , that contains aperture and background. Blue-lines and Red-line was Drawn on the Graph
· Red-line is edge of the Aperture. Set the aperture (Red-line) surround the              foot of the star profile. 

· Blue-lines are edge of the Background. Set the Radius of the background avoid the part of bright.

(2) Noise reduction
When the image area is noisy, Click "Median Filter" 3 or 5. The noise is reduced by a similar method processing the data of the occultation observation. And the graph can be made easy to see.
To extract the data for measurement, use the buttons in the Measurement box. You can set the start position manually using the tools for viewing the frames – or you can start from the beginning. Press Start to start the data extraction, Stop to stop the extraction. [This means you only have to extract the data in the few seconds around an event.] NOTE: If you do a measurement to the end of the file, you need to click Stop to regain access to the other controls.
When Measurement is commenced, measurement data appears in the box at the right. The box can be cleared by clicking the DataClear button.

When you have mad a satisfactory measurement run, press the Save To CSV-File button. This creates a ‘comma-delimited’ file that can be read directly into Excel. The meaning of the data becomes apparent when it is viewed in Excel – as headings for each data column are included.

Making pretty Graphs/Measuring the data

Once the data has been loaded into Excel, you have full freedom to manipulate and plot the data. 

The simplest plot is obtained by merely Selecting Column E [Measurement value] and doing a simple line plot. You can monitor background effects by highlighting columns A, E and F, and similarly doing a simple line plot – which will show both the background and measurement intensities.
Extraction of time requires establishing a relationship between frame number and time. LiMovie appears to have some automatic functionality for this purpose – operation not known. Otherwise you can establish this linkage through the manual viewing of the movie, and noting the frame number for particular time events. Not that the measurement data records the frame number as measured from the start of the file [even if the measurement starts from part-way through the file.]

Limitations

Limovie reads the image from the AVI file by using API of "Video for Windows".  Accordingly, there is the following limitations.

(1) DV Codec is necessary to read the capture file. When it is not possible to read a file by Limovie, please install codec that can read the file using Video for Windows.

(2) Maximum file size:

         To the DV file:  Up to 1GB
         No compression file: Up to 2GB 
      *The images of the frames over these limits are not displayed.

