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1. Outline

UFOAnNalyzerV2 is a software to analyze the moving object in the night sky that was recorded by
UFOCapture software. It provides you with these advanced features:

e Align the field of view by using star catalog.

¢ Measure the object position (Az, Alt and RA, Dec).

e Analyze the direction, speed, linearity and magnitude of the moving object.

e Calculate the distance to the object from the observed altitude and assumption height.

e Detect the meteor stream from the meteor stream catalog.

e Draw a trail map and a ground map.

e Draw a field of view of a camera.

e Other auxiliary functions such as making a peak hold image and trimming a video and so on.

UFOAnNalyzerV2 is improved from UFOAnalyzerV0 as following:
e Measuring more accurately.

o
(o}
(o}

(0]

Self-adjust the view parameters and calculate the measuring errors.

Analyze the deinterlaced fields and calculate the linearity errors.

Measure object’'s magnitude by the comparison with stars that based on color
temperature.

Self-adjust analysis area and auto retry analyzing.

Align the field of view against the atmosphere refraction and the aberration in optical
systems with 4th correction formula and reducing the calculation errors at the
singularity.

Simplify the classification by physical characteristic and adopt azimuth measured from
the north toward the east.

e External data

o
(o}
o

The star catalog that contains stars brighter than 10th magnitude is supported.
IMO Working list 2007 as the meteor stream list is supported.
Installable map data.

¢ New function

O O 0O o0 o o0 o
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Batch process of plural cameras.

Edit the mask image.

Draw a ground map and field of view.

Draw a trail map on great circle.

Read clips during the periods and arrange by the elements

Estimate distance and absolute magnitude from assumed height.

Estimate radiant point and geocentric velocity by multi-point angular velocity
measurement.

Output a report formed of xml, xsl, which can change the template (V2.07)
Move or trash clips. (V2.07)

e Output various data

(0]
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Output the profile data and select one
Output specified term to CSV

Output UFOAnNalyzerV0O compatible M.CSV
Output results as XML for each clip

UFOAnNalyzer was made by SonotaCo personally. You could use it free for personal use. If you could
use in organization, you must be permitted to use in advance by SonotaCo. Although
UFOAnNalyzerV?2 tries to analyze as accurate as possible, it might detect false object or include large
error. Judge the validity by yourself for the result.



This manual is based on UFOAnalyzerV2 V2.07 on February 17, 2007. The changes from V2.00 are
described as “(V2.07)” in this manual. The changes after V2.07 will be in SonotaCo.com.



2. Basic mechanism

This chapter describes basic knowledge to use UFOAnalyzerV2.

2.1 Data flow

Following files are output for UFOAnalyzerV2 instead of C*.csv for VO.
® Output profiles that contain setting parameters for each camerainto p_*XML.
® Output analyzed results and adapted camera profiles for each clip into *A.XML.

® |n addition to captured results (*.avi, *.xml, *M.bmp, etc.), p_*. XML is used to analyze.

® You can create p_*.XML manually from a clip or from C*.csv that was already analyzed by VO.
p_*. XML (or each *A.XML) must be created before analysis.

® Once analysis has done, if you could re-analyze, *A.XML is prior to as the profile.

® Once analysis has done, analysis results and profiles are saved in *A.XML. You can re-analyze
clips with it. UFOAnalyzerV2 doesn'’t create C*.csv for VO.

® You can output the analyzed results into OBJ*.csv or M.csv, which is compatible to VO.

® Figure below shows normal data flow as green arrow and migration from VO as red arrow.

UA2Stream. csv  GM*. DAT SMap200S. csv UAZEC|ass. csv

UAZ2 DIR. csv
UFOCaptureEx UFOCaptureV2 UA2_PARAM. UFA
UFOAnalyzerV?2
M. avi M. xml analysis mask edit View
M+M. bmp
C*. csv = AL XML MsN. bmp Mask
UFUAna|yzer(HO} zelection zave A
| profile ad just TrailMap
M*. CSV save P seletion & read P
UEOOrbit l—-—-ﬁﬁiﬁfp- p_%*. XML GroundPlot
Uk. csv "Rxml FOVMep
ufo_report.xsl
UFORadiant
0BJ*. csv
UStream. csv )
cdata for each olip
- data Interval Analyzelog. txt
PeakHold

Iprogram / process

UFOAnalyzerv2 Data Flow



2.2 MS link
UFOAnNalyzerV2 relates scintillation masks to the reference stars. It is called MS link. As all
processing in UFOAnalyzerV2 is based on MS link, it must be created as accurate as possible.

[Before creating MS link]
The blue points are scintillation masks and the yellow points are reference stars.

[Sample of including inaccurate MS links]

When creating MS link by automatic links, displays + mark with red as the center of the scintillation
mask and connects to related stars with red line. Red + mark is also made by planets, clouds, objects
on the ground and so on. If there are too many stars to display (i.e. too lower magnitude to display), it
could link another stars.




Mask editor has following functions for building accurate links.

e Set max pixels for link length (“lim” in link)

e Delete the links which difference between one and average of all links is greater than

standard deviation ("<SD" in link)

e Set the lowest magnitude for the reference stars.

e Left click to link another star.

e Right click to delete the link.

¢ Re-create scintillation mask (edit or auto)

e Set the link inhibit area (L-,R-,U-,D-)
During adjustment of the view, it could create link automatically at any time and reduce errors. You
have to create as much as accurate links especially when creating the profile.

[sample of including accurate links]
This is after deleting wrong links.

After accurate links are built, you can automatically adjust the parameters for the view by Adjust
function in Profile sheet.

During automatic adjustment, it displays the status in Profile sheet as following. For example, there
are 92 effective links in 172 masks, average of error between center of the brightness points and
reference stars’ coordinate is 0.259 pixels (0.022 degree), max of them is 0.475 pixel (0.039 degree).
EaSk 172 link 92

pix avr 0259 max 0475
deg avr 0022 max 0039
2007/01./08 22:47:06)

It could adjust automatically less than average 0.3 pixels independent on any lenses. It means 0.03
degree in case of 1/2 inch CCD + 6 mm lens.



[After finishing adjustment]
This is after adjusting previous figure. All of the stars are overlaid reference stars.

Once adjust the view accurately and preserved as profile, it could link almost accurately in analyzing.
If stars position not matched, it could alarm optionally.



3. Quick start

This chapter describes basic operations from installation to analyzing.

3.1 Getting started
e Installation
o To use UFOAnalyzerV2, your system should have Microsoft Windows 2000, Xp, Vista.
It is necessary to log on as a user with administrative privileges for the first runtime.

o DirectX V9.0 or later must be required.

o Download distribution package UA2xxx.lzh or UA2xxx.zip and expand it into
appropriate directory (e.g. c:\\UFO\exe).

o UAZ2 directory (e.g. c:\\UFO\exe\UAZ2) is execution directory.

| PELAD [ GrUFOsexskUA2 B
T P ET T | 47 [ $55E
I Systool -] | Microsaft VCEO.GRT Tl T2
B 5 UFO [ PROF Tl 73
Bl ) exe [ChStreams IrA Il Tl
B a2 %] GdiPluzdil 1672 KB FPr—ias
[ Micrasaft WCRO.GRT =] GMe136n34_16.0AT 447 KB DAT Ivdll
&) PROF %) meveraOdil 612 KB PAMr—ian
I Streams readme_txt 2KB THAMIE
[ UA2-2005 Smap2DDDS.csv 9350 KB Microsoft Ex
) Uazall UHZ.exe 892 KB P —ual
5 UFo2 UP|2_DIR.CS\" 1 KB Microsoft Ex
) UFOA UHZ_EOIaSS.CSV 1 KB Microzoft Ex
) UFOOrhit = uaz_PARAMUFA KB UFA IPAIL
[ UFOR 13 KB Microsoft Ex
| MDE 68 KB AX Il
= UA2 ufo_report.xsl 8 KB HSL AR

o UA2 DIR.csv and UA2_PARAM.UFA will create on first execution time.
o UA2 DIR.csv and UA2_PARAM.UFA contain parameters at execution time. To
recovery the initial status, delete these files and PROF directory.

e Uninstall
o Delete UA2 directory.
e Start

o Double click UA2.exe in Explore to start the program.

o If Windows Vista, you have to start as administrator for the first time.
¢ End

o Click upper right "X" button to end the program.



3.2 Create profile

The profile is to record camera direction, optical aberration and so on. It must be created for each
camera. It must be re-created if camera direction, lens, capture card was changed.

The profile is saved in PROF directory in execution directory. It is related to the directory that is
contained clips. The profile could be created from the results C*.csv of UFOAnalyzerVO. It describes
how to create manually from clips as following.

[Step 1. Add source directory]
Click “add” in Main sheet to specify directory, which include observation data. It may be upper layer

directory.
Main | Profile/finslyze | Glass | Plat | Uty | Viem | Mask Editor | Trail Map | Ground Map |
wteinlyse [ dir [ profile [|| prev | Stll | HitM [~ Areabt [~ SciM [~ Az
add )-\___’ | next| > | K| P | Il |_IlH | pistep
ol I EDER 2=l
Glip Thput Direstory

Date @ all " ranes ¢ [20061227
¥ E Mo
read dir | 7| analyze all| A

{5 2006 |

2007
Doc [D¥Decument E Cp
0 clip B0 %

class [ m [sec | mae | 1) 2006

: ) 20Ei0
; ) 200611
4 | =N %ﬂm 2
[ =l

st

[Step 2. Read clips]
Click “read dir” to list up all clips in the directory and display the first clip on the View sheet. Click one
in the clip list to find a clip that includes lots of stars.

iz UFO AnalyzerVi2 E-¥Gap¥S6¥2006¥200612%20061227¥M20061227 190331 TK1_S6 _loi x|
Main | Profile/fnalyzs | Glsss | Plot | Uty | Viem | Mask Editor | Trail Map | Ground Map |

Glip dir [ uze [ dir [ profile [ prev | Still |- HitM [~ AreaM [ ScM [ Az [ Ra [ S -A Save | 0089 » 0000 b 162 m 26
= |
et > iz 168.7438 ey 21,7262
I

add ||+ E¥Cap¥Sa¥200a¥200 I B | | IH I Dlsteppine [ saweclick 1 |pa 0458808 de —2a1011

allunl D=258.06k m{H100k m} am=0.5

a\lufll

Date (= all " range ( latest
e B I e e O S
Tdir | Panalyze all | & [ddl [ B > Rami| > m

csv
cument .
24 clips

delete a obj | _delete aclip
class | [sec | mag [cdeg [dr [dv [Wo | av

clip name
M20061227 190331 _TK1_36
M20061228 002416 _TK1_S6
M20061225 004935 TK1_36
M20061228 012457 TK1_S56
M20051228 016451 TK1_ 56
M20061228 020648 TK1_S6
M200651228 024509 _TK1_56
M20061228 026221 _TK1_36
M20061228 031151 TK1_56
M20061225 031814 TK1_36
M20061228 032402 TK1_S6
M20051228 032833 TK1_ 56
M20061228 033436 _TK1_S6
M20061228 034053 _TK1_56
M20061228 041069 _TK1_36
M20061228 041532 TK1_56

[Step 3. Overlay the reference stars]
Click Profile/Analyze sheet and Mask Editor to overlay the reference stars. These stars are not
aligned yet.



iz UFSanalyzerVz cX7ap¥S6¥2006¥200612%¥20061227¥M200F* Z2o_vsvuac_TK1_S6 =[5}

; s | Plot | Uty |
save P | save A

lid [T ]sid observer ¥ intle
cam[w30ZH2U | lens [Gmm cap [ExVisiont rooy| [ bbf
[ meme [ step oo01000 | 8
[ fovh [ BE000] Ry [ T000[ T st 53
k4 0000]- [ k3 0060]-2] [ ke [ -0030[
s [ 00 | 00 [ ret [ 0000}
ez [ 220000} Pev [ 30000[ move <» j
adj pos all | ddpix |mﬂ mask O link O
[ pes | 0000010

(o}
J—
=1 =
a él o Ieij magHj o
T lewl B0j= magl | 2000)=bvf |-030]=
analyze
R ety ddl [ 8]leap [ 4011 [ T2 [ 1]

click! | click2 | mod h | add a obj | delete a obj | delete a cip

7l Map | Ground Map
prev ot opt-mask

r
 line area-mask = lin
QN [N o i

link | fill & d-area

0042 0000
az 1983409 ev 07.2201
3 109.2840 dc -44.4502

class m | sec mag | cdeg | dr | dv | Wo
4| | »
clip_name [oclss [mae [cx  ~
M20061228 002416 _TK1_56 0 oo 640 |
M20061228 004935 TK1_56 0 0o &40
M20061228 012457 TK1_56 0 o0 640
M20061228 015451 TK1_S6 0 00 &40

0

n

M20051228 020648 TK1 56 0o G40
MInncmao BN T Te fn#4n :I
4 3

[Step 4. Enter the observing location]

Enter the observing location. Longitude and latitude is angle in degree with floating point. You should
enter till the 4™ place of the decimal point as accurate as possible.

¢ Ing: longitude in degree. Plus if east hemisphere, minus if west hemisphere.
e lat: latitude in degree. Plus if north hemisphere, minus if south hemisphere.
e alt: height above sea level in meter.

[ ]

tz: time zone in seconds. 0 if GMT, 32400 (i.e. 9 hours) if JST(Japan).

Enter the camera direction, which may be rough value to find a relation between the blue and the
yellow points.
e az: azimuth measured from the north toward the east. (0 for north, 90 for east, 180 for south,
270 for west) Be careful of being changed from VO.
e ev: altitude toward zenith(90).
e rot: rotation of the view in degree.

1wz UFOAnalyzerVi2 E¥Gap¥S6¥2006¥200612¥20061 227¢M20061228_020648_TK1_56 (=1}
Main  Profile/finalyze | Class | Plot | Uty | View | Mask Editor | Trail Map | Ground Map |

read F | save F| save A || prev [[edit ((: dat g opt-mask [~ me W star  saveN ngggsgngnnn .
. line area-mask I . z ev
I [T Joid 56 ] oboerver flowiaCo | v intlc | rext| oo | 5 ot = coicmask 20 (801 "roload |2 1002840 do -44502

e ARE AT T —frar{ervmoang L _ink | _ill |
re[788 [ an :ll tz [32400]=
el ! A
[ fagh [ 56.000- [ = Tﬂﬂﬂﬁralc 58.3)=

=1 =1 |
k4 non0j @ k3 [ 0060 w k2

1 -

et Rrol [ 0000]2
[7az [ zeoo00)- o=, >
e i

s d-area

am | smag | _del|x1

x|
B pos | 0000010
3
a g T {levH [ 256] - mesH[ 2000+
2| maeligyl [ 60} magl [ 4000=fbyf [-030]-=f
analyzs I
= =1 gy I et
e W s e s = el W
click1 | elick2 | mod b | add a obj | delete a obj | delete a cip
class | m [sec | mae [cdee [dr [dv [ Vo [av

< | »

clip_hame |o |class | mag |c>< -

M20081228 002418 _TK1 _S6 o 0o 640 |
M20061228 004935 _TK1 56 o 00 640
MZ0061228 012457 TK1 56 1} 00 640
M20061228 015451 _TK1 _S6 1} 00 640

1}

n

M20081228 020648 TK1_S6 0o 640
Mtnﬂﬁﬁ 290 N04RNN T TR an__ean :I
4 3
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[Step 5. Relate to reference stars]
Find the relation between scintillation masks (blue points) and reference stars (yellow points). If

necessary, you can change the view settings manually. (Click "az","ev","rot" spin button to change the
value in step.) Click “link” and "manual link" on MaskEditor sheet.

s UFO AnalyzerV? EX¥Cap¥S6¥2006¥200612¥20061227¥M20061228 020648 TK1 S6 —1af x|
Main  Profile/fnalyze | Olass | Plot | Uty | Vigm | Mask Editor | Trail Map | Ground Map |
[read P | cave P| save A || prev |[=dit f‘ dot " opt-mask I uuuu y 0037
) [Cead P cave P sove & | prov | lne € areamask i = 1962680 ev 057070
lid [T [sid[56 | observer W inte | rext] aito | o S8 S ¥ 1085805 dr 450052
camWO0ZHZU | lens [Bmm | eap [ExVision700T] ™ bbi M _fill | (< d-area

e [ T30 it [ 350 e [ T2 2 [32400
tme [ 70} memo step 0001000 —‘

¥ fovh [ 66.000] i yx T000]2 I ste [H] j

e [ 2zannls QE'

adj pos all | ddf m_l ask 0 TNt

i vs | 0000010

. g. o =
2 levl [ 50} magl [ 4000}~ bvi [D30[-=]

analyzs I

¥ retry ddl j leap j 11 j 2 j

click! | click2 | mod h | add 2 obj | delete a abj | delete a cip

class m | sec mag | cdee | dr |dv | Wo
4 | 3
clip name [ofclass [ mae [ox =
M20061228 002416 TK1_56 0 0o &40 |
M20061228 004335 TK1_56 0 oo 640
M20061222 012457 TK1_56 0 0o &40
M20061228 015451 TK1_56 0 00 640

0

n

M20061228 020648 TK1_56 0o 840

M:[nnmqao AR T RA fn AN :I

4 3
- .. ... _ K

[Step 6. Manual link]

In Mask Editor, left click at the yellow point, drug to the blue point, release left click, and the red link
line will appear. Link at least 5 points as mentioned above to scatter on entire screen. The link start
point is related to the nearest yellow point automatically, whereas the link end point is put on the
mouse released point. You should release the mouse at the center of the star as precise as you can.
If you find too many stars, “star” changes number of stars to display. After building links more than 5
points, click "adj pos all" on Profile sheet to start adjusting the auto-view-adjustment. If ddpix on

Profile sheet sets greater value, adjust quickly. If the check box k4,k3,k2 turn OFF, they are excluded
from the auto-view-adjustment.

w2 UFO AnalyzerV2 E:¥Cap¥S56¥2006¥200612¥20061227¥M20061228 020648 TK1_S6

=]
Wain  Profile/Anakyze IO\ass | Plot | Uty | Wiew Mask Editor |Tra|\ Map | Ground Map |
read P | save P save A | prev | _edi I me ¥ star  saveN |T245 5 00
save | ev i =N A —
lid [T sid 56 | observer W intle | et | aut | - reload |}5 0330450 de 370676
e [ 3 Click. Star 3 Gellow)
cam[WO0ZHED | lens [Bmm | cap [Exvisiant 700Ty] L Bbf i G | s el _del [ = |

=
g [ 1387 lat B _Ian [ 3] t= [ 32400
oo [T roms [ v 0100

[ fovh | BE000[ 7w [ 1.000) T ate ss.a\ﬁ

k4 0000]- ¥ k8 0060]-+ [ k2 [ -0080)=
| |
I dx [ 7 dy EIU_I|7rot uuuuu

FERE0]| Fev [ 2650012 move <[] =]
adj pos all | ddpix ‘m::ll mazk 0 link. 0
0000010
3
= =

levH :II magH zuuuj o
€ flevl | 50j=] magl [ 4000]- bwi [-030]-=]
analyze I

=1 | = et
P revy o [ Sl [ W [ [
click1 | click2 | mod h | add a obj | delete & obj | delete a cip
class m [sec | mag [cdee |dr | dv | Vo

m;

o

£
=

4| | »
clip_name [olclss [mag [ex =
M20061228 002416 _TK1 56 a 00 640 |
M20061 228 004935 _TK1 58 a a0 640
M20061228 012467 _TK1 56 a 0o 640 4
M20061228_ 015451 TK1 36 a 00 640
M20061228_020648_TK1_56 a 00 640 _

n ——

»

Mimr\m An0NRARNN TV SR

[Step 7. Auto link]
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Once auto-view-adjustment executed, almost masks are related to the reference stars. If doubtful,
back to Step 6 and retry to link to another stars.
Click “link” and “auto link” to automatically link.

1z UFOAnalyzerV2 EX¥Gap¥S6¥2006¥20061 2¥20061227¥M20061228 020648_TK1_S6 (=]
Main  Profile/fnalyze | Class | Plot | Uty | disa

read P | save P | save A

cam[WI0ZHZU | lens cap [ExVigiont o0Tw] [ bbf
== | et =

ng [ T8 it [ 3507 it [ 37]d te [32400)--
[ fowh [ BEAAR[ i o= [~ ate Baa]=

5|

<! I~ me ¥ star  saveN [k 0008 v 0305
= B e 2 1000007 ev 338601
m [+ _reload |3 1234747 de -10.8502

=AM | smae | del | x|

k4 nnnn:;II v k3 nnsaz;ll [ ke | -0028)=
x| Bl e [ 0 et [ DEe=
Faz [ 22820 Wev [ 2371 mave b j
B ddpixc lim=d [mask & [ink 8
= ppix avr 0533 max 1073
deg avr (046 max 0,098
(2008/12/28 0206:43)

A eos | nooomo
i
= =i =
a g e levH [ 255+ maeH| 2000]=
g

levl [ 50]= mael [ 2000)-=bwi [-030]+]
|

analyze

ety ddl [ Blleap [ 40)f 11 [T i2 [ 1]
click1 | click2 | mod h | add a obj | delete 2 obj | delete a cip
class | m [sec | mag [cdee [dr [dv [Ma | av

4| | »
clip_name | o | class | mag | Cx__ ~
M20061228 002416 _TK1 56 1} 00 640 |
M20061228 004936 TK1 56 1} 00 640
M20061228 012457 TK1 56 1} 00 640
M20061228 015451 _TK1 56 0 00 640
M20061228 020648 TK1 26 1}

n

MATANAA 300 N ARAN T oA
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[Step 8. Refine link]
In auto-view-adjustment, it may link to another star or the ground object. If giant star or double star, its
center position is so inaccurate that it may include big error. Remove inaccurate links repeating the
following steps. After auto-view-adjustment was executed, however, it displays star with red box,
which has the biggest error and with green box, which link difference is greater than standard
deviation from the average of all the link.

e Click "<SD" button to delete green box, which has big error. You can use many times.

o Left click on the image to change the link to the other nearest star or to delete the link If any
candidate star is not found.

¢ Right click on the image to delete the nearest link.
e After changing “lim”, click "auto link" to re-link stars, which their distance is less than “lim”.
e Iftoo many stars displayed, after reducing “star” to display reference stars, it will reduce the

Jiz UFOAnalyzerV2 E-¥Cap¥S6¥2006%20061 2520061 22 7M20061228_020648_TK1_S6 (=]
Main  Profile/fnalyze | Glass | Plot | Uty | Vigw  Mask Editor | Trail Map | Ground Map |

read P | save F| save & || prev | _edit TiERIL lim 73‘
cam[WOnZHEU | lens [imm | cap [ExVisiont 7o0Tw] [ Bbf fink = =
Ing [T et [ B alt [ 37 t= [32800] i
tme [ 0] meme step 0001000 —
[v fovh [ 55965 j [ vx 1.001 j [ ate 58.3)=
[ k4 0.000) j v k3 0.064 j v k2 [ o028
I dx 50]= 7 dy 7= = et eI
Faz | 223.209\.%. Fev [ 23787+ move > -1
adj pos all | ddpix lim=! fmask 163 _link 112
A— = dpix avr 0983 max 4342

p| Pes | 0000010 deg avr D082 max 0387
3 200612428 02064

J (=
ol b lesH [ 256)+! maeH[ 2000+
5| mae lieyl 60| magl [ 4000|={bvi [-030]=)

ool |

¥ ety ddl [~ 6]-leap [ 40] f1 [ 1] 42 [ 1]+
click | click2 | mod b | add a obj | delete a obj | delete a cip
class | m [sec | mae [cdee [dr [dv [V [av

0034 v 0370
az 1929485 ev 324373
a 1206266 do -20.2358

| | »
clip_ name | ] | class | mae | o .
M20067228 002416 TK1 56 o oo
20067228 004036 TK1 56 o oo
20061228 012457 TK1_56 1} an
M200612268 015451 _TK1_56 1} an

1}

n




[Step 9. Adjust accurately]

Every time you delete a link, the star with red and green box is moving to another inaccurate link. For
example as below, there is a inaccurate link remained on right upper.
After deleting all inaccurate links, set ddpix to the minimum value and click "adj pos all" button.

i
Main  Profile/Analyze | Glass | Plot | Uty | Wiew  Mask Editor | Trail Map | Graund Map |
read P | save P| save A || prov | edit | _autolink | clear link | lim
lid Sld obzerver v intle ML‘DI <80 [i- =l R-
can[REOZRE s ] cop [ExVisiant 07| L bbd [Pl mancal k| U= |5l
tng [ 1395 —lat [ 3555 = at [ 57]] = [32400)=] 4
tme[ 10l mema [ | step 0ODI00D =

R fovh [ BB00E)= R [ 1002 I ate Ea

0004 v 0427
&z 188.8418 ev 36.2781
a 1248315 dc -175955

[t [ o000 peka [ 008 k2 [ -D0zE]=
I dx 7Eﬁ|7dy 43ﬁ|7rn( 0738)=
[222432 ] [rev [ 20232 move 4[> =
Fi pix | lmask 163_link 985

Hpix avr 0.240 max 0612
0000010 Hdee avr 0021 max 0053
(2008/12/28 0206:48)

levH [ 255]- magH| 2000}

ﬂlev\. [ 50} meel [ 4n00j=dovt [-Da0j]
ahalyze
¥ retry ddl j leap j fl j 12 j
click1 | click? | mod b | add & obj | delete & obj | delets a cip
class | m [sec | mag |cdeg [dr [dv [ Vo |av

4 | »

clip name [o[class [mag [ex  «

M20061228 002416 TK1_56 1} oo 640 |
M20061228 004935 TK1_56 1} 00 640
M20081228 012457 TK1_58 o 00 640
M20051228 016451_TK1_58 1} 00 640
M20061228 020648 TK1_56 1}

A

annm AN0 NAAENT TV C8

o0 640 . i
_»l" ; ] . -t

During auto view-adjustment, it displays retry count and status in the dialog box.
e Retry count is up to 500 times.
e Ddpix is indicates error reducing status and it is finished reaching the limit value, which is
specified in ddpix lim.
e It can take over 5 minutes if many links exists. Click “Stop” button to cancel.
o If click “Stop”, use the results at that time

e "adj pos all" may be executed many times. The result is different from every times, but the
small difference can be tolerate.

wmz UFOAnalyzerV2 E:¥Cap¥56¥2006¥200612%¥20061227¥M20061228 020648 TK1_S6 i [m] 3]
UFOAnalyzer2 processing ol x|| Wiew Mask Editor ITralI Map | Ground Map |
e e s v prev | edit auto link clear link | lim

= [" mg W star  saveM |[x 0003 y 0346
z 1908362 ev 207887

i next | auto | __4SD |- R Z |- _reloed |Fa 1520 d <pa577
o ety count=11 ddpis = 0.0000335 Tk man link. | - - -

1 - o
I

k4 0000+ v k3 0062)-+ [w ke [ -0027)=
M | T | A et [ o=
Faz [ 228454 Wev [ 242701 move |+ j

k 98
a pix avr 0244 max 0632
D Pgs 0.0000M deg avr 0021 max 0062

adj pos &l | ddpix lim-d Ea_sk T63_[inl
J (2006/12/28 0206:48)

o0 = {levH [ 255+ maeH[ 2000)=]
?. ™M llevl [ 60]-=] magl [ 4000)- bvi [-D30[-=]

analyze I

W retry ddl [ B[ leap [ 20]H 11 [ ]2 [ 1]

clickl | click2 | mod h | add a obj | delete 5 obj | delete a cip|

class m | sec mag |cdeg | dr | dv | Wo
a | »
clip_name [o[class [mag [cx =«
M20061228 002416 TK1_S6 1} oo 640 |
M20081228 004935 _Tk1_56 1} oo 640
M20061228 012457 TK1_S6 o 0o 640
M20061228 015451 _TK1_S6 1} oo 640
M20061228 020848 TK1_S56 o L

n

wir\nmfmc ARARAN T CA

If dpix becomes less than 0.3 for more than about 50 links, auto-view-adjustment is completed.

R ¥ -
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[Step 10. adjust magnitude]

You can adjust the magnitude of the objects after auto-view-adjustment.
Set "mg" (magnitude graph) check box on MaskEditor and click “mag” button on Profile sheet.

w2 UFOfAnalyzerV2? E-¥Cap¥S6¥2006¥200612¥20061227¥M20061228 020648 _TK

Main  Profile/Analyze | Glass | Plot | Uty |

Wiew  Mask Editor | Trail Map | Graund Map |

pres |_edit | _auta lisk | _clear link | lim ‘@ star

read P | save P | save &
lid zid SE observer w [ intle
cam[WO0ZHZU | lens Gmm Cap Exisiont 700Ty] I bbf
— |
R I | al( E ==

e e ey oo

R fovh [ BB0E)= o [ 1002 [ ate Ea
[t [ o000 ek | 0.063\3' fekz [ -onzs)=
I dx TTﬁde _I|7ru( 0748
v az 223452:1 Fev 24210_| move 4[]
adj pos all | ddpix limd fmask 163_link 98
Tal | = bpix avr nzaa max 0832

B pos 000001 Hdee o 0052

il _I(zuum 2/28 uz us o)
af || magH[ 2000}=]

3| ™ fie 50)=| meel 4uuujbvf -nanj

I

a

¥ retry ddl j leap j fl j 12 j

click1 | click? | mod b | add & obj | delete & obj | delets a cip
class | m [sec | mag [cdee [dr [dv | Vo | av

4 | »
clip name [o[class [mae [ox =
ME0061 228 102416 TK1 56 i o0 640 |
M20B1 208 104035 TK1 56 i on - 40
MZ0081228 012457 TK1 56 0 00 640
M20061 2281015451 TK1 56 i 00 640
20061 228 120645 TK1 56 i

n

annm AN0 NAAENT TV C8

=lr [

nextl auto | __<8D [1-
:' -

[Tk manual link | -

e . .7

=101 x|

0240y 0007
L 5z 2155659 ev 028143
0| _reload |fa 0837733 de -39.1647

smag | del | x1

zavell

The graph, which is related between brightness of stars in the image and their magnitude of the
reference stars. The formula for the least squares approximation is displayed on the Profile sheet.
levL” is the brightness for “magL”, the lowest magnitude. “magH” is the highest magnitude for the

brightness 255 in “levH”.

"levH" is saturated brightness level and used to count the saturated pixels. “levH” must be
corresponding to the saturated level of the system. The saturated level is 255 for many systems, 235

for rare case depending on capture device.

The auto-view-adjustment has completed above. Click “saveP” on Profile sheet to save the profile.

gz UFO AnalyzerV2 E:¥Gap¥S6¥2006¥200612¥20061227¥M20061228_020648_TK1_S6

Main  Profile/fnalyze | Class | Plot | Ut
Y () B
8 [F_ oS0 | sbore @ e
cam[WI0ZHZU | lens cap [ExVigiont o0Tw] [ bbf
| 1 )
st [ 30 = alt [ 57 e [52400]+]
T ] I— Y T

[ fowh [ BEA2R[ [ o [ T00E]d [Cats[  Baals

| = Dozl
k4 000l k3 [ 0083l ke [ 0023
I dx T Py | A1 et [ 0Tl
ez [ 223852 Fev 2421nj mave | +[ =]
adj pos all | ddpix hm—l mask 163_link
T80 oncl i avr 0243 max 0632
)| | e deg avr 0021 max 0062
i _I(zuus/w 2/28 02 ue_:tls)
Al U j magH 2172j »
e L[ 47 mael [ 2000} bt [-030]+]

c =37 m=-260¥log (L1+819 +./~130)
analyze

ety ddl [ Blleap [ 40)f 11 [T i2 [ 1]
click1 | click2 | mod h | add a obj | delete 2 obj | delete a cip
class | m [sec | mag [cdee [dr [dv [Ma | av

4| | »
clip_name | o | class | mag | Cx__ ~
M20061228 002416 _TK1 56 1} 00 640 |
M20061228 004936 TK1 56 1} 00 640
M20061228 012457 TK1 56 1} 00 640
M20061228 015451 _TK1 56 0 00 640
M20061228 020648 TK1 26 1}

MONNET 500 M9 AR TV S n 3

View | Mask Editor | Trail Map | Ground Map |

prev | edit auto link | clear hnk lim

et | aute | €50 |
m manual lirk | U

=1ojx]

= [ me |7 star 1 0oz v 0323
- = &I 2 191.2375 ev 279103

reload |}q 1212063 de -255583

[Step 11. Save the profile]

Click “saveP” to save the profile.
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iz UFOAnalyzerV2 E-¥Cap¥S6¥2006%¥200612%¥20061227¥M20061228 020648_TK1_S6 =10 x|
Main  Frofile/Analyze | Glass | Plot | Wigw | Mask Editor | Trail Map | Ground Map |
P | save P| shve A

read prev | edit | _autolink | clear link | lim
lid [TKT sid [56 | observer [Sonota#t W intls | next | _auta i!k EEL

|~ ¥ me ¥ star  saveN | 0007 y 0749
~ lin ———— 1 1842262 ov 136275
_reload |3 1144267 de -280121

del | x1

{RIFFHIBAC | O PROF + @& of B
3

|

I R TE = #EE |

I LOERD [ | Feuitl

7

clip_name [0 [class [ mag [ex  «
WE0061 225 002416 TK1 56 0 00 640 |
M20061 228 004955 Tk 56 i oo 640
120061 228 012457 TK1 56 0 00 640
120061 228 015451 TK1 56 i 00 640
20061 228 0206487TK1 56 i I

n

annm AN0 NNARNT TV TR

[Step 12. Relate to the profile]
On Main sheet, double click the profile column next to the directory column to select a profile.

gz UFOAnalyzerV2 E:¥Cap¥S6¥2006¥200612¥20061227¥M20061228_020648_TK1_S6

Mairn |Proﬂle/ﬂna\yze | Glass | Plot | Uty | Vigw  Mask Editor |Tra|\ Map | Grourd Map |

Clip dir [uss [ d ile prev | edit | _autolink | clear lik | fim [ 7}  me [ star  caveN 010;101%’93360 310629
az . By L

E¥CapsSeR200esan0. € || nest| auto| _ <SD |I- - iy [ _reload |13 1215537 de ~224601

|
Tink manual link | L- + + qm Smag del | x1

=101

- ~®EcE

p_TK1_56_¥M

I LN =l
I WIRERAT:  [oroil =l
EHFNEAIP e LTRK R

Feau

20081 228 034053 TK1 56
20061 228 041069.TK1 56
M20061228 041632 T 56
1 |

[Step 13. Read clips]

Click “read dir” button to read clips with profile. If camera direction is the same for all clips, the
reference stars are overlaid correctly for all clips.

If you set “latest” button on Main sheet, click only “read dir” button to prepare to analyze for the latest
night.
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UFOAnalyzerv2

Cap¥S6¥2006¥200612¥20061 22 7¥M20061227 190331 _TK1_S6

Main | Profile/@nalyze | Glass | Plot | Uty | View | Mask Editer | Tral Map | Ground Map |
Glip dir [ uze [ dir T profilz prew | _edit | _awto link_| _clear link | lim
[3dd [[*  ENCap¥SEYI00BEA00.  pTKT_S6_XML et | auto | _<SD[L-
allon [Tk manual link | U=
alloff

" latest

Date @& all (" range
=l

¥ M D
| analyze an| 4 s |1 > Rl | > besy
oo [D#Decument .|

24 clips delete a obj | delete a clip
class | m [sec | mae [cdee [dr [dv | Vo
« | »
clip name |0 [class | mag [ medi«
M20061227_190331_TK1 56 0 00
M200G1 228 002416 T 56 0 00
MPO0G1 228 004935 T 56 0 ilil
M00G1 228 012457 TK1 56 0 il
M20061 226 015451 TK1 56 0 00
MZ0061 228 020646 TK1 56 i ili
M20061228 024509 TK1 56 0 00
M20061228 026221 TK1 56 0 00
M20061228 021151_TK1 56 0 00
M20061228 021914 TK1 56 0 00
M200G1 228 032402 Tk 56 0 il
MPO0G1 228 030835 T 56 0 ilil
M00G1 226 033436 T 56 0 il
M200A1 226 034055 T 56 0 00
MZ0061 228 041059 TK1 56 i ili
6 0 00
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saveN

< _reload

0M0 y 0098
z 1956437 ev 095405
a 1111779 do 424472

=10l x|




3.3 Analyze

Click “analyze all” button on Main sheet to analyze all clips. If the clip is selected, starts analyzing
from the selected clip. The analyzed results are immediately saved into *A. XML for each clip.

During analyzing, the status is displayed on dialog.

Click “Stop” button to stop analyzing and click “Minimize” button to minimize the window. (V2.07)
During “analyze all”, MS link is created for each clip and az,ev,rot are adjusted. If it couldn’t adjust, try
to re-create masks. If there are enough links in a clip, also adjust the magnitude.

i UFOAnalyzerV2 E:¥Cap¥S56¥2006¥200612%¥20061227¥M20061228 012457 TK1 S

=10ix]

UFOAnalyzerV2 processing 10| || ‘iew  Mask Editor | Trail Map | Ground Map |
C 3 rev | edit auto link | clear link | lim = tar  saveN |f 0004 v 0248
Analyzing 4/ 24 ey | _auto link_| _clear fink | - _saveM | 1008870 o 218110
_ EACap\5E42008420081 2420061227 next | auto <sD e reload |2 21080 de 21 2575

] ty=1dl=5f= 0/ 20 4]count= a

link, manual link | -
Minirnize:
C
Wi

Al —:' M j H j | days
b odi [ 5] )Rxm\l

> Mosy
~1§

Doc |D¥Dacument

24 clips elote a obj | _delsts a clip :
class | m [sec | mee |cdde [dr [dv [Wa |ar
4| | »
clip_nhame | o“ clazs | mag | medi «
M20061227 190331 _TK1_56 186 -12  AdM
M20061228 002418 TK1 56 1 spo 14 AM
M20061228 004935 TK1_S6 1 0 =24  AdM
M20061220 012457 TK1 56 0 00 AJM
M20061228 016451 _TK1_56 1} oo AdM
M20061228 020648 TK1 56 0 00 AJM
M20061228 024508 _TK1_56 1} oo AdM
M20061228 025221 TK1_56 o 0o AdM
M20061228 031151 _TK1_S6 1} oo AdM
M20061228 031814 _TK1_56 o 0o Adm_J
M20061228 032402 _TK1_S6 1} oo AdM
M20061228 032833 _TK1_56 o 0o AdM
M20061228 033436 TK1_S6 1} oo AdM
M20061228 034053 _TK1_56 o 0o AdM
M20061228 041058 _TK1_S6 1} o0 AdM
M20061228 041532 TK1_S6 o 0o AdM -
4| | »

3.4 Output M.CSV

After analyzing, click "> Mcsv" button to create M.csv for UFOOrbit.

M.csv is saved into Doc directory specified in Main sheet.

M.csv contains the results for all meteors in the clip list. You can create M.csv for many cameras or
for specified period. Click ">Rxml” button to output time-magnitude list as XML file. (V2.07)

i UFOAnalyzer2 E-¥Cap¥56¥2006¥200612%¥20061227¥M20061228 020648_TK1_S6 _ 10l x|

Main | Profile/Ainalvze | Glass | Plot | Uty | Wiew  Mask Editor ITraiI Map | Ground Map |
Clip di prev | edit auto link clear link | lim = tar | saveMN 0000y 0070
ip dir [use [ dir [ profile _I_I —I _L = ;I S 1OE 2553 ey 172030
add ||+ E¥Cap¥SGH200G¥200.  p_TK1_S6.XML next | auto | €S0 |1~ = R - reload |}a 1107579 do -44.5099
allan link  manual link | U- = =
alloft . !

Datz  (+ all (" range " latest

v [E w1 (940 [
read dir "l analyze aHI 1 |dd| > R Mozy
Doc [D¥Document =]

24 clips delete a oh delete a clip

closs [ m [sec [ mog [odes [dr [dv [V [av

spo 0534 -24 001 1. 1 -10 1830

« | »
clip name [o[class [ mag [ media
M20081227 190331 _TK1 56 115586 12 AJM
M20061229 002416 TK1 56 spo T4 A
M20061228_004935_TK1 spo 24 AdM
MP0061228 012457 TK1 56

M20081228 025221 TK1.56
M20061228 031151 TK1 56
M20081228 031814 _TK1_56
M20061228 032402 TK1 56

M20051228 032833 TK1 56
M20081228 033438 TK1_56
M20061228 034053 _TK1 56
M20051228_041059_TK1_56
M20061228 041532 TK1 56
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4.Reference guide

This chapter describes functions in each sheet. Click the tab at upper part to change the sheet.

g UFOAnalyzery2 E¥Cap¥S6¥2006¥200612¥2006122F¥M20061227 190331 _TK1_56

View I Mazk Editor | Trail Map | Ground Map |

Main |Pr0fi|ef.°|na|yze| Glazs | Plot | Uty |

Clip dir [ uze [ dir [ profile

prev

add I

allnnl
aIIfoI

* E¥Cap#sa
* E#Cap¥Gaee007

p_TE1 _S6_XML
p_Tk1 &6 _xml

4.1 Common functions

next *

still |

i Areal [~ Scld [~ Az
> | >l | 1H]| DIsten

K]

There are some kinds of lists as below in each sheet.

stream | disp | cnt | MAD1 [ M/D2 [ MADp [ solp [rap =
=po 113 oo an

1 Cua 3128 mMA24 01504 2840 229
15 586 2 0/ mA5 01502 2820 146
ddlm 7 12/04 12729 12720 2880 161,

T Urs 5 12411 mMAs 12422 2305 219
Ia_fm B 0/ 02/ 01A6 2087 127
I_(I3l:|m 4 1 2f:l4 /23 12520 2680 177«
4 »

Each list consists of header, scroll bar and body. Header consists of some columns.

Click the column name to display menu.

o Hide: Click “Hide” in menu to hide clicked row.

o Row Select: Click “Row Select” in menu to display dialog box as below.
stream | disp | ent | M/D1 | /D2 [ M/Dp [ =olp [rap =] -
=po 113 0.0 nn
LGua 31128 01/

5586 g 0/ 0105
Udlm 712404 12/ Cancel |
I Urs 1241 0108
TA_A01 01/ 02/
1 Gam 4 12404 01423 L
1 RO | om |
class [m [sec [ mae [ cdee Zt_ream :
spo 1502 -0 oogl | 2ER

chnt

M/D1
J | M/D2
clip name [ dii | M/Dp
M20070103_1 81001 _TK1_56 sall
M20070104 023023 TK1 56 s0l2
M20070104_ 030857 TK1 56 salp =
M20070104_043635_TK1 56 1ap -
M20070104 044053 TK1 56 decp *
M20070104_ 050410 TK1 56 dra ¢
W20070104_050601_TK1 56 ddec .
M20070104 052225 TK1 56 v .
M20070104 052549 TK1 56 ype
M200707104_052650_TK1 56 ;
M20070104 DE1835 TK1 56 p
M20070104 213627 TK1 56 i )
:ﬂ'\ﬂﬂ'.!ﬂ-l fa¥ Mals=n =2 ] 'Fli-l ft =3 memo

*= In Row Select dialog, click the row name to toggle ON/OFF to display.

= Click allOn button to display all rows.
= Click allOff button to hide all rows.

»= Click OK to save the changes.

» Click Cancel to abort the changes.

0 Sort+: Sort the clicked column in ascending order.
0 Sort-: Sort the clicked column in descending order.
Click the line to toggle to select.

0

It is also selected by UP/DOWN key or "prev", "

Right click to display all information for the clicked line.
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stream | disp [ent | M: [T e R

=po 113 =

I Ous 31 _ Cancel |

Is_SBa g 0. stream [|_Qua

U dLm 7 12 — =

Like 5 1z disp |0

1A _AM A 0. cht 31

I Cam 4 12

4| M0 |11/28

clazz | m | ZEC | | M/D2 |0/24

=pa 1502 MDp |01./04

{ | z0l1 | 245470001
- z0l2 |304.500000

clip_name

|

|

|

|

|

|

|
MoOD7 03 18000 T £ | P 284043568
M20070104 023023 TK1 £ | rap [229.300003
20070104 030867 TKI S |
M200700104 043535 TK
M20070104 044053 TK1 S |
MeDOTO4 D500 TKI S

1
1
1
1
1
1
M20070104 050601 _TK1
1
1
1
1
1

decp [51.000000
dra (0.600000
ddec |-0.520000
wg |40.533338
twpe (1
3.500000
dv [10.000000
memo (IkM0_WL2006 96P M achhalz]

M20070104 052228 TK
M20070104 052649 _TK
M20070104 052559 _TK
M20070104 061833 _TK
M20070104_ 213627 _TK

uiimn-:n-l MA_AAEAE A 'rli

AT MM T T AT T

o You can't change the gray column, which is inhibit item.
o You can change the white column.
Double click a column on the list to change the value if it isn’t inhibit item.

decp [dra [ddec [ve [ [ memo -
oo Qoo oo oo on zporgdic

510 060 -052 406 36 MO WL2006 96P Mac
245 120 060 8RO 40 (W) )

305 080 030 582 30 gy
w1186 010 322 40 IMO_WL2006 8P Tuttle
170 100 -022 257 60 MO WLE006

250 080 -03D BAT 30 IMO_WLZEIEIEI _ILI
1 »

Drug the boundary line to change row width.
Scroll a bar to move display range.
Enlarge the window to expand the lowest list size.
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4.2 Main sheet

In Main sheet, you can read clips with profile during the periods, analyze and output MCSV.

Main |Profilefﬁnalyze | Glazz | Plot | Uty |

Glip dir [ uze [ dir [ profile I
add I E E¥Cap¥st¥2007 p_TKI _S6_=ML
* E¥Cap¥Ga¥2007 p_TK1 _Gf_xml
allon I
aIInffI
Date (" all (& range latest
W El = L = D= LA = P =S

read dir |J analvze all |_|dd| -—I > Rxmll > Mosy

Do |D $Document

28 clips delete aobj | delete a c||p
class | m [sec [ mae [cdee [dr [dv [wo [av
=po 023 21 ooz -1. -1 -0  8a82
4| | 3
clip_name | o class | mae | med| -
M20070103_181001 _TK1_36 1 =po 21 J
M20070104_ 023023 _TK1_36 1 IGua -BH  J ]
M20070104_ 030857 _TK1_36 1 gpo -0n J
M20070104_043535_TK1_36 1 spa 07 J
M20070104_044083_TK1_36 1 gpo =07 J
M20070104_050410_TK1 56 1 zpo 16 J
M20070104_050801_TK1_36 1 IGua 17 J o]
M20070104_ 052228 TK1_36 1 gpo 06 J
M20070104_ 052549 TK1 36 1 spa 22 J o]
M20070104_ 052559 _TK1_36 1 gpo na d—
M20070104_061838_TK1_36 1 spa 14 J o
M20070104_ 042556 _TK1 _GE 1 Ituwa 00 J
M20070104_ 043829 _TK1 _GE 1 I&A12 03 J o
M20070104_ 044037 _TK1 _G6 1 IQua 1.3 J
M20070104_ 044847 TK1 _GE 1 IGua 10 J o
M20070104_045305_Tk1 GS 1 IGua DA J -
4| | >I

Main sheet has 3 lists as below.
e Directory list (upper part)

(o}
o

O O O O

Directory list contains the list of source directory and profile.

Click the line to toggle “use” ON/OFF. Click “read dir” to read the directory for “use”
ON.

Click “add” button to add the source directory.

Click “all on” button to set “use” all ON.

Click “all off” button to set “use” all OFF.

If you want to delete the source directory list, right click to display a dialog and then
click "Delete this item" button in a dialog.

e Objects list (middle part)

o
(o}
(o}
(o}

Obiject list contains the objects, which are the analyzed results for a selected clip.
"delete a obj" button to delete a object for the selected object list. (not delete files)
You can add the object manually in Profile sheet.

You can change the object class manually in Class sheet.

e Clip lists (lower part)

(0]

o
o
o

A clip list contains clips to be read.

Click "delete a clip" button to delete files for selected clip.
Click “~” button to move top of the lists

prev/next button (V2.00) is moved to right sheet. (V2.07),

Click “read dir” button to read clips under the directory list and its lower level for “use” ON during the
specified periods and display them in clip lists.
e You can specify the periods as following.
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o all: To read all clips in source directories.
o range: To read clips for “days” starting from Y,M,D,H.
o latest: To read for “days” until today.
e Click “read dir” to read clips.
o If you changed the directory or periods, click “read dir” button to read again.
o If you changed the profile or clip, must be read again.

Click "analyze all" button to analyze from the selected clip. If a clip not selected, all clips are
analyzed.
e Set parameters for “analyze all” in Uty sheet.
| Plot Uty |

fnalvze all param
’]7 adjust poz [ adjust mae

¥ remask [T MScheck

o adjust pos: If ON, following operations are worked before analyzing. MS-links are
built, links with big error are deleted and if links are remained greater than 5, az, ev,
rot are adjusted.

o adjust mag: If ON, following operations are worked before analyzing. MS-links are
built, links with big error are deleted and if links are remained greater than 20, the
magnitude factors are adjusted.

o remask: If ON, adjust pos ON and auto link error is grater than threshold, it will re-
make the mask image as auto-smask operation in Mask Editor and try to link again. If
there are problems in mask images, e.g. the problems for SMLevel of UFO Capture
software, you can analyze after camera direction’s automatic adjustment. If you can’t
link yet in case of lots of clouds, automatic adjustment is aborted, and profile is used
for analysis. In this case, alert dialog will be displayed if M-S Check ON.

o0 M-S Check: If ON, following operations are worked before analyzing. MS-links are
built, links with big error are deleted and if remained link error is greater than 1.0 pixel,
alert dialog is displayed.

Click “A” button, which is the same as one on Profile/Analyze sheet, to analyze automatically for a
selected clip. “ddI” is also the same as one on Profile/Analyze sheet. They are to analyze a clip on
this sheet when you changed mask or ddl.(V2.07)

Click "> Mcsv" button to output analyzed results into Mcsyv file. (V2.07)
e Mcsv and Rxml are preserved in Doc directory.
e Rxmlis displayed If ufo_report.xsl, which is a style sheet, is available.
e If ufo_report.xsl is not exist in Doc directory, it is copied from execute directory. You can make
ufo_report.xsl to change display form.
e You can change output directory to click “...” button.
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4.3 Profile/Analyze sheet

Profile/Analyze sheet has following functions.
¢ Read, modify and save profile.
e Adjust profile.
e Analyze aclip.
e Add or delete object.
e Calculate the object location.
e Calculate the object height.

Main  Profile/finalyze | Glass | Plat | Uty |

p_TK1_S6_3%ML read P g3y ] save A |
cam[WI0ZHZ | lens [mm | cap [ExVisiont 700Tv] [ bbf

Ing [ 139 M= jat [ 350 alt j tz j
tme [ 0] memo | | step 0001000 =
[ fovh [ 56925]- [/ yx 1002]- [~ ate 56 3]
[ kd 0000} [ k3 0063} [F k2 [ -0023)-=
¥ dx 77 W dy a1 ot [ 0746)

[ az 223.4543' [7ev 24-211ﬁ mave 4] =

adj pos all | ddpix limd [mask 163 link 135

. < Hpix avr 0365 max 6628
n| PoE 0.000001 deg avr 0031 max 0537
o (2006/12/28 0206:43)

U lewH [ 265 maeH|[ 2096]-=

S| M3k lleyl [109]-=] mael [ 3000+ bvf [-030[-+]
=20 m=-250*loe L*B.10 (/~240)

analvze

[ retry ddl j leap :|I fl :|I f2 :II

click] | elick? | mod b | add a obj | delete a obj | delste a cip|

clazz | m | ZEC | mag | cdeg | dr | dv | Wi | av
=p0 0g34  -24 0011 -1, -1 =10 1463
4| | 3
clip_name [o[class [ mae [cx
M20061228_002416_TK1 _56 1 =po 14 640
M20061228_004935_TK1_S6 1 =po -24 640
M20061228_012457_TK1_56 1 Udlm -02 &40
M20061228_015451_TK1_56 1 ¥Orm 15 640
M20061228_020648_TK1 _56 1 =po 24 Sailll
RADNNET 270 N2ARON T TE 1 ——— ne =¥ In}

4 3

[Read profile]
Profile for each clip is made at the read dir timing by following logic.
o if *A XML for the clip exists, then it is used.
o if *A XML does not exist, then p_*. XML for the directory is used.
o if *A XML nor p_*.XML did not exist, then the values that are set in this sheet is used.
Selecting a clip in clip list will recall the profile of the clip to this sheet.
By clicking Read P button, you can read any stored profile to this sheet.

[Modify profile]
e Increasing or decreasing step for spin button is used in “step” value
e If the camera is pointed at the zenith, az and rot are given the same result. In this case, you
can move the view horizontally and vertically without rotation by “move” button, which consists
of left, right, up and down button.
¢ When clicking analyze button, the value that are shown in this sheet at the time will be used in
analysis and it will be automatically saved as *A.XML.
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[Save profile]
o *A XML is saved automatically by the following operation.
o Analyze, clickl, click2, modh, change class, add a obj, delete a obj
e By clicking Save P button, you can save profile settings as a profile(p_*.XML).
e By clicking Save A button, you can save profile settings as a profile for each clip(*A.XML).

[Adjust profile automatically]
e adjpos all
o The parameters with check box ON are adjusted.
o The parameters with check box OFF are used the current value.
o Itis necessary to establish the MS link before.
o Automatic adjustment was made the pixel errors for all MS link reduced by changing

parameters.
= |tis adjusting until the reducing of pixel error average for all MS link reaches
ddpix lim.

= Although it doesn’t reach ddpix lim, it stops 500 times retry. In this case, retry
from creating the MS link.
= |t may take over 10 minutes for many MS links.
o Display the results of adjustment in middle of Profile sheet. See Basic mechanism and
Quick start for more information.
o Ifthere are lots of clouds and less links, it may change grater than optimum value. In
this case, you may restrict the adjustment parameters by check box or use pos 3.

e pos3
o Adjust only az, ev, rot.

0 Must be made MS link with accuracy in Mask sheet.
o |If pixel errors for all MS links are reduced to less than ddpix lim, finish adjusting.
0 Usually this adjustment finishes immediately.

e mag

o After comparing star brightness and its magnitude of reference star, determine the
conversion equation. See Quick start.
0 Must be made MS link with accuracy in Mask sheet.
e ADJUST
o Execute equivalent to "auto link", 4 times of "<SD" and pos3. If dpix doesn't reach less
than 1.0 pixel, it discards link and adjustment. If MS link is greater than 5, execute
equivalent to mag. Be careful that it makes re-link or discards it.
e A
o Analyze after executing ADJUST. Be careful of making re-link or aborting.

[Analyze a clip]
Click analyze button to analyze the selected clip with the profile setting in Profile sheet. Following
options are available.
e retry: If ON, repeat to analyze max 5 times under following conditions until finding the objects
and calculating angular velocity.
o 2" time: reduce ddl 3.
o 3" time: reduce ddl more 3.
o 4" time: change analyzing area around the most differential points.
o 5" time: reduce ddl more 3.
e ddl: Increase or decrease for the brightness change threshold in detection area. (it was
renamed ddl in V2.07)
o If detected as none, noise, slow, it may detect a object by decreasing ddl.
o If detected as curve, flash, it may detect only linearity changes by increasing ddl.
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o Defaultis 5. it may output another results if set 4,3,1,0,etc for retrying by 3 steps.
e leap: max leap pixels between objects to recognize 1 object.
o Defaultis 40.
o If hi-speed moving object was detected as multiple objects, it may be detected as
single object by increasing this value.
o If close pair of meteors is detected as 1 object, it may be separated by decreasing this
value.
o f1,f2: frame range to analyze.
o Default f1=-1, f2=-1 to analyze except head and trail frame.
o Set frame number to f1, f2 to analyze within the range.
o This function may be used for big outburst fire ball to analyze partially if it can’'t be
analyzed for all parts.
e If the object was not analyzed correctly, it might be analyzed by changing the mask manually.

[Add or delete object]
A clip may contain multiple objects. Although these objects are usually separated, it may contain
wrong objects. In case of TLE, you may separate to objects to measure individually. In this case, you
may add or delete objects as following. If you add objects manually, they can’t be analyzed
automatically and you must measure the feature points manually.

e add a obj: Add a object for a current clip.

o delete a obj: Delete a selected object. (A clip itself is not deleted.)

[Calculate the object location]
An object has up to 2 measuring points (Pos1, Pos2)
Meteors are usually measured automatically. There is little chance to measure manually.
In case of TLE, you must measure the feature points manually. Follow the steps to measure the
feature points.
e Click clickl button, and click on the image to set the position as Posl. The height of clicked
position is assumed as H1 default (Km) on Uty sheet and ground location is calculated.
e Click click2 button, and click on the image to set the position as Pos2. The height of clicked
position is assumed as H2 default (Km) on Uty sheet and ground location is calculated.

[Change the object height]
Selecting object, click “mod h” button to change the assumed height in height setting dialog. If Ground
Map is displayed at a time, you can check the location for the settings.

x

MZ0070111_180735_TK1_GE
Posl ev=64.47 Hilkml=[ BB} Ing=140.1448 lat=35.6554, D=103.8km, GD=44.1km

Pos2 ev=5557 H2kml=[ B[] Ing-1401944 1at=35 4478, D=96 1km, GD=53 Bkm (sv@1 = 31.1)

e Posl ev and Pos2 ev are the elevation angle at the measuring points for automatic analysis
or mouse click.
e H1,H2 are assumed height and can be changed by spin button. If H1,H2 is changed, the
following value is re-calculated.
o Ing,lat: longitude and latitude of the object calculated by ev and H.
o D: Distance to the object
o GD: Distance to the ground position under the object.
o0 ev@1l: Elevation angle between Pos2 and Pos1 at Posl
= It must be the elevation angle of the radiant point at Pos1 if the object is a
meteor.
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e For measuring the column sprites, set the upper height to 80Km, adjust H2 to overlay the
lower ground position and the upper position, then you can assume the location and lower
height.
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4.4 Class sheet
In Class sheet, you can change the classified condition, re-classify, modify the classified results.
Mair | Profile/fnalyze Glass |Plot | uty |

~type param ————————— —=stream param — [ eclazs | =
noize <[ 006 cec +davs 10[=d[ | sprite
tlashds[ B0|= pixel dr [ 120 kgl‘;ﬁs

fast » | 350|= deefsec || dwh daf= "4 hird
low <| 05— dee _ _A_insect
=low _| EE S SEC re-clazs I hete

curve >| 015|= des re-class a||| _M_line -
use | stream | sel [dzol [dR [dve% [vec [ M/D1 =
* =po 0 on i] on

* LalCe =36 00 0 no 10420

* Lako 44 0o ] 0o 11414

* 1 Aur 124 00 0 oo Da/2e

* 1 Cap 186 00 0 no 070z

* I Com 15 0o ] 0o 12404

* Tddu o2 no 0 no 0941¢

* Idle =53 00 ] 0o 02AE
W T i 2m 0 nn n nn MM
1| | 4|

delete a obj | delete a cipl

clags [m [sec [mae [cdee [dr [dv [vo Jav
I Qua 0200 00 ool 22 9 460 205
1| | 3
clip_name | o] | clazz | mag | frar &
M20070104_D42856_TK1_G6 1 IGua 0o 68

MZ0070104 043820 TK1_G6 1 Atz 03 65
200701 04_044037_TE1_G6 1 IGua 13 63

M2ON700104 144947 TK1 G 1 I0ua 10 68

MZ20070104 (45305 TK1 G6 1 IQua 06 62

M20070104_050243_TK1_G6 1 =po -02 &85

M20070104 050736_TK1 G6 1 IQua 12 63

M20070104 051413 _TE1_G6 1 IGua 04 64

M20070104 051428 TK1 G6 1 spo 22 62

M20070104 051525 TK1 GG 1 spo 21 64

M|200'."D104 052007 TK1 GA I1 1 Qua 08 68 T
4 »

[classify]

The objects are classified by following 2 steps.
(1) Classify with duration time, angular velocity and linearity
e Classify 7 types at the beginning. These names are no modifiable. The threshold is set by
“type param”.
o0 none: The object was not found.
0 noise: The duration time is shorter than “noise” excluding flash. (e.g. cosmic ray
noise)
o flash: The duration time is shorter than “noise” and detected pixel is grater than
“flash”. (e.g. lightening, sprite)
fast: The angular velocity is faster than “fast” (e.g. insects)
slow: The angular velocity is slower than “slow” (e.g. satellites)
curve: The linearity error is greater than “curve”. (e.g. birds)
meteor: other than those above
(2) Classify meteors with date, coming direction and velocity based on radiant list
e Classify meteors to possible meteor stream based on radiant list. Specify classification
conditions to “stream param” as below.
o +days: Specify extension days for the period based on the radiant list.
o dr%: Specify the tolerance of the radiant diameter by % compared to one in the
radiant list
o dv%: Specify the tolerance of the velocity by % compared to one in the radiant list.
[Re-classify]

O O O ©°
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If you changed the radiant list or classification conditions, you don’t need re-analyze but re-classify as
following.

e re-class: Re-classify the selected clip.

e re-class all: Re-classify all the clips.
[Set the class manually]
If the object is selected, click the meteor stream name or e-class name to change the class.

e Be careful to click the class name list or e-class list. If you clicked it by mistake, you have to

re-analyze the clip.

e-class means remarkable class except meteors. It is added to modify UA2_ECIlass.csv. It must
contain leading 2 characters *__" (leading 3 characters *___"in csv) as a class name.
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4.5 Plot sheet
In Plot sheet, select contents to display in Trail Map and Ground Map.
Selecting object is common to Trail Map and Ground Map.
In Ground Map, shows also FOV plot.
Main |Prnfilefﬂnalyze|0|ass Flot |Uty |

all disp | all off | [ Ground map plat
- FOV plot demd [ :
== d - urrent Profile

izpﬁzl EE Ta0)= | p_TK_GB_xmi

Uelves v T00]= p_TK1_S6_ =ML

L et =

A hird = [ 8

A inze.. div ]

b ete —

Wlire = (TN KN
stream | disp | ent [ M/D1 | M7D2 [ M7Dp [salp [rap =
[ Qua * 1211728 01524 0104 2840 229
=p0 12 on oo
IA_A12 1 12/ M/ 1245 2628 960
5514 0 06720 06724 0g/28 920 214
5513 0 DeA6 07A0 0003 1Mo 127
15503 0 03/ 04407 04406 160 201
Is 516 ] EIE;I’EE 0630 06/24 930 304«
1 »
clags [m [sec [mae [cdee [dr [dv [vo Jav
=po 023 21 o021 -1, -1 -10 881
1| | 3
clip_name | disp | o | class | g -
MZ0070104_045305_TK1 _Ga * 1 IQua 06
M20070104_080736_TH1 GG * 1 IQua 12
M20070104 051413 _TH1 _G6 * 1 IQua 04
MZ0070104_ 042856 _TK1 _GA * 1 IQua an
M20070104_ 044037 T _G6 * 1 IQua 13
MZ0070104_ 044947 TK1_GA * 1 IQua 10—
M20070104 054515 _TH1 _G6 * 1 IQua -0
MZ00701 04 050958 TK1 G6 * 1 Loua -1
MZ0070104_ 061247 _TK1_GA * 1 IQua 20
M20070104_ 052007 _TH1 _G6 * 1 IQua ns
MZ20070104_050601 _TK1_56 * 1 IQua 17
M20070104_023023_TK1 56 * 1 IQua jllll
4 i v
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[FOV plot]
Select profile name in Ground map plot to draw FOV plot.
e Plot the horizontal coordinates for the height up to 3.
e FOV is considered of aberration in optical systems and calculated for each pixels in the image.
¢ Overlay some profiles to adjust camera view for multi station observation.
e Select frame mode, which draws faster, or fill mode.
¢ In Ground map sheet, text display is selected ON/OFF.
e If you select Current Profile, calculate the view from current settings in Profile sheet. In this
case, if area mask exists in M.bmp, display the view except area of area mask.
¢ In frame mode, select number of divided lines in the view.

e  Click fill button to paint FOV.

TR
RS
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[Plot object]
e In Plot sheet, select objects to draw trail map and ground map for single observation.
e Trail map for example.

e Ground map for example.

M20070104

e To select objects
o select one in clips list
o Set“*" to double click in disp column
o Click disp for the desired class in class list to display “*” in disp, then display all clips
belong to the class. If meteor’s class is selected, display numbers of meteors belong
to the class in cnt.
o Click “all disp” to set “*” for all objects.
o Click “all off” to set * “ for all objects.
e Notes for Trail Map
o Draw red line for the luminous trail and green line for the coming direction.
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0 The coming direction is drawn within 180 degree from the luminous ending point. The
far from luminous point, the lighter of color drawn.

o The coming direction is calculated by polar coordinates from the luminous trail,
ignored for zenithal attraction and deceleration by the atmosphere.

¢ Notes for Ground Map.

o Ground map is assumed for coming direction by single observation, therefore it isn’'t
match the triangular surveying for multi-station observations.

o0 Sporadic meteors are calculated the position assumed that the luminous height is H1
default on Uty sheet, and may contain large error. The end point of sporadic meteors
is not calculated and always displays as the point.

o The end point displays in red.

The selected clip, which is highlighted, is displayed as a white line.
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4.6 Uty sheet
Uty sheet supports utilities for clips and sets the parameters.
Mairn | Profile/fnalvze | Class | Plot Uty |

H1 defaultkm Tonj<  [-#nalyze all param —
B o) = [v adjust pos v adjust mae
ST -1 |V remask [ MScheck
Hawi=100kmSzdkm) [ 130]-=
) _I [~ analyzeloe
H@i=0km s cm) B0l [~ TragzhBox [~ TrashDir
maef| [ -25}= - [-25|-=d
maeR [ 5=

Trim v head| 15]=
MakeP.bmp | interval :Il a clip [ tail | 10}
Time Adjust | +f= sec| 00[=  Trim F‘”| v mae [-1.0]=

MakeQBJ cav | Ciogy—r A KML | Cioay—>Prof | Delete a clipl

Move files |

clazs | m | ZEC | mag | cdeg | dr | dv | o | av
15 586 3887 12 0027 04 -1 BRS 404
4| | »
clip_name |class | mae | media =
V20061227 190231 TET 56 = =36 NS
MZ006T 228 102476_TK1_S6 =p0 14 A e
M20061 228 004935_TK1 56 =po 24 AJIM
M20061228 012457 _TK1 56 Udlm  -02  AJM x>
M20061228 015451 _TK1_56 H O 15 B
M20061228 020648_Tk1 56 =p0 -24  AJM xr
M20061228 024509_TK1 56 =po 06 B
M20061228 025221 _Tk1_56 =p0 05 A
M20061228 031151 _TK1_56 =po 14 B
M20061228 031814_TK1 56 =p0 17 Adh xk o
[l >|

UFOanalyzery? w207 (clSonotaCo all riehts reserved

[parameters]

H1 default(km): assumed height 1

o Itis used for assumed luminous beginning height for sporadic meteor.

o Itis used for assumed height for “clickl” in case of sprits on Profile sheet.

o Itis used to calculate to the distance from mouse position on View sheet.

o The height for setting by clickl, 2 can change for each object by “mod h” on Profile
sheet.

o Itis recommended 80 for upper part of sprits, 90 for center of elves, 100 for meteor.

H2 default(km): assumed height 2

o Itis used for the assumed height for lower part for “click2”.

o0 60 to 70 are usually used for the lower part of sprites.

o0 The height set by clickl,2 is changed for each object by “mod h” on Profile sheet.
Changing them on Ground Map, you can conform upper and lower part on the ground,
and determine the lower height.

H@Vi=100km/s(km): luminous height vs. velocity factor 1

o Itis the luminous height if Vi is assumed to 100Km/s. It is recommended to 130 by

actual measurement of multi-station observations.
H@Vi=0km/s(km): luminous height vs. velocity factor 2
o Itis the luminous height if Vi is assumed to OKm/s. It is recommended to 80 by actual
measurement of multi-station observations.
mag/l: Upper and lower limit of slope of the collinear approximation for calculating magnitude.
They are displayed when ADJUST is executed.
0 It's xxx for m= xxx*log(lev).
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o If the least squares approximation is over than this range, the limit value in this range
is used.
o Itisto restrict the result if abnormal slop is calculated for some reason.
o To calculate magnitude on fixed slope to set upper and lower limit to the same value.
o The theoretical value is —2.5
magR: Radius of fixed star image
o Itis used for magnitude calculation.
o Pixels in the distance of magR to magR*2 pixels from brightness center are treated
as background.
o Defaultis 5.
analyzelog
o If set ON, output the analysis details for a clip as *.txt in input directory.
TrashBox
o If set ON, move to system trash box when deleted.
o For Windows 2000, it is very slow to delete a file if set to ON.
TrashDir
o If setto ON, move to sub directory, which is named trash, when deleted.
Analyze all param
o Itis analysis conditions when Analyze all was executed. See Main sheet.

[time adjust]
Correct the time if PC time is not adjusted.

Enter seconds to be corrected in +/- sec column and click TimeAdjust button to correct the
observation time for all clips that displayed in clip list.

o For example, if +10 is entered, the clip recorded at 01:23:45 will correct to 01:23:55.
If C*.csv, *.xml, *A.xml exists, modify the time record.
The clip name or super imposed time in the image is not modified.
Enter seconds to be corrected from the results if repeated.
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[crate peak hold image]

You can create as *P.bmp still image from a selected clip.
e If the clip has only movie, create P.bmp as interval=1 and analyze by UFOAnalyzerV2.
o If you specify interval to greater value, create a image that emphasize status of object.

¢ [peak hold image as usual]

200G A SR TR S T O om0 s St el Tl

e [peak hold image by interval=10]

R-TH. RERCJST) - 00080 00 00E+0@E 00N nmE S Hniof e o ikl N
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[output CSV]

Click MakeOBJ.csv button to concatenate the current clip and object list, and then save to CSV.
e You can create CSV included information selected in RowSelect for each list.
e If clip list is sorted, create CSV in order.
e As this function is for study, these output are not used.

[create profile from VO analysis]
If C*csv has been created by UFOAnalyzer VO, you can create profile (p_*.XML) and *A.XML for each
clip. This function is to migrate profile from VO to V2. After this function is executed, you must analyze
again.
e Ccsv->A.XML: Create *A. XML for each clip from C*csv.
o This function is used for setting the camera direction frequently for VO.
o This function doesn’t create p_*.XML but *A.XML, which is contained profile for each
clip. When you re-analyze for V2, it is referred to *A.XML if available.
o If aclip was analyzed as Notrail for VO, which doesn’t have profile, it uses current
profile for V2 .
e Create p_*XML as profile from C*.csv. It is convenient to create profile if the camera was fixed.
After create profile, arrange on Profile sheet and save it.
o The first record in C*.csv must be analyzed not as Notrail.

[trim the clip]
A clip recorded by UFOCapture contains Head, Tail time (default 1 second). You can cut off these
frames to shorten to 1/3 length of original AVI file.
e Click “Trim a clip” or “Trim All” button with head, trail time and trim frames in head, trail.
0 It must be only non-compressed AVI file.
o0 Head must be at least 10 frames for re-analysis.
o After analyzing, you can trim only dark meteor specified with “mag”
= If you specify —1.0 as “mag” for example, clips for meteors darker than —1.0
will be trimmed.
o It will overwrite AVI files. C*csv,*XML related with the AVI also modified
simultaneously.

[delete a clip]
Click “Delete a clip” button to delete a selected clip.
o If you sort clips in “MB” as descendant, you can see long clips in a row. It is easy to
find airplanes and lightening and delete them.
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[move/copy/delete clips (V2.07)]

Click “Move files” button to display a dialog as below.

UFOAnalyzerv2 Move files

X

—Target

delete onl
[~ non dassified clips __* A XMT s
A A T !
[ time interval clips I *T.jpa files

[~ e-class clips _*

e-class

| target |

_L_=prite
Leles
Letc
_A hird

A eto
_M_line
_M_zpot
_M_ete
_Gifire
Gieto
_Uufo
_E_etc

_A_inzect

—Operation

Caunk | I

Mowe clips | Copy clips |

Move/Copy Destination

ID ‘¥Document;

e Target: source file to move/copy/delete.

o non classified clips: clips for the leading “__" class. (e.g. __none)

o time interval clips: clips including “=" in its name, which generated by time trigger for
UFOCapture.

o e-class clips: clips for “*" marked in target column.

o *A.XML files: check here to delete *A.XML files, which contain analyzed results.

o *T.jpg files: check here to delete *T.jpg files, which used for FTP for UFOCapture.

¢ Move/Copy Destination: destination directory to move/copy.

(0]

click “...” button to enter the destination to move/copy.

e Operation: To execute

0

o
o
(o}

Count: Count clips and total capacity.

Move clips: move clips

Copy clips: copy clips

Delete clip files: delete clips (“Trash Box” or “Trash Dir” is effective)

36



4.7 View sheet
View sheet shows movie and still image for the selected clip. If camera profile was specified, it shows
horizontal and equatorial coordinates on the image and also estimates the distance to the object and

absolute magnitude.
Wiew | Mazk Editor | Trail Map | Ground Map |

prev | Still
hext >

1
1

[~ Hith [~ Areab [~ SclM [~ &z [~ Ra [C 5 ﬁ Save Dg$g4§8%4?9 4% gggﬁm 29
||<| [ | il | || H ||_ Dlsteppine [ save click 1 e o

a 345472 dc 57.2158
|D=108.20k m {H:B0k m} am=27

AT 18 ST Yonoo i DD GomEs Aol Tolkgiol N

View sheet has following functions.

click the image: Play or stop.
slider bar: Move to frame / field.
“prev”: Move to previous clip.
“next”; Move to next clip.
"Still": Show still image.
">":Play movie or pause.
"||<":Backward a frame / field.
"I>": Play movie from the top.
">||":Forward a frame / field.
"||[H": Move to the object detected frame / field.
“D.Istepping”: Select to move frame or field. ON: field stepping. OFF: frame stepping.
"HitM": Overlay detected pixel mark (cyan), coming direction mark (bright red) and moving
direction mark (dark rd).
"AreaM": Overlay area mask.
"SclM": Overlay scintillation mask in blue.
"Az": Overlay Az, Alt line.
"Ra": Overlay RA, Dec line.
"S": Overlay the reference stars. Change the star’s magnitude to display in right column.
"save click": Save information for the clicked position on the image as "*_click.csv" in input
directory.
"Save": Save the current image into the directory specified Doc in Main sheet. You can select
bmp or jpg in the dialog box.
"x1": Adjust window size to video size.
Following information on the mouse position is displayed in the text area at right upper.
0 X: X coordinate
0 Y.y coordinate
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b: brightness

m: magnitude estimated from brightness and profile settings

az: azimuth

ev: altitude

ra: RA

dc: Dec

D: distance to the object estimated from the assumed height (H1 in Uty sheet).
am: absolute magnitude estimated from m and D
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4.8 Mask Editor sheet

In the Mask Editor sheet, you can create, delete and modify the mask image and MS link.*M.

bmp in input directory is usually used as the mask image.

If *M.bmp doesn't exist, other still image (e.g. *P.jpg) is temporarily used.
If the mask image was modified, *N.bmp is saved in the input directory.
If *N.bmp exists, it is used prior to *M. bmp.

The MS link information is not preserved.

Mask image is overlaid of the following logical masks and modified immediately by Mask Editor.

area mask(green): mask the out of detection area such as ground scenery

scintillation mask(blue): mask the bright spots such as stars
opt-mask(light blue): mask the superimposed area and out of detection area that is manually

excluded. It is automatically mask the area that excepts around the detection points when
reading the clips.

There are 3 modes as following and select one with the upper left button.

edit: Manual edit mode
auto: Auto edit mode
link: MS link mode

The functions below that are common to all the modes.

Wiew  Mask Editor |Trai| Map I Ground Map I

prev

[edit ¢ dot (" opt-mask (¥ sizel

next

2
@ line " area~mask .
~ =
LtoI("'nec:t " scl-mask ol ;'

S| i

"save N": save the modified mask into the input directory as *N.bmp.
"reload": abort the modified mask and reload *M.bmp or *N.bmp.
"del": delete *N.bmp.

"x1": fit the window size to video resolution.
"star": display the stars as the yellow points within the specified magnitude.

"smag": set the star's magnitude that is to be displayed about 200 stars.
"mg": display the magnitude-brightness graph if the MS Link was established.

"In": add the basis line on the magnitude-brightness graph.
"gm" (quick mask): drag the rectangle area to enter quick mask mode. The mask for this area

is saved as *N.bmp.
o In quick mask mode, you can also cancel the mask of the superimposed area. If you

include the character area in the superimposed area, it may not detect the object.

[2]=d ¥ me W star  saveN 0027 v 0318

= [ lin j reload

= qml smae | delIx‘II

otz  sized 1
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In manual edit mode, to create the mask manually, select the object mask and the operation.
e Select the object mask as following.
o0 opt-mask: set out of detection area (light blue).
o area-mask: set the non link area or out of detection area (green)
o scl-mask:stars’ position (blue).
o d-area: use to unconditional detection area.
e Select the operation to edit as followings.
o dot: Dot drawing mode. Draw a point with selected size.
o line: Line drawing mode. Draw a line to drug with selected size.
o rect: Rectangle drawing mode. Draw a rectangle to drug.
o In each mode, left click to draw or right click to delete.
o fill" button is to paint all the screen.

In the auto edit mode, create the mask automatically by image processing.
Wiew  Mask Editor |Trai| Map | Ground Map |

Milﬂl elev ﬁ g-pix| B|-= vV me v star ﬂ D?éé 2g?%4?5 i
. = v i . z 188, ev 40

next | spi 3= N BBl eload |5 138 7763 de 138911

link. | smazk |Slev ﬁ smax| 20/ qm | smag | _del I %1 I

There are 3 automatic processing in the auto edit mode. (This auto edit mode is used for remaking
the mask if it couldn’t analyze for abnormal mask. Usually you don’t have to use this mode.)
¢ gmask: Make area mask, which area is darker than surroundings.
o ‘“glev”is the threshold value of the difference with the surroundings.
0 “g-pix” is the number of pixels that masks at a time.
o0 The superimposed area is completed to opt-mask.
e smask: Make scl-mask, which area is as small as the star and brighter than the surroundings.
o ‘“slev”is the threshold value of the difference from the surroundings.
0 “smax” is the maximum size.
o ‘“s-pix”is the number of pixels that masks at a time.

In the link mode, you can create, delete, and modify the MS link.

Yiew Mask Editor |Trai| Map | Ground Map
prey ﬂl auta link I clear link | lim E==
next | auto I LIRS = Bl

| link  manual I|nk| = = Bl=

W mg v star | zaveM 0067 v 0442
z 1945564 ev 389117

v i =
I lin [ 58] reload |F5 1206611 de 14215

(i | Smagl delIx‘II
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In the link mode, following functions are available.
e "auto link ": Relate scintillation masks (blue points) to reference stars (yellow points) under
following conditions.
o0 The length of the link is less than “lim”.
o They are outside the link prohibited area, which 4 sides are specified with L-, R-, U-,
D-.
= L-, R-, U- D- contain number of pixels for the link prohibited area from the left,
right, upper, bottom side.
»= |tis used for ignoring ground scenery etc.
o The reference stars (yellow points) that are displaying on the screen are used. The
appropriate number of stars must be adjusted by "star".
e "<SD": Delete the link that is different over the standard deviation from the whole average of
length and direction.
e "manual link": Click the image to create the link manually.
o After click the “manual link”, click the star and drug to the mask position.
e ‘"clear link": Delete all the links.
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4.9 Trail Map sheet

Trail Map Sheet shows meteor’s trail on the star chart.
Wiew | Mask Editor  Trail Map |Gr0und Mapl

ra -—l dec: -—I rot ’_|—| scl ’_|—| mag -—|+d EI—I save |

[ 5t ¥ s+ W ax W ap Wtext Wro V¥t [V ostar I~ B

ra 2085 dec 50.2

e "mag

420070110 041431 T
Following functions are available in Trail Map sheet.
e "ra": RA at the center of the star chart.
e "dec": Dec at the center of the star chart.
ot ": Rotation degree at the center of the star chart.
e "scl": Scaling of the image.

" The lowest star’'s magnitude to display.

e "+d": Day offset from the clip that calculates the radiant point.

e "save": Save the current image as .bmp or .jpg into the directory that is specified in Doc of the
Main sheet

o "st* "st+": Select the radiant point to display as followings.

(0]

If the radiant point exists in the stream list of the Plot sheet, unconditionally display
with white.

st*=OFF, st+=0N: Display the radiant point with red if the meteors exist within the
period or with blue if not.

st*=ON, st+=OFF: Regarding to the radiant points with disp ON in Plot sheet, display
the radiant point with red if the meteors exist or with blue if not.

st*=0ON, st+=ON: Display all radiant points in Plot sheet but display with dark blue
without period.

ax": Draw RA, Dec line.

e "ap": Display the ecliptic, the apex of the Earth’s way, the antihelion.

o text":

Display text information.

e "ro": Display the radiant point assumed by the Vo-matching technique as yellow.
e "rt"; Display the radiant point corrected for zenithal attraction from "ro" as red.

e star"

Display the stars.

e "BW": Display as monochrome mode.

¢ Information on the mouse cursor position is displayed at top of the screen.

e When you click on the screen, the coordinate of the x mark and the clicked point are
displayed. They are deleted by right click.
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4.10 Ground Map sheet

Ground map sheet shows meteor’s trail on the ground. The map data is necessary to display the map.
Only Japan map is included with the program package. Download the other map from the SonotaCo
web site.

View | Mask Editor | Trail Map  Ground Map

prev | base map [GMei3tnad 160AT . |zoom 160 « | » | 4|
nextI W text [~ BW save | j

M2007010.

Following functions are available in Ground Map sheet.
e "base map": Specify the map data to use.
e "zoom": Specify the scale factor.
e up, down, left and right: Move the view.
e "center": Move the map as the observation location and meteor’s trail at the center.
e "text: Display text information.
e " BW:": Display as monochrome mode.
e "save": Save the current image as .bmp or .jpg into the directory that is specified in Doc of the
Main sheet.
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5. Operation guide

5.1 The source directory and the profile
o Enter the directory with the profile into directory list on Main sheet. You can analyze the clips
for several cameras at once.
e You shouldn’t analyze network drive directly because the processing is very slow.
e Profile must be created whatever system or camera direction was changed.
e If camera direction was changed every day, you had better using Ccsv->AXML instead of
creating profile.
e Get the profiles for other sites to draw FOV map collectively.
e To delete the directory list, right click to display dialog.
e Itis convenient to use drives as following.
o0 The capture directory
= The capture directory for UFOCapture is created at root directory, which
names camera name.
e.g. D:\S2
Lower level directory is created automatically.
e.g. D:\S2\2007\200701\20070127\
= If you are using multi cameras at the same time (it called dual capture), it is
recommended to use multi physical drives for simultaneous writing.
= If the capture drive becomes full, it is convenient to move old files to the
external drive such as USB2.0 or IEEE 1394 drive.
o Mcsv directory
» Itis convenient to output the directory each month.
= Create upper level directory as C:\csv for example, then create
C:\csv\2006\200601 for a month. It is convenient to load the data for UFOOrbit.

5.2 View the clips
e Click "read dir" button to read clips.
o Check the “use” to specify the directory to read.
o If you change the directory to lower level in directory list, you can read clips contained
in all of the lower directory.
0 Check the “range” to read within the periods.
0 Check the “latest” to read the latest data.
e To view the clips, it is convenient to sort the clips.
o View the brightness order to sort mag +.
o View the same meteor shower to sort class.
0 Check the file status to sort MB.
o View the clips in sorted order.
e In Plot sheet, It is displayed only belong to the class.
e You can arrange the row and change its width in the clip list.

5.3 Set the profile
¢ If the camera was moved more than 10 pixels, create the new profile.
e If the camera was moved some pixels, it is adjusted automatically within some pixels.
e K4 is not necessary not for extremely wide lens.
e Be careful if you want to create UFOAnalyzerVO compatible profile.
o Setatcto 0.0
0 Setk4to0.0
0 Set k4 checkbox OFF.
o After once adjusting, round dx, dy to integer and check OFF, then adjust again.
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o Take care of az. It is different 180 degrees from VO.
If ground objects are included, set them as inhibit area using by D-, R-, etc in Mask Editor to
reduce error links.

5.4 Analyze

If intlc ON, analyze each de-interlaced field. This means as double as sampling, improve the
measuring accuracy. The processing time is almost the same for high performance CPU.
If there are lots of abnormal scintillation masks non-star object such as cloud, auto adjust will
adjust the parameters..

o Inthis case, "analyze all" uses the current profile and don’t calculate the error( rstar
will be set as 0).
If you didn’t find the trail in automatic analyzing, try to do as following.
It is the efficient way to limit the analysis area by gm.
Change ddl.

o Delete scintillation masks across the trail in Mask Editor.
If detected many points as curve, increase ddl to re-analyze.
In case of outburst fire ball, set f1, f2 to exclude explosion parts, then it may be calculated the
trail.
If you analyzed with wrong profile, analyze again after deleting all *A.XML.
If Smlevel in UFOCapture is too lower and there are many masks more than stars in M.bmp,
which are not stars, it can't adjust automatically. In this case, you have to re-make the mask
for setting slev to large value (e.g. 3.0) in Mask Editor - auto-smask.

o As figure below for example, many small blue points prevents the automatic

adjustment.

For this sample, "analyze all" will re-make masks if remask ON in Uty sheet

O O O

0

5.5 Re-analyze old clips

Usually put clips into the same directory for each camera, create the profile for each directory,
then analyze.
If already analyzed accurately by VO, it can be created individual *A. XML by Ccsv->AXML in
Uty sheet, then analyze at once.
o As all clips are reflected from VO analysis, you don’t have to be care of camera
direction.
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o Although camera direction re-adjusts for each clip, the same lens aberration as VO is
used.
o Recommend creating at least a profile since VO doesn’t have a magnitude parameter.
e If you set remask ON in Analyze all param on Uty sheet, it can be precisely analyzed.
e If you want to analyze for the specified clip, follow the steps.
o If still image is not exist, create one from movie by “MakeP.bmp” in Uty sheet.
o If M.bmp is not exist, create N.bmp in Mask Editor as follows.
= Click edit, select d-area, check rect, and click fill to clear the mask.
= Click auto, gmask to (green) mask the scenery on the ground.
» Orclick edit and select area-mask to mask all the scenery on the
ground.
» Click auto, smask and change slev to (blue) mask the stars.
= If the scenery on the ground, clouds or the moon was masked, then
area-mask these parts and smask again. Or delete incorrect blue parts
for scl mode of edit.
= Set the detect area, which is transparent, around the object by gm.
= Click saveN to preserve.
o Adjust the value of “star” to relate the yellow points (reference stars) to the blue points
relevantly on Mask Editor.
o Make links by Mask Editor - link - auto link.
If there are irrelevant links, modify them to “<SD” or click manually.
In Profile sheet, check at least fovh, yx, k3, k2, dx, dy, set ddpix lim to minimum
(0.000001), then execute adj pos all.
In Profile sheet, check dpix avr under 0.3. If not, check the links.
In Mask Editor, set mg ON to draw a magnitude graph.
In Profile sheet, click mag button to adjust magnitude.
Check the magnitude graph.
= If you want to change the slope of the line, change mag/l in Uty sheet.
= Change bvf for color temperature.
= Up the lowest magnitude to relevant position to adjust mag L and execute
mag again.
= |f automatic adjustment doesn’t work properly, adjust magH, magL and levL
manually.
o Click saveA or saveP to save adjusted profile if you modified profile.
o Analyze individually for analyze button.
= Don't click A or ADJUST button or discard the manual adjustment.
o If not detect the object, change gm, ddl to analyze again.

O O

O O O O

5.6 Draw the FOV map

e Put another site’s p_*.XML into PROF directory, you can draw FOV map.
The precise latitude and longitude are included in p_*.XML. Be careful of exchanging the p_*.XML.
However it is no problem for Mcsv. Mcsv is encrypted for latitude and longitude.

5.7 Analyze TLE
For TLE (Transient Luminous Event) such as sprites, elves, following functions are available.
e Align the FOV used by reference star.
e Measure Az, Alt of the feature point.
e Assume the location from Az, Alt and assumed height.
e Plot the location on map.
e Output the data for CSV format.
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UFOAnNalyzerV2 is not supported the triangular surveying. As Mcsv includes the information for the
triangular surveying, it can be measured from the multi-station observations for exchanging Mcsv.
Follow the steps for measurement of TLE for example of column sprite.

[Create profile]

It is necessary to create the profile for alignment of camera view. The profile is in common for the
meteors. See Create profile.

You should use the clip in clear sky to create the profile.

[Analyze]
Analyze the sprite’s clip as well as meteor's by "analyze all", etc,

[Prepare to measure sprites]
(1) On Uty sheet, set H1 default to 80km, H2 default to 70km in advance.

Main I Profile;"ﬂnalyzel Class I Plat Uty |

Hi defaultdkm) ar |- Analyze all param
b d:f::ltik:) —?E; ’]7 adjust pos [v adjust mae

IV remask [~ MScheck
H@Vi=100km/zskm) | 130}

) L [~ analvzelog
H@Wi=0km/slm) 801 [~ TrashBox [~ TrashDir
mae/| [-25)=d - [-25[=

maeR [ B]=

Move files |
Trim ¥ head
MakePbmp | interval j aclip [ tail
Time Adjust | +f= Sec::ll Trim All | [ mae

MakeQB.J csv | Cosy—>ARML | Cosy—>Prof | Delete a clipl

|D| U'||

1
—
[

(2)Follow the steps to display sprite parameters. Click the column in the object list in middle of
Profile/Analyze sheet, select Row Select in the menu, then display Row Select dialog for object list.
Once click allOff and click sprite related parameters such as azl,evl,Ingl,latl,hl to mark “*", then
click OK.

e UFQAnalyzer Vi EVGap VSUT2O0GYZO061 V20061 201 ¥ MIO0G1 202073

Main  Profie/Anabree | Clsss | Pt | Uy | Viewr | Mask Editor | Trail Map |

MENDSI A2 023004 THY S0AXML  tead P | savn P| save A || SAill |~ HaMI™ AveaM [ Scll

i [ Jsud 5 | cbserver rorotoa |7 e | 2] M| B | | WK
i | ———

camfW1EN | b [ ZmmFE | cap [Ex Vi on IV

U e = S ﬂ.uu ol
mema [ ] steo 0001000 -\ L
P fovh [ mmeald @y [ 100 make[ ool
ik annj 7 [ ansj gk [ a0

¥ dx a0 @ dy -b0jd et [ 0mpdl
Fa [E7667 Fev [ 17758 nove _-Mi.d’ .
ad all ix lim=| ik 01

_Mlash W12EE 121401 13680 Gi@ @00

el pame [ofclss [ moe[ex
M200H1202 00816 TKT 50 1 _flsh 11 &40
NETIO6T X2 N 4559 T 50 1 _flash 08 AL
MED0S1 202 021953 THT 58 1 fla
1202 1 Tilash 01 840
(5121 1 a

[Determine the measuring points]

Determine the measuring points in the image on View sheet.

If there are multi station observations, exchange the images to determine the measuring points.
Set Az checkbox ON to draw Az and Alt line.

In text box on upper right of the window, Az and Alt of mouse position is displayed. Set save click
checkbox ON to record mouse click position. D is the distance calculated for mouse position under
the assumption of H1 on Uty sheet. For this sample, describes to measure a column of sprite.
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Click the target clip in object list, click clickl button, and then click the upper part of the sprite on the
image.

wz UFOAnalyzerV2 E¥Cap¥SO¥2006¥200612¥20061201%¥M20061202_023004_TK1_S9 —1o x|
Main  Profile/Analyze |Glase | Plot | Uty | View | Mask Editor | Trail Map | Ground Map |
M20061 202 023004 TK1_S9A XML read P | save P| save A || prev | Still |~ Hithd [~ AreaM [~ SciM B %z ™ Ra [T 5 0320 v 0000 b 037 m 36
ezt
7
i

; 2086446 ev 008904
lid [T |sid[50 | observer Sonctalo | [ intle > ] B | S| TH | Dlstepping " 3509852 r 310928
cam[O0N | lens [12mmF08 | cap [Exvision1500T] I Bbf =816 39%km (H80km am==1 3
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Click the point to mark + at the clicked position and display information of clicked position in object list.
Then click click2 to click the lower part of sprite. It has completed to measure Az and Alt for a column
of sprite.
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Change to Ground map to display the location calculated by assumed height. Click mod h button to
display Height Setting dialog box.

w2 UFOdinalyzert¥? E-¥Cap¥S0¥2006¥200612¥20061201¥M20061202 023004 TK1 59
Main  Profile/Analyze |O\ass| Plot | L

Trailllap  Ground Map | )

j Ing=137 D875 lat=37.3443, D=309.1km, GD=296 Bkm

Ine Fosl ev=13E6 H1fkm-|

M8" Pos2 ev=10.98 H2lkml-|
¥ 4
=1
kd 00 =
[ dx =
[ az [ 307667 j
adj pos all | ddpix |i

j Ing=136.9155 |at=37.4569, D=326.7km, GD=316.4km [ew@1 = 0.0)

= = ==
0023 ¥ k2 0014

—Acco®

analyze
¥ retry ddl
clickl | click? | mod h | add a obj | delete a obj | dslste a cip

clazg | azl | evl | Ingl | lat1 | hl |
_tlagh 21006, 136828 12700 2734 a0

clip_name [ofcless [mae[cx =
M20061202_ 004870 _TK1_59 1 _flash 11 640
M20061202 014520 TK1_ 59 1
M20061202_021958_TK1_59 1
M20061202 023004 _TK1_59 1 _flash 01 640
1
1

120061202 023056 TK1 59

M‘rﬂﬂ{-‘.‘\ Ann mae91 TV e

On Height Setting dialog box, change H1 or H2 to move the location on the map. Red point is
corresponding to H1.
As the sample below, H2 is so lower that it calculates H2 is closer than H1.
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B

= = “ooTal—
Cka [ 000l ks [ 0028) k2 0014
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adj poz all I ddpix |lm—| mazk 0 link O

180 n |DDUDD1D

Sﬁ Ing=137.3127 lat=37. 2047, D=273.0km, GD'=271.5km [evE1 = 0.0)
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As the sample below, 2 points corresponding to H1 and H2 is the same position. If H1 is assumed to
80Km, it turns out that H2 is 65Km.

If the location is known by triangular surveying, you can know the height of sprits precisely by setting
H1 and H2.

iz UFOAnalyzery2 E¥Cap¥59¥2006¥200612¥20061201¥M20061202_023004_TK1_59

Main  Profile/Analyze | Glass | Plat | Uty | View | Mask Editor | Trail Map Ground Msp |
v - . il = = = 1

Ji

d
M20061202_023004_TK1_59
g
g Post ev=13.65 Hitkm=[ BF|= Ina=137.0875 lat=37.3449, D=309. 1km, GD=295.Bkm

Me! pos2 ev=10.98 H2kml=[ B5]- Ing=137.0947 lat=37.3435, D=304.7km, GD=296.2km [ev@1 = 0.0]

B
k4 [ ooo0] pka [ 0023 ke [ D074 =
Pdc [ 180 [y | 50 ot [ 0586 =

v a2 30?.66?3' Fev [ 12881 move «|* j

adj pos all_| ddpix Iimjl |mask 0 link 0

T al | 0.00001 0=

Only 2 points are recorded for a object.

If you want to measure many points for a clip, click add obj button to add the object, then measure Az
and Alt by clickl and click2 for each object.

If you want to display locations for many TLESs, set the object class in e-class to L_sprite on Class
sheet, set disp for L_sprite to ON in Plot sheet.

For example, the figure shows sprites chart on Jan. 6", 2007.

Assumed height is necessary to measure by multi station observation.
The column sprite is turned out that the upper height is about 80Km from many observations. The
elves is assumed its center height to 90Km.
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6 Appendix

6.1 Data format
UFOAnNalyzerV2 inputs from or outputs to CSV, XML format.
e 1 byte alpha numeric character must be used. Other characters are not guaranteed.
e Type is d for integer, f for floating point, axx for strings up to xx bytes.
e Add string to leading "_" in CSV. (except Smap.csv)
e All angle is in degree with floating point. (It is not minute, second)
e azimuth is measured from the north toward the east. (0 for north, 90 for east, 180 for south,
270 for west)

[Directory information]

UA2_DIR.csv

Iname type |comment

Version d 101 (fixed)

use d 1: valid for "read dir", 0: invalid for "read dir"
Dir @l1024 |finput clip directory (full path name)

profile @l1024 |profile file name

[External class information]
UA2_EClass.csv

name type  lcomment
Version d 1101 (fixed)
e-class al0 lexceptional class name, must begin with " "

[Radiant catalog]]

UA2_Stram.csv

name type |unit comment

Version d F 301(fixed)

SID d - should be 0 (currently ignored)

use d - 1:valid for classification, 0: not valid for classification
stream al0 - short code of stream. must begin with "w_" for local codes
name a4 |- official name of meteor stream

Soll f deg 'start solar longitude

Sol2 f deg lend solar longitude

solp f deg peak solar longitude

Rap f deg radiant ra at solp

decp f deg radiant dec at solp

Dra f deg/day |radiant ra drift at solp

ddec f deg/day |radiant dec drift at solp

Vg f km/sec ftypical geocentric velocity (Vg = sqrt(Vi*2+123.2) )
type d - should be 1 (c

R f deg half diameter of radiant circle

Dv f km/s  |should be 0.0 (currently ignored)

Dd f F should be 0.1 (currently ignored)

TypicalOID [d should be 0 (currently ignored)
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Imemo a64 - comment

[Star catalog]

'Smap2000S.csv

Iname type |unit comment
Ra f deg ra
dec f deg dec
Vmag f F visual magnitude
blue magnitude minus visual magnitude(Sirius 0.009, Betelgeuse
B-V ‘f ‘ 1.736)

[Profile information]

ufoanalyzer record (profile parameters in p_*.XML, *A.XML)

Iname type |unit comment

version d F 200(fixed)

clip_name a64 - Iname of clip ("Myyyymmdd_hhmmss_location_system")
o d - object count

Y d - year (local time)

Imo d F imonth 1..12 (1=Jan,12=Dec,localtime)
D d day day 1..31 (local time)

H d  |hour lhour 0..23 (local time)

M d  min iminute 0..59 (local time)

S f sec second 0.0..59.999 (local time)

Tz d sec time zone (+: east, -:\west, +9h=32400)
Lid alé - location ID

'Sid a2 - system ID

Cx d |pixel size of image width

Cy d  |pixel size of image height

fps f frame/sec frame rate, 29.97 for NTSC, 25.0 for PAL
interlaced d F Il:interaced, O: progressive

frames d  frame [frame count of the movie

head d  frame  |number of time shifted frames

tail d  frame  |number of added frames

dlev d R detection level of UFOCapture

dsize d pixel detection size of UFOCapture

sipos d pixel vertical position of super imposed text
sisize d |pixel height of super imposed text

trig d F trigger type of UFOCapture

observer A64 - observer name

cam AB4 - camera name

lens AB4 - lens name

ccap A64 - capture program name

u2 d - capture program version

Ua d - analyzer program version

‘comment A64 - comment

Az f deg azimuth of the center of FOV ( 0:N, 90:E,180:S,270:W)
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Ev f deg elevation of the center of FOV (0:ground, 90:zenith)
Rot f deg rotation angle of FOV around center

Vx f deg horizontal FOV size

Yx f F pixel aspect ratio ( Y/X, 1.0=square, 1.25=IEEE1394 NTSC)
Dx f pixel optical center offset from center of the screen
Dy f pixel ooptical center offset from center of the screen

k4 f F distortion correction parameter 4th order

k3 f F distortion correction parameter 3rd order

k2 f F distortion correction parameter 2nd order

Atc f F atmosphere effect correction parameter

BVF f F blue/visual sensitivity factor

ImaxLev f F Imaximum brightness of the system

ImaxMag f F Imagnitude that corresponds to maxLev

IminLev f F brightness that corresponds to minMag

IminMag f F dimmest magnitude of valid fixed star in the image
DI d - detection level used in analysis

LLeap d F leap parameter used in analysis

Pixs d |pixel number of total detected pixels

rstar d - Inumber of reference star used

ddega f deg average error degree of position measurement
ddegm f deg Imaximum error degree of position measurement
[Errm f F Imaximum magnitude measurement error

Lmrgn d |pixel size of link inhibit area of left

Rmrgn d  |pixel 'size of link inhibit area of right

Dmrgn d  |pixel size of link inhibit area of bottom

Umrgn d pixel size of link inhibit area of top

litlc d F interlaced video flag

bbf d - bottom field first flag IEEE1394 interlaced video)
tme f sec time accuracy

[Object information]

ua2_object (*A.XML)

Iname type |unit ‘comment

Fs d - frame or field of obj start

Fe d - frame of field of obj end

FN d  [frame,field number of frame or field

ISec f sec duration

Av f deg/sec jangular velocity at ram,dcm

Pix d - total count of detected pixels

bmax d - imaximum brightness

BN d  |pixel maximum count of saturated pixels

LLmax f - peak light amount

Mag f F peak magnitude

ccdeg f deg average linearity error

icdegmax f deg imaximum linearity error

llo d F +1: start point is inside of FOV, +2: end point is inside of FOV
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RaP f deg ra of averaged path pole

DcP f deg dec of averaged path pole

avl f deg/sec langular velocity used for grouping

X1 f pixel start point x

vl f pixel 'start point y

X2 f pixel lend point x

y2 f pixel lend point y

azl f deg az of start point

evl f deg lev of start point

az2 f deg az of end point

ev2 f deg lev of end point

Azm f deg az of velocity measurement point

[Evm f deg lev of velocity measurement point

ral f deg ra of start point

dc1 f deg dec of start point

ra2 f deg ra of end point

dc2 f deg dec of end point

Ram f deg ra of velocity measurement point

Dcm f deg dec velocity measurement point

class Al6 - class name

M d F 1: class manually assigned, O: class auto assigned
Dr f deg distance from assumed radiant to great circle of path
Dv f % (Vo — Voc)/Voc , Voc = sqrt(Vg2 + 123.2) , Vg is catalog value.
Vo f km/s calculated Vo

Lng1l f deg longitude of estimated ground start position

Latl f deg latitude of estimated ground start position

h1 f km height of start position

Dist1 f km distance from observation point to the start point
Gd1 f km ground distance from observation point to the start point
AzL1 f deg az of radiant at Ing1,lat1,h1

EvL1 f deg Ev of radiant at Ing1,lat1,h1

LLng2 f deg longitude of estimated ground end position

Lat2 f def latitude of estimated ground end position

h2 f km height of end position

Dist2 f km distance from observation point to the end point
Gd2 f km ground distance from observation point to the end point
LLen f km path length

GV f km/sec llen/sec

Rao f deg ra of estimated radiant by Vo-matching method
Dco f deg dec of estimated radiant by Vo-matching method
Voo f km/s Vo of estimated radiant by Vo-matching method
Rat f deg ra of zenith attraction modified radiant of rao

Dct f deg dec of zenith attraction modified radiant of dco
Tse f sec leap time between point s and e

Memo AB4 |- comment
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[Trail information]

ua2_objpath (*A.XML)

Name type |unit ‘comment

Fno d - frame or field number

B d F imaximum brightness of one pixel
Bm f = count of saturated pixels

Lsum f F light amount

Mag f F imagnitude

Az f deg az

Ev f deg ev

Ra i deg ra

Dec f dev dec

6.2 Technical information

[Star catalog]

Smap2000S.csv is used for referenced star. It contains almost 300,000 stars brighter than 10™ mag.
It is adapted from the following.

SKY2000 Master Catalog, Version 4 V/109

Myers J.R., Sande C.B., Miller A.C., Warren Jr. W.H., Tracewell D.A.

<Goddard Space Flight Center, Flight Dynamics Division (2002)>

[Radiant catalog]]
UA2_Stream.csv under executable directory is used for radiant catalog.
There are following catalog under Stream subdirectory. UA2_Stream.csv under executable directory
and Stream directory are the same at installation time. You may modify UA2_Stream.csv
e (1)UA2_Streams.csv = (3)+(4)+(6)+(7)+(8)
e (2)UA2_Streams2.csv = (3)+(5)+(7)+(8)
e (3)ULE_IMO_WL2007.csv = IMO working list 2007 (Modified by SonotaCo)
e (4)ULE_IMO_ANT.csv = IMO anti-helion group for all months
e (5)LUE_IMO_SAlIl.csv = IMC reported possible streams (by Sirko Molau)
e (6)ULE_IMO_SSel.csv = (5) - duplicated streams against (3),(4)
e (7)ULE_U_NEW.csv = Added by SonotaCo network
e (8)ULE_X_ADD.csv = Not duplicated historical streams
(3)(4) is modified from http://www.imo.net/calendar/2007. Vi is converted to Vg, period, velocity,
radiant point are replaced by SonotaCo Network’s observation data.
(5)(6) is modified from http://www.metrec.org/imc06.pdf as well as (3)(4).
(7) is created from SonotaCo Network’s observation data.
(8) is known streams except identification with (3)~(7).

In UFOAnalyzerV2, the radiant point is calculated on assumption that it is moving on great circle
through the radiant point on maximum day. Moving distance of the radiant point in radiant catalog is
used for the moving vector for each day on maximum day.

[Map data]
Map data GMxXXXxXX_XX.DAT are modified from SRT30, which is created from space shuttle’s
data. They are used in UFOOrbit.

e You can change the map data, which applies all over the world except South Pole region.
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http://www.imo.net/calendar/2007
http://www.metrec.org/imc06.pdf

e There may be contained uncertain area between the sea and the land, where is lower than
sea level.
e Let me know if you want another maps.

((Following parts have not been translated yet. Please refer Japanese manual ))

6.3 Abbreviations

/Abbreviation Definition

Alt Altitude

Az Azimuth

Dec Declination

RA Right ascension
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