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Definitions:

Meteoroid: .
A small body moving in the solar system that would become a meteor if it entered the
earth's atmosphere.

e

Meteor
A small body of matter from outer space that enters l;he earth’s atmosphere, becoming
incandescent as a result of friction and appearing as a streak of light.

Meteorite: |

A piece of rock or metal that has fallen to the earth's surface from outer space as a
“meteor. Over 90 per cent of meteorites are of rock Whlle the remainder consist wholly or
partly of iron and nickel. o~



Science Objectives

foa : |
. What questions can we answer with our data?
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Complications:

. Things Change over time
Minutes / Hours / Days / Years / Decades / Centuries
° Showers appear and di;appear from view ... —
. - Shower intensity varies with tirfle.—.. e
. * What about sporadics?



Complications:

. Each successive orbit of parent object (comet or
asteroid) is slightly different '
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Complications:



Presenter
Presentation Notes
Nucleus of Comet 103P/Hartley as imaged by EPOXI Mission in November 2010
Orbital Period 6.46 years

Leftovers from the formation of the Solar System
Dirty snowballs – mixture of dust and ice – snowy dirtballs
Spend majority of life in outer solar-system – Oort cloud and Kuiper Belt
Occasionally perturbed into orbits that take them into inner solar-system
Sublimating ice leads to release of dust grains – mm and sub mm – can’t see them – though mention zodiacal light and gegenshein
Interesting as they preserve details of the early solar system, deep frozen for billions of years
Distinction between comets and asteroids becoming blurred
Interest in comets and asteroids – impact hazards / origin of earth’s oceans



Complications:

. Each successive orbit of parent object (comet or
asteroid) is slightly different
. Hence filaments of material deposited in slightly

different orbits with each successive revelution around the sun
| Differing ejections velocities; Varying St_a}”ting points

. Havmg been dep051ted individual meteoroid orbits
Change over time

, Perturbations due to gravity, solar wind, radiation pressure
s .

o



IAU-MDC home

IAU Comission 22

List of all meteor showers

Code
CAP
STA
SIA
GEM
SDA
LYR
PER
ORI
DRA
QUA

Mame
alpha Capricornids
Southern Taurids
Southern iota Aquariids
Geminids
Southern defta Aquarids
April Lyrids
Perseids
Orionids
October Draconids
Quadrantids
ata Virginids
kappa Cygnids
Leonids
chi Qrionid Complex
Ursids
sigma Hydrids
Morthern Taurids
Andromedids
December Monocerotids
Comae Berenicids
alpha Virginids
Leonis Minorids
epsilon Geminids
Northern October delta Arietids
Morthern defta Aquariids
kappa Serpentids
Southern October delta Arietids
delta Leonid Complex
Piscid Complex
eta Aguariids
Morthern iota Aquarids
delta Serpentids
®i Ursae Majorids
Morthern alpha Leonids
zeta Cygnids
7eta Serpentids
phi Draconids
beta Craterids
mu Virginids
lambda Virginids
March Virginid Complex
omega Ursae Majorids
alpha Scorpiids

Sorting by: 1AL Mo Sol. Lon.

Code
oLy
MAL
s
ACM
BCH
ocC
EPC
LCY
GPS
S5A
DOR
GPU
DFV
oul
XDR
ZCH
PAR
MHD
AMO
TAU
MAR
§[ale}
I
ALY
CMI
PHO
PUW
ORN
ORS
DAR
CAR
GTI

KLI

Mame
October Lyncids
nu Aurigids
Qctober iota Cassiopeids
Daytime alpha Canis Majorids
Daytime beta Cancrids
October Capricornids
Qctober epsion Piscids
lambda Cygnids
gamma Piscids
sigma Arietids
zlpha Doradids
Qctober gamma Puppids
Daytime psi Virginids
October Ursae Minarids
xi Draconids
zeta Cancrids
psil Aurigids
Movermnber Hydrids
alpha Monocerotids
Taurid Complax
Novernber nu Arietids
November Qrionids
Daytime iota Virginids
alpha Lyncids
December Canis Minorids
Phoenicids
Puppid-Velids I Complex
MNorthern chi Orionids
Southern chi Crionids
December alpha Aurigids
Carinid Complex
gamma Triangulids
Daytime delta Scorpiids
Daytime kappa Librids
nu Andromedids
xi Cefids
January gamma Delphinids
alpha Cancrids
January nu Orionids
beta Cancrids
omega Cassiopeids
Febuary alpha Orionids
March Lyncids

DOWNLOAD list of all showers!

Mame
psi Aurigids
Daytime Craterids
February eta Draconids
December sigma Virginids
alpha Coronae Borealids
September pi Orionids
June iota Pegasids
nu Bootids
efta Pegasids
beta Arietids
mu Perseids
gamma Cepheids
Movemnber Lyncids
mu Leonids
alpha Sextantids
Novernber Leonis Minorids
Novemnber lambda Draconids
rho Leonids
December Leonids
zeta Cassiopeiids
kappa Ursae Majorids
December phi Cassiopeiids
April alpha Librids
April beta Sextantids
April epsilon Delphinids
Camelopardalids
theta Virginids
May mu Leonids
May phi Virginids
May alpha Comae Berenicids
May psi Scorpids
May delta Leonids
June epsilon Cygnids
June epsilon Ophiuchids
lambda Ophiuchids
July dela Sagittarids
July rho Herculids
kappa Lyrids
August xi Cassiopeiids
August omicron Cetids
August nu Aquariids
August alpha Herculids
August upsilon Sagittarids

L Ll

CATALOGUES

List of all showers

List of established showers

Waorking list of showers

List of shower groups

List of removed showers

Database of photographic

meteor orbits
DOCUMENTS

MNew meteor shower reports

Shower nomenclature rules

Shower nom. working group
OTHER. SITES

Mirrar of this site

WO - CMOR

MASA - CAMS

MNASA's All Sky Fireball Network
EDMOND database
SonotaCo Meteor Data Sets
Shower activity estimator
1AL: Minor Planet Center
MEQDYS risk page

ASTDYS mzin page

IMO main page




alpha Scorpiids

tau Herculids

Corvids

gamma Delphinids
MNarthern omegs Scorpiids
MNorthern mu Sagittarids
Southern mu Sagittarids
zeta Draconids

kappa Aquariids
September Lyncids
Qctober Cygnids
October gamma Cetids
omicron Draconids
January pi Virginids
January Comae Berenicids
January zeta Aurigids
upsilon Eridanids
Puppid-velids II Complex
rho Gemninids

delta Cancrid Complex
Morth. defta Cancrids
South. delta Cancrids
apsilon Columbids
Daytime Scutids
Daytime xi Sagittarids

pi Hydrids

alpha Centaurids
Centaurid I Complex
gamma Bootids
Centaurid I Complex
alpha Pictorids

delta Chamaeleontids
beta Tucanids

alpha Carinids

alpha Antlids

February Canis Majorids
Morthern defta Leonids
Southern delta Leonids
Daytime chi Capricornids

Dayt. Sagittarids-Capricornids

Daytime epsilon Aquariids
Daytime ¢ Aguarids
gamma Mormids

lambda Centaurids

delta Pavonids

nu Hydrids

alpha Pyxidids

Morthern March Virginids
Southern March Virginids
Southern alpha Leonids
March defta Gemninids
March Cassiopeids
Daytime kappa Aguariids
Daytime q Pegasids

dela Mensids

defta Aguilids

April psi Ursae Majorids
Northern gamma Virginids
Southern gamma Virginids
sigma Leonids

ACO
PBO
MUM
CLI

ADR

March Lyncids

April alpha Comae Berenicids
phi Bootids

nu Ursae Majorids

chi Librids

alpha Draconids

gamma Camelopardalids
July mu Serpendids

July zeta Draconids

dela Librids

October Camelopardalids
delta Cygnids

pi Leonids

Qricron Ursae Majorids
gamma Taurids

omegs Taurids

MNovember epsion Eridanids

Southern December defta Arietids
Morthern December delta Arietids

alpha Leonid Complex
gamma Virginid Complex
May Ophiuchid Complex

Daytime omega Cetid Complax

Daytime May Arietid Complex
June Aguilid Complex
sigrma Sagittarid Complex
delfta Aquariid Complex
iota Agquariid Complex
October Arietid Complex
7eta Puppids

gamma Puppids

b Puppids

lambda Velids

c Velids

sigrma Puppids
Columbids

tau Puppids

January pi Puppids
gamma Velids

January alpha Prdidids
delta Velids

epsilon Carinids

eta Carinids

alpha Crucids

omegs Centaurids

beta Hydrids

theta Centaurids

mu Velids

January Leonids

omega Serpentids
theta Coronae Borealids
lambda Bootids

xi Coronae Borealids
epsilon Parseids
Daytime lambda Taurids
epsilon Pegasids

beta Equuleids

alpha Lacertids

sigma Serpentids

alpha Hydrids

August upsilon Sagittarids
August mu Draconids
August beta Capricornids
August theta Aquilids
lambda Agquarids

August beta Aquarids
September Aquarids

iota Cetids

September rho Pegasids
September theta Capricornids
September omicron Orionids
tau Cancrids

October mu Leonids
MNovember gamma Pegasids
MNovember alpha Sextantids
Movember zeta Taurids
November zeta Perseids
MNovember rho Cygnids

Movember sigma Ursae Majorids

zeta Leonids

December deltz Eridanids
December delta Cancrids
December thets Hydrids
December epsion Craterids
December Lyncids
December mu Taurids
December epsion Eridanids
December zlpha Bootids
December mu Hydrids
January phi Virginids
February pi Leonids
December rho Virginids
9% Aquarids

August iota Cefids
February epsilon Virginids
upsilon Andromedids
theta Piscids

kappa Virginids

June rho Cygnids

15 Lyncids

rho Puppids

epsilon Virginids

omega Capricornids
omicron Leonids
February mu Virginids
April kmbda Ophiuchids
April 102 Herculids

beta Aguarids

May beta Capricornids
Southern alpha Pegasids
August gamma Cepheids
lambda Ursae Majorids
iota Cygnids

Southern lambda Draconids
upsilon Ursae Majorids
January zeta Draconids
eta Hydrids

eta Corvids

gamma Aquilids

May lambda Draconids




pi Puppids

alpha Bootids

gamma Librids

April chi Librids

Daytime chi Piscids

mu Draconids

Daytime lembda Pegasids
Daytime April Piscids

ata Lyrids

beta Coronae Australids
phi Aquariids

May lambda Virginids
MNorthern May Ophiuchids
Southern May Ophiuchids
epsilon Aquilids

MNorthern Daytime omega Cetids
Southern Daytime omega Cetids
Daytime epsilon Arietids
MNorthern Daytime May Arietids
Southern Daytime May Arietids
iota Cassiopeiids

pi Cetids

tau Aquariids

omega Scorpiid Complex
Southern omega Scorpiids
alpha Circinids
Scorpiid-Sagittarid Complex
MNorthern June Aguilids
Southern June Aquilids
June Lyrids

MNaorthern sigma Sagittarids
Southern sigma Sagittarids
Scutids

June Bootids

Daytime Arietids

Daytime zeta Perseids
Daytime beta Taurids
Daytime theta Aurigids
July Pegasids

July Phoenicids

beta Cassiopeiids

July Centaurids

sigrma Capricornids

mu Serpentids

kappa Pavonids

omicron Cygnids

Piscis Austrinids

July Gamima Draconids
Daytime beta Andromedids
apsilon Ursae Majorids

psi Cassiopeiids

Daytime xi Orionids
Daytime mu Cancrids

beta Perseids

eta Eridanids

August Triangulids

zefa Arietids

upsilon Cetids

beta Indids

nu Phoenicids

—

Bootid-Coronae Borealid Complex

Qctober Ursae Majorids
December alpha Draconids
December chi Virginids
December kappa Draconids
nu Eridanids

omicron Eridanids

psi Ursae Majorids

theta Pyxidids

January xi Ursae Majorids
h Virginids

f Herculids

x Herculids

bets Pegasids

April tho Cygnids

lambda Lyrids

May Lacertids

Daytime Triangulids

zeta Ophiuchids

sigma Cetids

Daytime delta Triangulids
Daytime i Cetids

May Vulpeculids

phi Pegasids

tau Ophiuchids

May zeta Cygnids

psi Pegasids

theta Serpentids

June mu Cassiopeiids
zeta Eridanids

kappa Cetids

beta Camelopardalids
July beta Pegasids
omicron Pegasids

July Andromedids

Juby Taurids

Microscopiids

alpha Pegasids

phi Piscids

theta Perseids

iota Sculptorids

August omicron Eridanids
August Lyncids

Daytime Monocerotids
gamma Eridanids

August Cetids

kappa Draconids

Daytime pi Leanids

beta Ursae Majorids
lambda Draconids
Qctober Lepaorids

alphz Ursae Majorids
October beta Camelopardalids
QOctober kappa Draconids
chi Taurids

omeaga Eridanids
MNovember theta Aurigids
Novermnber delta Draconids
November i Draconids
rho Bootids

July xi Arietids

51 Andromedids
thetz Cefids

47 Ophiuchids

kappa Aurigids

55 Arietids

alpha Cepheids

theta Craterids

66 Draconids

delta Sextantids

22 Bootids

January nu Hydrids

¥i Cassiopeiids

43 Cassiopeiids

kappa Perseids

15 Aguarids

49 Andromedids
kappa Cassiopeids

47 Andromedids

pi Orionids

deltz Perseids

alpha Perseids
QOctober gamma Camelopardalids
phi Taurids

&4 Draconids

27 Monocerotids
beta Canis Majorids
17 Sextantids

6 Sextantids

13 Comae Berenicids
December omega Ursae Majorids
61 Ursae Majorids

59 Ursae Majorids

5 Comae Berenicids
xi Hydrids

14 Canurn Venaticids
omicron Hydrids
February beta Herculids
26 Bootids

21 Herculids

32 Leonis Minorids
gamma Ursae Majorids
63 Aurigids

40 Comae Berenicids
58 Piscids

theta Ursae Majorids
Canurmn Venaticids-Bootids
chi Andromedids

90 Herculids

January beta Craterids
12 Taurids
Cepheids-Cassiopeiids
33 Hydrids

2 Lacertids

59 Cyanids

22 Lyncids

50 Cancrids

10 Canum Venaticids
zeta Bootids

91 Piscids




Daytime beta Taurids
Daytime theta Aurigids
July Pegasids

July Phoenicids

beta Cassiopeiids

July Centaurids

sigma Capricornids

mu Serpentids

kappa Pavonids

omicron Cygnids

Piscis Austrinids

July Garmma Draconids
Daytime beta Andromedids
epsilon Ursae Majorids

psi Cassiopeiids

Daytime xi Orionids
Daytime mu Cancrids
beta Perseids

eta Eridanids

August Triangulids

zeta Arietids

upsilon Cetids

beta Indids

nu Phoenicids

August Draconids

beta Hydrusids

August delta Capricornids
eta Serpentids

gamma Doradids

Daytime zeta Cancrids
Daytime gamma Leonids
Daytime chi Leanids

xi Aurigids

Aurigids

September bets Cassiopeiids
September epsilon Perseids
epsilon Eridanids

beta Aurigids

September alpha Orionids
Daytime kappa Leonids
beta Gruids

heta Capricornids

Morth. defta Piscids
South. delta Piscids
omega Piscids
September gamma Sagittarids
September mu Arietids
nu Draconids

Octoberoens &
sigma Orionids
zeta Taurids

DHY

BSX
JRY
CVN
GUM
MHY
FCB
OEE
KHY
NCY
DPI
CAN
FOP
MUL
ATR
AUP
SIC
ETT
BHE
DAC
CCA
MMI
MLL
SLL

Microscopiids

alphz Pegasids

phi Piscids

theta Perseids

iota Sculptorids

August omicron Eridanids
August Lyncids

Daytime Monocerotids
gamma Eridanids

August Cetids

kappa Draconids

Daytime pi Leonids

beta Ursae Majorids
larmbda Draconids
October Leporids

alpha Ursae Majorids
QOctober beta Camelopardalids
October kappa Draconids
chi Taurids

omega Eridanids
MNovember theta Aurigids
Hovember defta Draconids
November i Draconids
rho Bootids

alpha Canis Majorids
gamma Canis Majorids
December theta Aurigids
nu Geminids

December Canis Majorids
December Hydrids

beta Monocerotids

beta Sextantids

January Hydrids

Canurn Venaticids
gamma Ursae Minorids
mu Hydrids

February Comae Berenicids
October eta Eridanids
kappa Hydrids

nu Cyanids

delta Piscids

¢ Andromedids

f Ophiuchids

mu Lyrids

alpha Triangulids

August Piscids
September iota Cassiopeiids
eta Taurids

beta Herculids

Daytime April Cetids

chi Capricornids

May Microscopiids
Morthern Librids-Lupids
Southern Librids-Lupids
September-October Lyncids

0 nominated to be established.

00569
00570
00571
00572
00573
00574
00575
00578
00577
00578
00579
00580
00581
00582
00583
00584
00585
00586
00587
00588
00589
00550
00591
00592
00593
00554
00595
00596
00597
00598
00559
00e00
0001
00e02
00603
00604
00605
00&0es
00e07
00608
00e0s
00&e10
0o0e11
00612
00613
00614
00615
0ogle
00617
0oge1s
00e19
00&20
00621
0og22

KCR
FCR
ACZ
FHR
JAU
TBO
FAR
BOT
SGM
VCF
NCA
TLY
105
TOR
TOB
UM
THD
SLM
SBO
SUA
PUA

omicron Hydrids
February beta Herculids
26 Bootids

21 Herculids

32 Leonis Minorids
gamma Ursae Majorids
63 Aurigids

40 Comae Berenicids
58 Piscids

theta Ursae Majorids
Canum Venaticids-Booftids
chi Andromedids

90 Herculids

January beta Craterids
12 Taurids
Cepheids-Cassiopeiids
33 Hydrids

2 Lacertids

59 Cygnids

22 Lyncids

50 Cancrids

10 Canurn Venaticids
zeta Bootids

91 Piscids

28 Lyncids
Serpentids-Coronae Borealids
13 Taurids

78 Ursae Majorids
theta2 Sagittariids
tau Cetids

72 Ophiuchids

43 Aurigids

iota Craterids

kappa Craterids

15 Cancrids

zetal Cancrids

52 Herculids

January alpha Ursae Majorids
12 Bootids

14 Aurigids

37 Comae Berenicids
68 Geminids

4 Canum Venaticids
19 Canurn Venaticids
31 Lyncids

January omega Serpentids
35 Comae Berenicids
26 Comae Berenicids
iota Ursae Majorids

12 Hydrids

7 Leonis Minorids
sigma Bootids

73 Ursae Majorids

phi Ursae Majorids

October Monggasess SOL
Tot @ cludind; 95 established a5 pro tempore

Updated AD 2013, December 13, by Z. Kanuchovaand T.J. Jopsk




Considerations:

: /
. Perseids |
Consistent Performer, Known for many Centuries

: = ' a
o Geminids . Sl

Is currently the best performing shower
But unknown before 1850

. ~ How will current showers perform in the future ?

. What meteoroid streams are just beyond earth’s orbit?
& In coming years will they be perturbed across it?

. [s it happening now?

Poor coverage over large parts of the earth?



Science Objectives
. What queétio’ns can we answer with our data?

e Geert BarentsenIMC2014 Conference Summaryff

R

. http://www.geert.io/interna-tional-meteor-
conference-2014-summary.html



System Optimisation
. Physical Hardware - General

. »  Good Quality Cables & Connectors
~ Frost & Sunlight

e Well Secured _ _
Firmly attached to solid base
Tie Wraps / Cable Clips etc —

* Demist Heater
Activate early =3
Gap between lens and window



System Optimisation

. Multiple Camera Systems:

Single PC - | - N
Pros . Cons e
Reduced Power Consumption Increased Unit Cost

Less Physical Space Reduced Reduridancy

Reduced Thermal Control Issues | o =

Multiple PCs

Pros - _ Cons
Reduced Unit Cost “More Physical Space - offset by KVM use
Increased Redundancy Increased Power-Consumption

Increased Thermal Control Issues®*



System Optimisation
. Computer’f Software

.+ Periodic Re-boot: PC (& Router?)
 Empty Recycle Bin —
e Check Windows Update ——
e Patch Tuesday - |

. Daytime Hibernation ... or Leave Running 24/7

\\ \\\



PC ChecKlist
. Designed..-*fco ensure consistency with pre-built systems

. Common “Technical Support” questions / guidance .

“Maximum Correction” parameter in Dimension 4
Empty Recycle Bin after deleting false captures
Defragment hard drive(s)
" Periodic (preventative) reboots and virus scans
“Green” labelled HDDs: issues with deactivating power saving

. UFO Capture

/ Include time-zone (e.g. UTC) after date / time overlay
Also suggest including location, camera and lens details
Do not exceed maximum number of characters = *

Minimise to taskbar when running -




System Optimisation

. Power |/
e Separate vs Common PSUS / Llnklng of 12V DC
e Timeswitches - :

Rotary, Electronic, Theben SEL170 ——




System Optimisation

. Power

Separate vs Common PSUS / Lmklng of 12V DC

Timeswitches -
UPS ... to prevent PC reboot resulting from
intermittent, short duration-power outages




System Optimisation

. Video Slgnal -
e Ground Loop Isolator... to ellmmate rolling
banding on video images
Positioning ... is your video lead an antenna?
Either as video signal exits eamera or just before
video signal enters PC |

Video Ground Loop Isolator




System Optimisation

C User Environment

e Desktops vs Laptops
e KVM (Keyboard,Video, Mouse) Switches : |

R




System Optimisation

. User Envifonment
e Desktops vs Laptops
 KVM (Keyboard,Video, Mouse) Switches
To reduce number of Keyboards, Monitors, Mice
Unless you like the “Mission-Control” look




Timing Corrections

. Rationale/ -
e Identification of Common Events
e Astrometry - |

R

Focal Length (mm) Resolution (arcsec / pixel)

3.8 . - 494
6.0 ’ 313
8.0 235
12.0 156
‘® Techniques

x\

e Dimension 4 .

 Update Frequency; Maximum Correction
e Minimise - DO NOT CLOSE!



System Optimisation

. Network Switches




Timing Corrections

. Issues
e Loss of Internet Connection

o

* Localvs. Remote vs. Random NTP Servers

* Large jumps post re-boot
. Internet‘aétivity
e Simultaneous synchronisation requests

o

e Analysis Spreadsheet .



Timing Corrections

C [ssues |
e “Saw-tooth” Pattern

Gordon Reineke 02 August 2014 -

E—

Synchronization History

0.6

0g/oziz014 O8j0zz014
12:00




Saw Tooth Analysis [Compatibility Mede] - Microsoft Excel

Home Insert Page Layout Formulas Data Review View IBM Connections Acrobat

Cut —— = ) S L Fe 3 Autosum -
L Calibri || | Sewrap Text General =] 1 | Normal Good t T - utoSum A? }}
43 Copy = = Fill ~
Paste ) B I 5 Merge & Center - | |83~ 84 9 |[%3 ;%8| Conditional Format @ Explanato Hyperlink Insert Delete Format Sort & Find &
e /e = =Rl A0*2 Formatting - as Table - oo LT 20 Fiter~ select-
Clipboard < Number
u33

= lFomueBar] =

Styles Cells Editing
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Lenses

) Lenses

|'ll'l'

[deally f0.8 or better
1/,”or1/;” or1/,” - match lens to camera sensor size
Auto-iris (if manual iris then suggest north facing)

Focal Ratio for given Focal Length

— % Aperture 1 :
ALM_5 10810( P /.Aperture 2)

Computar. -

Cosmicar / Pentax

Panasonic - but no focus ring!
\\ \\\

Aberration Compensation Filters

Lens Mount Compatibility - m1nd the step! > = .
No:  Watec902DM2S, 902H, 902H2 /H3 Supreme
Yes: Watec 902H2 /H3 Ultimate & 910HX


Presenter
Presentation Notes
"The population index is an estimate of the ratio of the number of meteors in subsequent magnitude classes...“

Additionally, the smaller r is, the older the stream is. This results from the fact that most of the small meteoroids which cause the high values for r have left the stream due to various causes. Thus, smaller values for r indicate the average meteor we observe will be brighter.




Lenses

J Lens Iris: Video Drive Auto- Irls vs DC Auto Iris
e  Will the connector on side of camera drive the lens iris?

e DC auto-iris: the control circuit resides inside the camera
e Video auto-iris: the control circuit resides insidethe lens

*  Watec 902H does not contain necessary control circuitry
e ' Later models (Supreme / Ultimate) do. ——

g Workaround
e Apply 12V DC directly to the lens iris
* Sockets: eBay: http://www.ebay. com/itm/Lot-l 0-pcs-4-pin-
/ socket-for-Auto-iris-cctv-camera-NEW-
/370290110550?ssPageName=ADME:L:0C:GB:3160



Resolution

768x 576  or 640 x 480

Issue with USB based video capture devices

R

Default resolution and frame rate (as loaded during

- manufacture) does not-match the requirements of the
. camera / UFO Capture software.



Resolution - Corrective Work_ﬂbw (courtesy of Nick & Aiex)

. Run VirtualDu]ﬁ (I'm using version 1.10.4).
. Select File->Capture AVL
- == ™
. . Select Device-> and select your camera.
° - Select Video->CaptureFilter and then select PAL_I in the dropdown for video
standard. '
. Select Video->CapturePin and ensure the video standard is P:Ai:l,__the frame rate is

" 25.00, the colour space isYUY2 and the size is 720x576. Click OK

. Select Video->crossbar and select "composite in" as the input (assuming you are
using composite video).
e
. Exit VirtualDub.
. Run UFO capture and load the default settings file PF720x576N.ufi. Conn€ct to the

camera and you should now have video in native resolution and frame-rate.



Settings & Triggers - From UFOCapture User Guide

Detect Level Noise Tracking |
This option is to tune "Detect Lev" automatically by the background noise level.

. DLratio : ratio(%) between noise level and "Detect Lev".
Normally 105 to 130 is appropriate.

e MinDL : Minimum value of "Detect Lev". SR

Use this to avoid continuous recording - happens when "Detect Lev"” become too low .
. . MinL-N : Minimum difference of "Detect Lev" and noise level.

Use this value to keep margin.

Detect Size SIIder
7 Set motion detect size threshold level.
. When bar exceeds slider position for more than "Min(frm)"time, a trigger will be-raised.

. Detect Size is number of pixels which change brightness more than Detect Lev threshold
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20121210_045253 (UNIFIED_2) J5_Gem t(110.1. 33.4) vg 32.3 vs 32.4 5 1.2q 0.136 ¢ 0.867 peri 324.2 node 2584 incl 22.5
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UFO Analyser

. Before you start ...
.. UFO Anaiyser Overview & Environment
.° User Profile ——
-0 Alex’s Document [
. Examples
Basics-.
. Once you've finished ... F

* ... the files you need to save



What's for dinner Dad?
Wookie steak.

Is it any good?
It's a little Chewy...




UFO Analyser

. Questions & Answers
. Administrative Burder}  of Proposed Approach
Potential Mitigations



From Data to Science

Data Ownership & Sharing
Analysis & Repoi‘t Writing

Forum vs Email

Importance of Communication °

The Feedb.,,.ac'k Loop



Ancillary ’féchniques ,
Sﬁec’tral Analysis of Meteors

Bill Ward



Ancillary ’féchniques .

Sﬁec’tral Analysis of Meteors

William Stewart ... using Bill’s slides!
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Video of spectra from bright meteor (courtesy SonotaCo) obtained
using diffraction grating available at:

http://sonotaco.sub.jp/report/2006/200603/media/M20060329_20
2422 _TK1_G6.wmv




Grating Choice
Blazed glass gratings preferable. Better eﬂﬁaency in one selected
order (spectrum). Depends on goals.



Grating Choice
Blazed glass gratings preferable. Better eﬂﬁaency in one selected
order (spectrum). Depends on goals.

Low Resolution (~300 lines per mm)

~ Good chance of catching all or majorit); ofspectru;ﬁ._fow line
resolution, detail may be lost. Can identify stony types from stony irons
from nickel iron types. -

\\ \\\

Medium Resolution (~600 lines p"éT mm) a

Much better line resolution, better for identifying individual lines.
Longer spectrum on chip so less chance of catching whole spectrum.



High Resolution (>800 lines per mm)

Common gratings are 830 and 1200 lines per mm '

Best for line identification. With good corrections relative-tine
abundances can be derived. Can start to derive mineral composition.

Serious research possibilities. Howeverdower chance-en any given
- system of catching a spectrum.

Personal Opinion: -

600 lines per mm for regular observational use
300 lines per mm to build up numbers for processing practife



CCD's and DSLR's can be used as well as video cameras.

Although less efficient than glass blazed gratings, inexpensive plastic
grating material will still give excellent results if a-bright meteor , !
obliges. | b

Plastic grating material is available in large 6 x 12 inch sheets in
12500 lines per inch (~492 lines per mm) and 25000 lines per inch
. (~984 lines per mm).

Can be cut to size and mounted in rotating holders bought from photo

suppliers. e



2074708720 02:09:02.5 0010 YOO0Z4+210 YAMOS LT1 KILWINNING

Figure 1: Obtain spectrum! Fastest lens possible: f1.2 and 0.8 are OK
Largest possible aperture for best limiting magnitude. *



Figure 2: For processing spectrum must be rotated and slant corrected.
This is for spectrum processing (IRIS package). . '
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Figure 3: Crop image to remove background-sky and stars if possible

(minimise artefacts in spectrum). Flip image so spectrum runs frdm blue end
at left to red end at right. Prominent atmospheric lines help with this.
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Spectrography

zual Spec:

Figure 4: Import aligned image into VSPEC and process as required. This
will vary from spectrum to spectrum. Again the use of prominent’
atmospheric lines helps.
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Figure 5: Use flux corrected black body spectrum of bright star to correct for
instrument sensitivity. This shows the corrected spectrum comp@nsating for
chip sensitivity. Most silicon sensors are much better in near IR as shown by
comparison of Figures 4 & Figure 5. The corrected spectrum shows the true

appearance of the visible lines.



Ancillary ’féchniques .
Radio Detection of Meteors

Ian Williams |




Ancillary Techniques

Sonic Booms - UFO Capture Input
James Finnegan, Armagh Observatory

=

Electrophonic Noise —'UFO Capture Input

James Finnegan, Armagh Observatory

. Smoke Trails |
Probe for upper atmospheric wind velocities

\\ \\\

R



Cuillan Mountain Fireball 14t Qctober 2013:

Video of bright meteor and resultant smoke trail (courtesy Marcus
McAdam) and subject of accepted JBAA paper available at:

https://www.facebook.com/video.php?v=10151629153951370&set=
vb.371383149581941&type=2&theater



Cuillan Mountain Fireball 14t Qctober 2013:





DSLRs

DSLRs in Widespread Use- ...
... but where should they be pointed?
Recommendation: towards regions with extensive video
coverage | o
Rationale is that video allows triangulation
DSLR provides imagery of residual effects

* Traditional Triangulation Points:

Scotland & NE England: Bell Rock Lighthouse
Midlands: ~ ~  Derby
South: Reading

DSLRs provide higher angular resolution ...
... but without rotating shutter, no velocity data
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