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• Opening Remarks 
 

• Introductions 
 

• Agenda Review     
 

• Expectations 
 

• Logistics 



Definitions: 
 
 
Meteoroid: 
A small body moving in the solar system that would become a meteor if it entered the 
earth's atmosphere. 
 
Meteor: 
A small body of matter from outer space that enters the 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 while the remainder consist wholly or 
partly of iron and nickel.  



Science Objectives  
 
• 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 disappear from view … 
 

• Shower intensity varies with time … 
 

• 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 revolution around the sun 
 Differing ejections velocities, Varying starting points 
 

• Having been deposited, individual meteoroid orbits 
change over time 
 Perturbations due to gravity, solar wind, radiation pressure 
 
 











Considerations:  
 
• Perseids 

 Consistent Performer, Known for many Centuries 
 

• Geminids 
  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? 
 

• Is it happening now? 
  Poor coverage over large parts of the earth?  



Science Objectives  
 
• What questions can we answer with our data? 

 
• Geert Barentsen IMC2014 Conference Summary 
 

• http://www.geert.io/international-meteor-
conference-2014-summary.html 
 



System Optimisation  
 
• Physical Hardware - General 

 
• Good Quality Cables & Connectors 
  Frost & Sunlight 
 

• Well Secured 
  Firmly attached to solid base 
  Tie Wraps / Cable Clips etc 
 
• Demist Heater 
  Activate early 
  Gap between lens and window 
 



System Optimisation 
 
• Multiple Camera Systems  

Single PC 
Pros    Cons 
Reduced Power Consumption Increased Unit Cost 
Less Physical Space  Reduced Redundancy 
Reduced Thermal Control Issues     
 
 
•  
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 Software 
 

• Periodic Re-boot: PC (& Router?) 
• Empty Recycle Bin 
• Check Windows Update 
• Patch Tuesday 
 

• Daytime Hibernation … or Leave Running 24/7 



PC Checklist  
 
• Designed to 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 

• Separate vs Common PSUs / Linking of 12V DC 
• Timeswitches 
  Rotary, Electronic, Theben SEL170 
 

  
 

   



System Optimisation  
 
• Power 

• Separate vs Common PSUs / Linking of 12V DC 
• Timeswitches 
• UPS … to prevent PC reboot resulting from 
 intermittent, short duration power outages 

  
 

   



System Optimisation  
 
• Video Signal 

• Ground Loop Isolator… to eliminate rolling 
 banding on video images 
 Positioning … is your video lead an antenna? 
 Either as video signal exits camera or just before 
 video signal enters PC 

 
  



System Optimisation  
 
• User Environment 

• Desktops vs Laptops 
• KVM (Keyboard, Video, Mouse) Switches 



System Optimisation  
 
• User Environment 

• 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 

• Identification of Common Events 
• Astrometry 
 
 
 
 

  
 
 
  

• Techniques 
• Dimension 4 
• Update Frequency; Maximum Correction 
• Minimise – DO NOT CLOSE! 

 

Focal Length (mm) Resolution (arcsec / pixel) 

3.8 494 

6.0 313 

8.0 235 

12.0 156 



System Optimisation  
 
• Network Switches 



Timing Corrections  
 
• Issues 

• Loss of Internet Connection 
 

• Local vs. Remote vs. Random NTP Servers 
 

• Large jumps post re-boot 
 

• Internet activity 
 

• Simultaneous synchronisation requests 
 

• Analysis Spreadsheet 



Timing Corrections  
 
• Issues 

• “Saw-tooth” Pattern 
  Gordon Reineke 02nd August 2014 



Timing Corrections  
 
• Issues 

• “Saw-tooth” Pattern 



Lenses  
 
• Lenses 

• Ideally f0.8 or better 
• 1/2” or 1/3” or 1/4” – match lens to camera sensor size 
• Auto-iris (if manual iris then suggest north facing) 
 

• Focal Ratio for given Focal Length 
  ΔLM=5*log10(Aperture 1/Aperture 2) 
 

• Computar 
• Cosmicar / Pentax 
• Panasonic – but no focus ring! 
 

• Aberration Compensation Filters 
• Lens Mount Compatibility – mind the step! 
• No:  Watec 902DM2S, 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  
 
• Lens Iris: Video Drive Auto-Iris vs DC Auto-Iris 

• Will the connector on side of camera drive the lens iris? 
 

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

• Watec 902H does not contain necessary control circuitry 
• Later models (Supreme / Ultimate) do. 
 

• Workaround 
• Apply 12V DC directly to the lens iris 
• Sockets: eBay:  http://www.ebay.com/itm/Lot-10-pcs-4-pin-
socket-for-Auto-iris-cctv-camera-NEW-
/370290110550?ssPageName=ADME:L:OC:GB:3160 
  
 
 



Resolution  
 
• 768 x 576 or 640 x 480 
 

• Issue with USB based video capture devices 
 

• Default resolution and frame rate (as loaded during 
 manufacture) does not match the requirements of the 
 camera / UFO Capture software. 



Resolution – Corrective Workflow (courtesy of Nick & Alex)  
 
• Run VirtualDub (I'm using version 1.10.4). 
 

• Select File->Capture AVI. 
 

• 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 PAL_I, the frame rate is 
 25.00, the colour space is YUY2 and the size is 720x576. Click OK. 
 

• Select Video->crossbar and select "composite in" as the input (assuming you are 
 using composite video). 
 

• Exit VirtualDub. 
 

• Run UFO capture and load the default settings file PF720x576N.ufi. Connect to the 
 camera and you should now have video in native resolution and frame-rate. 



Settings & Triggers - From UFO Capture 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. 
 
•  MinDL : Minimum value of "Detect Lev".  
 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 Slider  
 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 

  



UFO Analyser  
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UFO Analyser  
 

• Before you start … 
 

• UFO Analyser Overview & Environment 
 

• User Profile 
 

• Alex’s Document 
 

• Examples 
  Basics 
 

• Once you’ve finished … 
  … the files you need to save 





UFO Analyser  
 
• Questions & Answers 
 

• Administrative Burden of Proposed Approach 
  Potential Mitigations 
 

 



From Data to Science  
 
• Data Ownership & Sharing 
 

• Analysis & Report Writing 
 

• Forum vs Email 
 

• Importance of Communication 
 
 

• The Feedback Loop 



Ancillary Techniques 
 

Spectral Analysis of Meteors 
 

Bill Ward 



Ancillary Techniques 
 

Spectral Analysis of Meteors 
 

Bill Ward 
William Stewart … using Bill’s slides! 



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 efficiency in one selected 
 order (spectrum). Depends on goals.  
 

 



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

• Low Resolution (~300 lines per mm) 
 Good chance of catching all or majority of spectrum. Low line 
 resolution, detail may be lost. Can identify stony types from stony irons 
 from nickel iron types. 
 
 

• Medium Resolution (~600 lines per mm) 
 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 line 
 abundances can be derived. Can start to derive mineral composition.   
 
 Serious research possibilities. However lower chance on 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 practice 



  
 
• 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.  
 
 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.  



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).  



Figure 3: Crop image to remove background sky and stars if possible 
(minimise artefacts in spectrum). Flip image so spectrum runs from blue end 

at left to red end at right. Prominent atmospheric lines help with this. 



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. 



Figure 5: Use flux corrected black body spectrum of bright star to correct for 
instrument sensitivity. This shows the corrected spectrum compensating 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 Techniques 
 

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 
 



Cuillan Mountain Fireball 14th October 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 14th October 2013:    




DSLRs  
 
• DSLRs in Widespread Use … 
  … but where should they be pointed? 
  Recommendation: towards regions with extensive video  
  coverage 
  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 
 



Smoke Trails  
 
 



Smoke Trails  
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