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NEOfixer: Toplevel goals

• Strategically improve the quality of the NEO catalog, guided by 
Planetary Defense concerns
• Encourage unique, timely observations of important objects
• Discourage observations that do little to improve orbits
• Facilitate communication across the follow-up community

• Optimize worldwide NEO follow-up activities now, and scale to the 
demands of future surveys

• Answer the general question, “What is the most valuable NEO 
observation a follow-up site can make at any moment?”



NEOfixer: Scoring
Calculate and combine five independent quantities:

Per object:
• Importance of each NEO / NEOCP object

• How large (H); how close (MOID); how dangerous (VI)?
• Confidence that the object exists (NEOCP objects only)

• How reputable is the submitter; confirming observations?

Per observation:
• Cost to observe

• Calculated per telescope+instrument+site combination
• Benefit to object’s orbit

• Sky-plane uncertainty as a proxy for orbital uncertainty
• Urgency to observe

• Becoming easier or more difficult to observe?  What are other sites’ intentions?



NEOfixer: under the hood
For every object, for every observer, for all times, assign a value to potential observations:

while {1} {
GetAstrometry // of NEOs and NEO candidates, from MPC services
GetMetadata // from JPL Scout/Sentry/NHATS/Yarkovsky, NeoDys
GetObjectInterest // communications from observers about intent/success/failure to observe

foreach object {  // in NEO catalog, NEOCP 
SolveOrbit // using Find_Orb
CalculateImportance // based on H, MOID, IP
if {NEOCP} {CalculateConfidence} { // based on num obs, reputation of submitter, confirming follow-up
foreach site [I52, J04, J95, 204, Z80 …] { // all subscribing sites

MakeEphem // topocentric, for ~14 days, 10-min step size
foreach ephemeris step {

CalculateCost // based on V magnitude, uncertainty, sky brightness, airmass, stellar confusion
CalculateBenefit // based on sky-plane uncertainty, U parameter
CalculateUrgency // Ratio of min. cost tonight over min. cost after tonight
CalculateNEOfixerScore // Combine Importance, Confidence, Cost, Benefit, Urgency

}
}

}

Publish/update site-specific, rank-ordered targeting recommendations

Publish/update object pages
}



NEOfixer: user interaction
• Will support programmatic, machine-to-machine interaction via an API

• Useful for major programs with significant software expertise and compute resources
• https://neofixerapi.arizona.edu/targets/?site=I52&vmag-bright=0.0&vmag-faint=21.5&cost-
min=0.0&cost-max=30.0&rate-min=0&rate-max=100000&uncert-min=0.0&uncert-max=1.0&dec-
min=-90&dec-max=90&ra-min=0&ra-max=360

• Will also offer web interface for manual interaction (see additional slides)
• Useful for single observers or small teams

• NEOfixer is designed to serve a variety of NEO follow-up modes:
• NEOfixer directly advises scheduling software: tight feedback loop between NEOfixer and queue 

management software / validation pipelines (CSS use case)
• Follow-up observers advises NEOfixer: informs NEOfixer of targeting plans; target selection may be 

based on non-NEOfixer sources
• Follow-up observers do not interact with NEOfixer, but NEOfixer picks up astrometry from MPC 

sources when published



NEOfixer summary
• NEOfixer will evaluate all possible targets and create prioritized lists, customized for each user

• Based on site location and characteristics, equipment, and follow-up capabilities and preferences
• NEOfixer recommends targets; observers provide feedback to NEOfixer
• Object scoring is very dynamic – updates quickly in response to:

• New astrometry
• New impact probability
• Communication from users about specific objects

• Goal is to improve community follow-up performance: more timely/targeted observations, less 
duplication of effort, overall better orbit catalog

• Will include built-in metrics to evaluate site performance, down to the tracklet level (e.g. “these 
observations were very useful, those were less useful, that one had little value”)

• Early evaluation suggests that NEOfixer may steer observers toward challenging targets
• Critical dependency on low-latency, reliable MPC publication of astrometry (NEOCP/NEO)
• Currently in development / internal beta testing; community beta testing soon.  Public release 
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