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Goal

• Create sector analyzer using standardized 
aviation data (SFDPS Track Data) starting from 
scratch

• Use available open source and COTS tools as 
able

• Complete work in 8 weeks using one and half 
interns

• Create something both practical and pretty
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Process

1. Parse streaming track elements (TH schema) from 
SFDPS

2. Extract temporospatial information and sector
3. Dynamically aggregate streaming filtered data
4. Visualize aggregated information
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1. Parse SFDPS Track Files

• Connect to SFDPS
– Position (TH) messages transmitted every 15 

seconds (or so) from SWIM SFDPS research 
domain

• Process XML Chunks
– Each XML payload contains a varying number of 

track positions
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2. Extract Temporospatial Information 

Process streaming Track Data chunks on a per 
position basis
• For specific flight:

<uuidGufi>c2d9fe4f-f431-4c7e-9011-…</uuidGufi>

• At specific time:
<timeOfTrackData_170a>20160-8T…</timeOfTrackData_170a>

• Using only temporospatial tags, e.g.
<reportedAlt_54a>260</reportedAlt_54a>

5



3. Aggregate Filtered Data

• Chose mongoDB for 
streaming analysis 
– Flexible (Key, Document) tuples

• Use this structure to 
dynamically update linked 
values
– Flight characteristics
– Sector characteristics
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3.1 Aggregate Sector Data
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1. Positional Data is streamed into 
the Flight Collection
– GUFI is the primary key linked to a sector

2. Sectors Collection updated when 
a flight changes sector
– Sector is key to an array of GUFIs 

operating in that sector

3. When Sector Collection changes 
a Sector Event is created:

– Time
– Sector ID
– Sector Density (at this time)



3.2 Aggregate Sector Density
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3.3 Garbage Collection
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4. Visualize Aggregated Information 

• Chose Tableau for rapid 
display capability

• Note: however, streaming 
data will at this point be 
collected into static 
tables 
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ARTCC 
performance 

metrics accessible 
with a few clicks

Detailed 
dashboards can 

drill down to airport
statistics

Frequency of 
altitude change is 

also presented

Performance can 
also be viewed at 
the sector level

• ZDC with flight count 
for this period of time

• Mouse over to view 
various sector data
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ARTCC 
performance 

metrics accessible 
with a few clicks

Performance can 
also be viewed at 
the sector level

Sector Map with Average Density

Sector Graph with Max and Average Aircraft Count

Detailed 
dashboards can 

drill down to airport
statistics

Frequency of 
altitude change is 

also presented

Data can be shown for 
over a larger or smaller 
period of time
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Sector Map with Altitude Change Count

Altitude Change Count by Sector
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ARTCC 
performance 

metrics accessible 
with a few clicks

Performance can 
also be viewed at 
the sector level

Frequency of 
altitude change is 

also presented

Detailed 
dashboards can 

drill down to airport
statistics

With minimal processing 
and filters for what 
constitutes an altitude 
change event for a day 
or a few hours in the day
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ARTCC 
performance 

metrics accessible 
with a few clicks

Performance can 
also be viewed at 
the sector level

Detailed 
dashboards can 

drill down to airport
statistics

Frequency of 
altitude change is 

also presented
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Questions


