
AirSage Data Application 
for External Travel



Using Technology in 
Travel Models

• AirSage – wireless phone technology
• NAVTEQ – navigation networks
• INRIX – travel time data (we ended up using 

Google Map data)
• LEHD – census product that provides 

employment, or from a vendor



Detailed Network

• GIS
• NAVTEQ
• INRIX



Travel Into and Through 
the Region
• Cell phone 

information
• Track movement
• Update external 

zones



AirSage
• AirSage, an Atlanta based wireless

information and data provider, has developed 
an approach to gathering data about 
population mobility throughout a region



AirSage

• Wireless Signal Data 
• Census



Technology
• Active Pattern

o Home, Work
• Active Point

o Home, Work, Other
• Population Synthesis (expansion)

o Population Synthesis, Device Quality



Trip Purposes :
3-class or 9-class

• HBW, HBO and NHB 
• HH, HO, OH, HW,WH,WW,WO,OW and OO



Time of day and Day of Week
• Midnight to 6 AM, 6 AM to 10 AM, 10 AM to 

3 PM, 3 PM to 7 PM and 7 PM to Midnight
• Weekday or weekend day



AirSage External Trips
• External to External
• XI and IX Trips types

Traditional Method: 
• Household Activity/Travel survey (IE but not EI)
• External Station Survey                                



External Analysis

• Region identification (30 to 45 min)
• External – Internal, Internal-External and 

External-External 



Olsson Modeling Projects 
Using AirSage

• Springfield OTO Travel Demand Model

• Flint Hills MPO Travel Demand Model



Springfield OTO

• 375 Zones
• 1241 square miles



OTO AirSage Zones



Flint Hills Area Model

• 646 Zones
• 450 square 

miles



FHMPO AirSage Zones



Original Data
Origin Zone Destination 

Zone Start Date End Date Aggregation Subscriber
Class Purpose Time of Day Count

5 10 20130402 20130430 WD Resident Worker OW H0:H24 1.04

6 7 20130402 20130430 WD Short term visitor OO H0:H24 43.08
11 12 20130402 20130430 WD Home Worker HO H0:H24 107.34
8 6 20130402 20130430 WD Home Worker OO H0:H24 2.03

4 1 20130402 20130430 WD Short term visitor OO H0:H24 8.59

6 12 20130402 20130430 WD Resident Worker HO H0:H24 10.5

6 12 20130402 20130430 WD Long Term Visitor OO H0:H24 27.86

11 9 20130402 20130430 WD Resident Worker OO H0:H24 6.35

3 8 20130402 20130430 WD Resident Worker OO H0:H24 6.83

7 7 20130402 20130430 WD Resident Worker OH H0:H24 3823.95

10 4 20130402 20130430 WD Resident Worker OO H0:H24 10.41

7 12 20130402 20130430 WD
Outbound 
Commuter HO H0:H24 3.63

11 1 20130402 20130430 WD Resident Worker HW H0:H24 24.72

10 11 20130402 20130430 WD Resident Worker OW H0:H24 121.25
3 7 20130402 20130430 WD Home Worker HO H0:H24 238.98

2 3 20130402 20130430 WD
Outbound 
Commuter OO H0:H24 154.09

1 1 20130402 20130430 WD
Outbound 
Commuter OO H0:H24 4.19



Olsson Data Analysis



Total External to 
External Movement



Total External to Internal Trips



“Mask” X-X Matrix



Disaggregate to External Stations
Externals Road Location Facility Type ADT 

10001 Route V NW Greene Co. Line Rural Collecor 998

10002 Mo‐123 NW Greene Co. Line Secondary Arterial 3030

10003 Mo‐13 N Central Greene Co. Line Freeway 16646

10004 Route H North of Springfield City Boundary Primary Arterial 4908

10005 US‐65 NE Greene Co. Line Freeway 7627

10006 Route EE NE Greene Co. Line Rural Collecor 634

10007 0

10008 I‐44 East Central Greene Co. Line Interstate 32590

10009 Route OO East Central Greene Co. Line Secondary Arterial 3212

10010 US‐60 SE Greene Co. line Freeway 18962

10011 Mo‐14 NE Christian Co. Line Primary Arterial 1080

10012 US‐65 South Christian Co. Line Freeway 22835

10013 US‐160 South Christian Co. Line Expressway 7204

10014 Route K West Christian Co. Line Primary Arterial 1140

10015 US‐60 NW Christian Co. Line Primary Arterial 9326

10016 Route MM NW Christian Co. Line Rural Collecor 180

10017 Mo‐174 SW Greene Co. Line Primary Arterial 2670

10018 I‐44 West Greene Co. Line Interstate 31853

10019 Mo‐266 West Greene Co. Line Secondary Arterial 506

10020 Mo‐160 NW Greene Co. Line Expressway 1998



Divide to Cars and Trucks by %

Car X‐X Matrix at 
Zone Level

Truck X‐X Matrix at Zone 
Level



Total External to External 
Movement



Total External to Internal Trips



“Mask” X-X Matrix



Disaggregate to External 
Stations

Number Name External FC ADT12

1001 State Hwy 24 16 Expressway/Freeway 22800

1002 Military Trail Road 17 Major Collector 1606

1003 Zeandale Rd 18 Major Collector 535

1004 US70 1 Expressway/Freeway 430

1005 KS177 2 Major Arterial 1610

1006 Moritz County Road 50

1007 McDowell Creek Road 162

1008 HUMBOLDT CREEK RD 3 Major Collector 430

1009 S K‐57 HWY 4 Major Collector 890

1010 Old Stage Rd 330

1011 J HILL RD 5 Major Collector 900

1012 S US‐77 HWY S 6 Major Arterial 3860

1013 OLD HWY 40 7 Major Collector 665

1014 I‐70 HWY 8 Interstate 15700

1015 K‐18 HWY 9 Minor Arterial 980

1016 K‐244 HWY 10 Major Collector 695

1017 K‐82 11 Minor Arterial 975

1018 North KS82 12 Minor Arterial 1110

1019 FALCON 13 1020

1020 TURTL CREEK 14 2670

1021 State Hwy 13 15 Minor Arterial 1080

1022 Lake Elbo Rd 50

1023 Flush Rd 295

1024 Elizas 50

1025 School Creek Rd 100



Flint Hills EE Trips



Internal – External & 
External - Internal
• I-X and X-I = Count 

minus X-X
• Percentages of HBW, 

HBO, & NHB
• Allocate to External 

Stations in County
• Set appropriate 

external travel length
• Distribute with 

Internal Trips

NHB I‐X and X‐I Trips



University Travel Patterns
• Students – On campus
• Students – Off campus
• Faculty
• Staff and Service
• Events



Fort Riley Travel Patterns

• Gate 
Access 
Patterns

• Gate 
Counts

• Internal 
Circulation 
Restrictions



Applications

• External Trip Table for Travel Demand Model 
when external survey is absent

• External to Internal, Internal to External Trips
• Special Trips (trips In/out to Campus, Airport…)

• But there are more applications, such as trip 
generation and trip type information, replacing 
the household survey.


