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TCO ? (By the Gartner Group in 1987, 

and became much popular in the 21st century)

It’s time to think about Total Cost of Mapping

• Reduce the mapping effort, 

• making it easier to realize Location-Based Services (LBS),

• supporting OpenRoaming as well



Write once, support many apps
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Location-Based Services

Minimal 

AP location data

How to create this?

User attributes



Problems
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◼ Submission of the map data is mandatory,

but many universities are reluctant to make the map data.

◼ They think it’s cumbersome, additional work.

There’s little motivation.

◼ Low submission rate (55% in May 2025)

◼ There are so many fields and parameters.

(Which are useful actually?)

◼ “Off-campus eduroam” becomes popular

Municipalities support eduroam. 

Manual mapping has become impractical.



service_loc in the eduroam database specification (ver. 2.0.1)
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• locationid

• coordinates

• stage

• type

• SSID

• ts

Mandatory fields:

https://monitor.eduroam.org/fact_eduroam_db.php

Well, it’s minimal,

but not enough for LBS.

https://monitor.eduroam.org/fact_eduroam_db.php


RFC 5580: Carrying Location Objects in RADIUS and Diameter 
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Civic Address Components in RFC 4776
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Mapping evolution
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◼ (Semi-) automatic mapping

◼ Telecom operators are using some GPS-based mapping tools.

◼ Crowdsourcing such as WiGLE – WBA has adopted it.

Buses?

Luxemburg

Kyoto-Osaka-Nara

Osaka EXPO 2025

KIX



Combining manual and crowdsourced map data
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Minimal 

AP location data

WiGLE, etc.

Limited data access.

How to reduce noisy data?

How to reduce

cumbersome work?

- Auto-mapping tool

- Semi-auto data filling

- Operator- and computer-friendly

data format (not XML, JSON)



Common spread sheet format
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◼ eduroam / Cityroam operators fill out the spread sheet, either manually 

or automatically, and submit it to the Roaming Operator.

◼ Excel, CSV

◼ Easy conversion to KMZ file for Google maps.
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