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Low Earth Orbit (LEO) Satellite Internet is immensely useful today 
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LEO Satellite Networks offer high coverage and low latency 

• LEO Satellites work in constellations (e.g., 
100s-1000s satellites) 


• High Coverage


• LEO satellites orbit 300km -2000km from 
Earth


• Low Latency: minimum RTT (~10ms), 
bounded by the speed of light

Sağ, Emirhan & Kavas, Aktül. (2018). Modelling and Performance Analysis of 2.5 Gbps Inter-satellite Optical Wireless Communication (IsOWC) System in LEO Constellation. Journal of Communications. 13. 553-558. 10.12720/ jcm.13.10.553-558. 
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Internet latency standards < 100ms



Satellite Internet is not new…for over 20 years we have used Geostationary 
Earth Orbits (GEO)

GEO: 3 km/s @ 36,000km altitude = 1 period of 24 hours = geostationary


LEO:  7 km/s @ 500km altitude = 1 period of 90 minutes = not geostationary
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GEO network round trip times extremely long

-Network speed bounded by speed 
of light


-minimum RTT of ~240ms
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Internet latency standards < 100ms



LEO solves old problems, with new challenges

• LEO closer distance -> Lower RTT , 
reduced coverage


• LEO speed -> core infrastructure 
extremely mobile

Sağ, Emirhan & Kavas, Aktül. (2018). Modelling and Performance Analysis of 2.5 Gbps Inter-satellite Optical Wireless Communication (IsOWC) System in LEO Constellation. Journal of Communications. 13. 553-558. 10.12720/ jcm.13.10.553-558. 
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LEO Constellations exhibit different topologies

Simon Kassing, Debopam Bhattacherjee, André Baptista Águas, Jens Eirik Saethre, and Ankit Singla. 2020. Exploring the "Internet from Space" with Hypatia. In Proceedings of the ACM Internet Measurement Conference (IMC ’20). Association for Computing Machinery, New  York, NY, USA, 214–229.  

2026 2024 Today
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LEO topologies cater towards specific user locations 
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“Bent-Pipe” (the most basic) LEO Routing
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Inter-Satellite Link (ISL) Routing
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Existing Techniques to Measure 
LEO Satellite Networks Are 
Restrictive
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Authors purchase a $500 dish and travel with it 

Option 1. Deploy Physical Hardware
Financial and Coverage Barrier
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Option 2. Recruit Existing Hardware

Authors build a chrome extension to 
measure 18 Starlink-user browsing 
performance

Ripe Atlas sends probes for ~60 Starlink 
users to host

Labor Consuming…
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Option 3. Theoretical Models based on Physics

Authors build a LEO simulator


Other work uses it to:


-Test congestion control algorithms


-Invent DDoS attacks


-Study different routing topologies


-Predict ISL performance improvements


Not validated and slow
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LEO-HitchHiking

• Requires no special hardware or recruitment 


• Can measure satellite links wherever satellite clients are already located 
across the globe 


• An order of magnitude more coverage than prior work
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HitchHiking’s key observation is publicly 
exposed satellite-routed devices can reveal 

satellite network architecture and performance 

16



PoPGround 
Station

InternetDishRouterClient
1 2

3 4

5 6

Terrestrial
Space>

⑧

⑧ S

⑧
⑧ .

⑧

⑲ ⑧

. ⑱

S S

HitchHiking detects publicly exposed LEO services

17

Publicly Exposed Services
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HitchHiking’s goal is to measure the satellite link 
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