
Routing in human interaction 
networks



?

• Sending messages without the need for infrastructure
– Low cost, low importance

– Network specific data

– Sensor networks?

• Utilising interaction patterns
– Contacts

– Locations

• Tolerating delays
– Sparse network

– Intermittent connectivity



Outline

• Metrics for routing

• Existing techniques

• Datasets for Simulation
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– Results

• Location routing (LBR)

– Results



Entities, Contacts and Places



Structures

• Visited places graph

– Node where a person visits

– Directed edge between places that a person visits

– Time ordering of 

– Aggregate graph of all visited places

• Encountered individuals graph

– Node is a person

– un-directed edge between nodes that have met

– Aggregrate graph of all node encounters



Metrics for routing

PhD Thesis: Williamson, G., Nixon, P. & Dobson, S., 2010. Routing in Human Contact Networks



Requirements

• High delivery ratio

• Low delivery cost

• Low delivery latency

• Decentralised*

* ideally



Existing Techniques
for comparison

Name Delivery Ratio Cost

Flooding Excellent Very high

Random / Epidemic (1 copy) OK High

Prophet Good High

Bubble-Degree OK Low

Persistance Based Routing 
(PBR)

Good Low

Others include: Spray and Focus, Hold and Wait, CAM, MED/MEED, RAPID, MH*, 
Meets & Visits, MaxProp, SEPR, SimBet, Etc.



Datasets for Simulation
#Nodes GPS WiFi Bluetooth Cell Locations 

/ Places
Contacts / 

Interactions

SocialSensing
      

GeoLife
      

Reality Mining *
      

Cab Spotting *+
      

Synthetic +
(per-gen)       

* Cited in literature
+ Not human movement Others: CenceME, Rollernet, TomStalker, etc.



Example: Persistence Based Routing
simple version

Williamson, G., Nixon, P. & Dobson, S., 2010. Routing in Human Contact Networks.

• Route based on amount of time connected to 
destination node

• Route tables shared amongst nodes and 
distributed over contact network



PBR



ContactSim
a.k.a LocationSim

• Discreet event simulator

– Powerful configuration

– Datasets

– Protocols

– Tasks 

svn+ssh://kind.ucd.ie/Volumes/Data/svn/software/LocationSim/trunk



PBR Results

*

Delivery ratio and average cost for each delivery algorithm, using MIT reality mining 

dataset for October 2004



Using Location

• Calculate ranking of individuals visits to towers

• Route based on rank

On encountering another node, 

for each message do: 

if node is destination node

pass message

else if node has higher rank

pass message

else 

keep message

... ... ... ... ...

Total Score



Simulation Results

28 day time window, at 7 day intervals, (18 runs)



Why does LBR perform so poorly?

• Different communities visit different places?

• Highly mobile individuals do not see 
everyone?

• Different carriers?



Improvements to LBR?

• Consider only popular locations

• Time ordering of visits for future location 
prediction

• Detect communities based on places visited

• Combine with PBR



Questions/Ideas?





Simulation Results

MIT Reality Mining Dataset - Oct










