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Previous measurement required 
physical counting or installation 
of additional hardware.
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Design Study
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Location-Based Counts

‣ Regular intervals (e.g., every 5 minutes) 

‣ Spatial hierarchy (Zone → Floor → Building → Campus) 

‣ No trajectories or device identifiers are recorded 

‣ Intrinsic privacy advantages



Automated  
HVAC control
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WiFi connections as a proxy for occupancy



WiFi connections as a proxy for occupancy



Interviews with potential stakeholders



Focus Domains

‣ Space planning 
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‣ Classroom management 

‣ Data quality control
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Semi-structured discussions 
and live demos



Tasks

Confirm assumptions or previous observations. 
Do students occupy room x in evenings or on weekends?



Tasks

Confirm assumptions or previous observations. 

Monitor the current/recent utilization rate. 
Which rooms are empty/busy?



Tasks

Confirm assumptions or previous observations. 

Monitor the current/recent utilization rate. 

Communicate space usage and justify decisions.  
Space usage improved after renovation.



Tasks

Confirm assumptions or previous observations. 

Monitor the current/recent utilization rate. 

Communicate space usage and justify decisions. 

Validate the data (quality control). 
Check minimum size of a room that can be captured.



Spatial and Temporal Data Granularities
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→ Individual measures vs. temporal rollup 

Spatial and Temporal Data Granularities



Visualization Prototypes
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Campus Explorer

































Building Recent Interface







Building Long-Term Interface









Region Compare Interface













Video



Reusable Visualization Components



Reusable Visualization Components

‣ Region Subset Views
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Usage

‣ Deployed Ocupado tools for the UBC Vancouver campus and 
Cisco’s Innovation Centre in Toronto. 

‣ Industry collaborator adopted Ocupado as a front-end for 
their WiFi data collection platform.



‣ Analysis and abstraction of data 
and tasks for studying space 
utilization. 

‣ Ocupado, a set of visual decision 
support tools. 

‣ Generalizable design choices for 
visualizing non-trajectory 
spatiotemporal data relating to 
large-scale indoor environments.

michaeloppermann.com/work/ocupado
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