
TRECO-office
Analysis of the occupant behaviour influences on 

the energy consumption of an office building with 
low-cost sensor-based techniques.
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LOCATIE CAMERA  

Case specification 

/ Building Physics and Services PAGE 5 3-5-2017 

Experiment preparation (monitoring) 

Electricity  
• Utility bills  monthly electricity consumption 
• End use electricity  smart meter installed in the 

summer 
• Electricity use workspaces  data loggers installed in 

January 2017 
 
Gas consumption 
• Utility bills  yearly gas consumption 
• No real-time data available. Smart meter for gas not 

possible  
 
Climate installations 
• Heating energy 
• Cooling energy 
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record images

ABT office plan

recoring of the images images are edited and sent to server

3. a-c :dynamic tracking of a person

graph a graph b

graph ctracking matrix with detection of 
persons within different zones

ABT office

send data edit image and 
call server

OCR software

API

gas meter info
available

electricity info
available

occupant movement detection and tracking

automated gas meter reading

influence of occupant behavior on total energy consumption

The gas meter consists out of an analogue readout. A camera captures a photo every ten minutes which is streamed 
to a server.  Via its API (Application Programming Interface) a direct translation is achieved and logged to a text file 
throughout the day in order to monitor the gas consumption.

The monitored data have been analysed and compared to the simulated data. Based on the measurements 
simplified algorithms have been developed to describe the relation of the occupant related actions and the energy 
use in this building. Implementations of these algorithms into the simulation models show a fairly accurate 
prediction of the total energy consumption of the office building.

A low cost camera is used in order to be able to monitor the behaviour of the occupants throughout the day.  
Motion of each of the occupants is detected and tracked throughout the space. Data is logged to a text file once 
certain tracked paths of interest are completed by the occupants.

The impact of occupant behaviour in office buildings on the total energy consumption is one of the aspects that is not clearly defined and understood. A research 
at the ABT office has been conducted to discriminate the occupant related influences from other factors (building and installation characteristics and climate 
conditions).
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lokaal gecentreerd 

record images

1. : critical 
detection paths
2. : tracking 
multiple people

object location + tracking

current position

detection zones

ing. A. van der Aa a.vd.aa@abt.eu

d.v.deijzen@abt.eu

b.giskes@abt.eu

ir. D. van Deijzen

B. Giskes BSc

stream images send data computation

daily normalized occupancy behaviourThe normalized trend displays a morning peak 
at 10:00. After the peak the occupancy related 
electricity consumption gradually declines (graph 
a). The declination is steeper as the declination in 
occupancy behaviour (graph b).

Suggesting that this consumption of electricity is 
not entirely related to the number of occupants in 
the building, it suggests a strong correlation in the 
morning though after the morning the electricity 
shows regression (graph c).

This might be caused that only a part uses  electricity 
for their productivity all day (computer + screen) 
whilst another part  has their laptop on standby due 
to meetings. The simultaneous demand of electricity 
consumption is higher in the morning as later in the 
day as well due to daily routines.

daily gas consumption

occupancy vs. electricyty consumption

daily normalized occupancy related
electricity behaviour
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