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BACKGROUND

Building Management System (BMS)

Calibration

Building Energy Modeling (BEM)

• Retrofit analysis

• Measurement and
verification

• Fault detection and
diagnosis

• Model predictive
control

• …



BACKGROUND

HOWEVER…?

…

Building Management System (BMS)

Building Energy Modeling (BEM)

Sample of raw BMS data tag: 



BACKGROUND

• Hundreds and thousands of data
points in each database

• Randomly customized naming
rules (e.g. chilled water supply
temperature: ‘SWT’, ‘Supply
Temp’, ‘BMFWDTMP’)

• Very troublesome and error-prone 
manual mapping process

• An AUTOMATED SOLUTION
is required!

/FACILITY/VENTUS/VENTUS_BLK1/VF07V11_2L102TMP.POINTVALUE 

Network	interface Location Equipment Point	type



Bioinformatics & NLP
• Methods for Gene Name Entity Recognition (e.g. morphological rules [1], dictionary

based inexact string matching [2], SVM based classification [3], etc.)

x Requires intensive contextual information

BIM application

• IFC ↔ other schemas (TF.IDF [4], instance based rule [5], etc.)

x Mainly focused on geometry properties; between standard schemas

Metadata normalization

• Multi-layer perceptron, conditional random fields model to understand BMS tags[6]

x Supervised learning is not generalizable for non-similar buildings

BACKGROUND
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Useful datasetRaw data tags

User/modeler

Multiple
interaction

Expert/creator

Expert/creator

Supervised model

Other buildings

Unsupervised model Expert/creator



• DBSCAN

• Representative 
string extraction

METHODOLOGY

Test dataset: BMS point names of a office building in Singapore
Explanatory sample: “ *RMTEMP* ” (room air temperature)

Pre-processing Unsupervised Learning Fuzzy String Matching

• Trimming

• Vectorization

• X-gram 
segmentation

• Matching E+ 
dictionary



METHODOLOGY

Pre-processing

Levenshtein distance (edit distance): minimum number of character changes needed 
to alter a string into another one, e.g. D(‘BIM’,‘BEM’) = 1, D(itself) = 0



METHODOLOGY

Unsupervised Learning

Important observation: in large scale buildings, there are multiple points 
with the same measurement type, following similar naming rules.

Sensor type Count Sensor type Count

Room temperature 78 Return air temperature 18
Damper position 78 Off coil temperature 18

Room temperature setpoint 78 Chiller water temperature 18
Power meter KWHR 26 Supply air temperature 6

Power meter KW 26 Supply air CO2 level 6
Control status 18 High temperature alarm 2

… … … …



METHODOLOGY

Unsupervised Learning Color stands for sensor type



METHODOLOGY

DBSCAN (Density-Based Spatial Clustering of Applications with Noise)

Clustering result in 2D dimension



Fuzzy String Matching

METHODOLOGY



RESULT & ANALYSIS

F-measure = 0.872 (recall = 0.869, precision = 0.876)

Unsupervised Learning



RESULT & ANALYSIS

Fuzzy String Matching



DISCUSSION

ü The framework successfully eliminate the human effort required to apply 
BMS data for BEM relevant application

ü The framework can be applied to various other scenarios such as BIM by 
adjusting the dictionary

ü More information such as sensor location and sensor data can be used as
input to achieve mapping at higher LoD (Level of Detail)

ü Ultimately, to fully exploit the information contained in BMS and to help 
understand the building energy performance
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