The Autotune technology is a set of automated calibration techniques for tuning software models to
match measured data. It has been applied to building energy simulation and is relevant to existing
residential and commercial buildings in all climate zones. Manual modeling calibration accuracy has
demonstrated 22-97% difference from monthly utility bills from studies covering 3,349 buildings and
constitutes the current status of the field[22][23] with significant costs in terms of manual calibration
effort. For more information, the technological approach and techniques of the Autotune project are
well-documented in 20+ publications, and 5+ internal reports.

4)

5)

6)

7)

1) Autotune Simulation Overview [YouTube][4][5][24][25]
2) Large Ensemble Simulations and Big Data Challenges [1][9]
3)

Uncertainty Quantification — sensitivity analysis of 156 inputs on 82 outputs [33], design
of experiments[37], GPU-accelerated statistics[26]

Machine Learning Techniques — ML on sensor data [7][18], MLSuite algorithm
scalability on supercomputers [9][15][16][28]

Machine Learning applied to Calibration - EnergyPlus approximation of 8min in 3secs
with surrogate Al model (160x speedup) [10], inverse EnergyPlus approximation of
tuned inputs [11], PhD dissertation on machine learning for calibration [2]

Fixing time-series (sensor) data — statistical methods [3], filtering methods [13], machine
learning methods [27][28][29]

Provenance for tracking sensor data usage — provDMS sensor data download,
experiments, visualization of historical usage, and software interoperability [30][31][32]

8) Weather data — Actual Meteorological Year variability vendor survey [6]
9) Autotune System Results — evolutionary approach initial Autotune testing[17] applied to:

a. Residential buildings — field demonstration ZEBRAIliance building WC1 [20][21]
compared to manual effort for monthly data [8], hourly data [34], 15-minute data
and multiple channels[11]

b. Commercial buildings — 3 commercial buildings at monthly whole-building
energy and hourly data for 20 channels involving 3-79 tunable variables with
error metrics for output matching measured data as well as for input matching the
real building [19]

i. Two case studies quantifying Autotune’s calibration ability for recovering
a detuned model and Autotune vs. Manual calibration comparison shows
ability to recover most building performance parameters and calibrate as
well as an expert while replacing ~50 man-hours per building[38].

c. Standard Method of Test for Calibration Performance — “trinity testing” of,
calibration of 20,000 buildings shows <40% correlation between an accurate
building description and matching hourly whole-building data [35][36].
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