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VOSviewer was used to list all keywords in all relevant research articles. The
elements of this list have then been grouped and every group was associated with
a meaningful term. These terms are referred to as items in the review article,
following the nomenclature in the VOSviewer literature. The following table
shows all items and the corresponding group of keywords.

Items Keyword Groups

(smart) com-
missioning

plug-and-play control, calibration, commissioning, imple-
mentation, plug-and-play systems, real-time implementa-
tion, self-commissioning, sensor calibration
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building en-
ergy savings

building electricity consumption, building energy, building
energy conservation, building energy consumption, building
energy efficiency, building energy management, building en-
ergy performance, building energy-efficiency, building global
energy performance, building optimization, building perfor-
mance, consumption, electricity demand reductions, energy,
energy audit, energy benchmarking, energy conservation,
energy consumption, energy demand, energy efficiency, en-
ergy efficient buildings, energy optimization, energy perfor-
mance, energy performance of buildings, energy reduction
of buildings, energy saving, energy saving measures, energy
savings, energy use, energy use intensity, energy-efficiency,
energy-efficiency policy measures, energy-efficient buildings,
energy-savings, green building, green buildings, green ict,
life cycle energy, low energy building, low exergy building
systems, net zero energy building, net-zero energy build-
ings, nzeb, passivhaus, positive-energy buildings, potential
electricity savings, potential energy saving, potential en-
ergy saving estimation, smart building energy management,
smart buildings,scheduling and optimization,power, smart
energy buildings, zero energy building, zero energy build-
ings, zero net energy buildings, zero-energy buildings

building
energy simu-
lation

bems, building controls virtual test bed (bcvtb), building
dynamic model, building energy model, building energy
modeling, building energy prediction, building energy sim-
ulation, building envelope model, building modeling, build-
ing modelling, building performance modeling, building per-
formance simulation, building simulation, building thermal
and airflow modeling, computer simulation, computer sim-
ulations, co-simulation, co-simulations, energy consump-
tion model, energy forecasting, energy model, energy per-
formance prediction, energy saving, bems, energy simula-
tion, energyplus, environmental simulation, equation-based
modeling, hourly simulation, hvac models, hygrothermal
model, integrated building simulation, integrated simula-
tion, jeplus, modelica, multi-physics simulation, multi-zone
building model, multi-zone modelling, simple bems, thermal
model, trnsys, weather data file generation
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building skin adaptive building envelope, building envelope, building
skin, embodied energy, envelope, façade configurations, fa-
cade technologies, facades, formchanging materials, g-value,
high performance building envelopes, high-performance en-
velopes, intelligent building envelopes, intelligent façade, ki-
netic architecture, kinetic building skins, kinetic facade, ki-
netic facades, low-e window, rammed earth, responsive ar-
chitecture, responsive building elements, responsive facade
systems, roof windows, shgc, skin façade proportions, u-
value, window, window design, windows

centralized
control

central energy management system, centralized and dis-
tributed lighting control, control of terminal systems, su-
pervisory control

CFS adaptive façade, adaptive façades, complex fenestration sys-
tems, complex fenestration systems (cfs), directionally se-
lective shading, dynamic faades, dynamic facade, dynamic
façade, dynamic facades, dynamic façades, dynamic shades,
dynamic shading, dynamic solar shading, dynamic window,
elechtrochromic glazing (ec), electrochromic, electrochromic
glazing, kinetic cladding components, photochromic, smart
glazing, smart window, thermochromic

comfort adaptive comfort, collaborative comfort management, com-
fort, controls acceptance, dissatisfaction, emotion, environ-
mental design, environmental performance, environmental
satisfaction, indoor comfort, occupant comfort, occupant
complaints, occupant satisfaction, occupant’s comfort, sat-
isfaction, time delay, user acceptance, user behaviour, user
comfort, user experience, user satisfaction

daylight avail-
ability

daylight availability, daylight availability assessment, day-
light estimation, daylight factor, daylight harvesting, day-
light illuminance, daylight maximization, daylighting de-
sign, daylighting performance, udi, useful daylight illumi-
nance (udi), useful daylight illuminances

daylight con-
trol

advanced daylighting systems, advanced façades, automated
blind, automated blind control, automated blinds, auto-
mated roller shade systems, automated shading, automatic
roller-blinds, bidirectional scattering distribution functions
bs, climate-based daylighting, daylight control system, day-
light responsive dimming system, daylight responsive dim-
ming systems, daylight responsive lighting control system,
occupancy and daylight adaptation, shading control, shad-
ing control strategy, shading design and control
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decentralized
control

decentralized control, abstract–decentralized control sys-
tems have, autonomous distributed control, decentralised
control, decentralized, decentralized control, decentralized
control systems have, distributed control, distributed con-
vex programming, distributed generation, distributed light-
ing control, distributed lighting systems, distributed opti-
mization, distributed sensing, distributed sensing and light
actuation, distributed wireless, independent control, multi-
agent control, multi-agent control system, multi-agent sys-
tem, multi-agent systems, multiagent systems (mas), multi-
agent systems (mas), multiple actuators

DRC heliostatic systems, holographic optical elements, laminated
glass, light pipes, light-pipe, lightshelf, reflective louvre

energy effi-
cient control

building energy management system, building energy man-
agement system data, building energy management systems,
building energy management systems (bems), building en-
ergy system, building energy system optimization, dynamic
energy consumption, en 15232 standard, energy and control
effectiveness, energy efficiency control accuracy user thermal
de, energy hub, energy management, energy management
controller, energy management system, energy management
systems, energy saving system

experimental
validation

data measurement, experimental validation, field data, field
measurement, field study, field test, field testing, monitor-
ing, monitoring campaign, monitoring study, on-site mon-
itoring, post-occupancy evaluation, real-time experiments,
testbeds

glare daylight glare, day-light glare index, daylight glare index
(dgi), daylight glare probability, dgi, discomfort glare, glare,
glare control, glare index, luminance

hvac control autonomous thermostat control, building climate control,
demand-controlled ventilation, dynamic temperature set-
point, efficient climate control, heat emitter control, heat-
ing consumption prediction, hvac control, hvac control for
low-energy buildings, hvac control review, hvac predictive
control, hvac supervisory control, load balancing, load man-
agement, mean radiant temperature, multi-zone environ-
ment control, occupancy based building climate control,
occupancy-based zone-climate control, setback temperature
restoration period artificial, set-back thermostat, smart
heating control, smart hvac operation, smart thermostats,
supply air temperature control, temperature control, tem-
perature control models, thermal comfort control
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hvac energy building thermal load, cooling demand, cooling energy, cool-
ing load, cooling load uncertainty, energy efficient build-
ing climate, heating, heating and cooling loads, heating de-
mand, heating load, hvac efficiency, hvac energy, hvac energy
optimization, low temperature heating, low-energy cooling

learning sys-
tem

ann, ann-imc closed loop control, artificial intelligence, ar-
tificial neural network, artificial neural network (ann), ar-
tificial neural networks, artificial neural networks (anns),
batch reinforcement learning, bayesian learning, bayesian
network, bayesian networks, children, continuous improve-
ment, deep reinforcement learning, elm (extreme learn-
ing machine), evolutionary algorithms, extended kalman
filter (ekf), gaussian mixture model (gmm), gaussian re-
gression, general regression neural network, genetic algo-
rithm, genetic algorithm (ga), genetic algorithms, genetic
tuning, influence diagrams, iterative optimization, kalman
filter, kalman tracking, k-nearest neighbors, learning, learn-
ing controls, machine learning, metaheuristic optimization,
metaheuristic search algorithms, nearest neighbor method,
neural network, neural networks, neural networks ensem-
ble, nnarx, nsga, nsga-ii, on-line learning, on-line training,
particle swarm optimization, particle swarm optimization
(pso), probabilistic methods, probabilistic models, pso, q-
learning, radial basis function neural networks, radial basis
neural network., random forest (rf), rbf neural network, re-
inforcement learning, reinforcement learning (rl), reinforce-
ment learning control, support vector machine (svm)

light simula-
tion

daylight modelling, daylight simulation, daylighting analy-
sis, diva, illuminance estimation, lighting simulation, light-
ing simulation program, radiance, radiance software, radios-
ity method, ray-tracing, relux simulation
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lighting con-
trol

adaptive illumination control, adaptive lighting systems,
daylight-adaptive lighting control, daylight-linked control
systems, daylight-linked controls, daylight-linked dimming,
daylight-linked lighting controls, daylight-linked system,
daytime lighting, dimming, dimming control, dimming con-
trol system, dimming controls, feedback control of light-
ing systems, functional illumination, high frequency dim-
ming controls, illumination control, illumination control
of led based lighting systems, inside illuminance control,
intelligent lighting, intelligent lighting control, intelligent
lighting system, intelligent lighting systems, light control,
light direction, light spectrum control, lighting control,
lighting control architectures and methods, lighting con-
trol strategies, lighting control system, lighting control sys-
tems, lighting control visual comfort energy-saving offi,
lighting controls, lighting design, lighting system, minimum
light intensity control, networked illumination control, net-
worked lighting, on-off controls, optimal illumination con-
trol, photocontrolled lighting, photocontrolled lighting sys-
tems, smart light control system, smart lighting, smart light-
ing control

lighting en-
ergy

electric lighting consumption, energy efficient lighting,
energy-efficient lamps, energy-efficient light control, energy-
efficient lighting systems, energy-saving lighting, leni, light-
energy consumption, lighting consumption, lighting con-
sumption in office buildings, lighting energy, lighting en-
ergy demand, lighting energy savings, lighting energy use,
lighting heat, lighting level, lighting performance, luminance
efficiency

lighting sen-
sors

illuminance measurement, incident irradiance, light sensing,
light sensor calibration, light sensor fusion, light sensors,
light-harvesting sensors, optical sensor, photometry, pho-
tosensor, sky luminance mapping, solar tracking, spectral
response, spectral sensing
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multi objec-
tive control

comfort and energy efficiency, cooperation, daylight and oc-
cupancy adaptation, daylight and occupancy adaptive light-
ing, daylight integrated illumination, energy-comfort opti-
mization, integrated control, integrated daylighting system,
integrated design, integrated energy system modelling, in-
tegrated systems, interdisciplinary collaboration, interop-
erability, interworking, multi-criteria optimization, multi-
objective context-adaptive, multi-objective evolutionary al-
gorithms, multi-objective genetic algorithm, multi-objective
optimization, networked control systems, optimal lighting
and daylight-based lighting contr, shading and lighting con-
trol systems

occupancy de-
tection

activity recognition, chair sensors, human motion detec-
tion, human motion tracking, indoor granular presence sens-
ing, indoor location, indoor positioning, indoor position-
ing,building usage information maps, location-aware, mo-
tion sensor, multiple target tracking, occupancy, occupancy
detection, occupancy detection system, occupancy infor-
mation, occupancy measurement, occupancy rate, occu-
pancy sensing, occupancy sensor, occupancy sensors, oc-
cupant density, occupants, photoelectric, photoelectric con-
trols, pir, presence and light sensing, presence and light sen-
sors, presence sensing, real-time occupancy detection, room
activities, wifi-based occupancy sensing

occupancy
modeling

adaptive occupant behaviors, behavioral modeling, behav-
ioral pattern, behaviour, behavioural change, behavioural
modelling, daily occupancy, occupancy behavior patterns,
occupancy estimations, occupancy learning, occupancy
modeling, occupancy models, occupancy patterns, occu-
pancy prediction, occupancy schedule, occupancy spread,
occupancy strategy, occupant behavior, occupant behavior
modeling, occupant behaviour, occupant behaviour in build-
ings, occupant learning, occupants behavior, occupants’
presence model, scheduling
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predictive
control

anticipative energy management, cyber-physical system,
cyber-physical systems (cps), feedforward, feed-forward con-
trol, markov chain, markov chains, markov decision prob-
lems, markov model, markov processes, model predictive
control, model predictive control (mpc), model-based and
predictive control, model-based control, model-based pre-
dictive control, model-predictive control (mpc), mpc, pre-
diction time horizon, predictive accuracy, predictive build-
ing systems control, predictive control, predictive control
for nonlinear systems, predictive models, sarsa algorithm,
stochastic model predictive control, weather forecasting,
wiener model

rule based
control

adaptive fuzzy logic, case based reasoning, case-based rea-
soning, closed-loop identification, closedloop nonlinear ap-
proach, control scheme, event-triggered mechanism, feed-
back control, fuzzy, fuzzy control, fuzzy controller, fuzzy
inference system, fuzzy logic, fuzzy logic controller, fuzzy
logic controllers, fuzzy model, fuzzy model reference adap-
tive system (fmras) cont, fuzzy pid, fuzzy rough set, hybrid
pidfuzzy, occupancy controls, office occupancy control, pi
control, pi controllers, pid controller, robust control, rule
selection, rule sets, sense and respond

shading sys-
tem

adaptive shading daylighting system, angular dependent
properties, angular selective systems, blind, blind control,
blind operation survey, blind tilt angle, blinds, brise soleil,
exterior shades, external blind, external shading, external
venetian blinds, internal blind, internal blinds, louver, lou-
vers, manual blind, manual blind control, motorized blind,
movable roller blind, movable systems, multiple blinds,
photocontrolled blinds, roller blinds, roller shades, shad-
ing, shading device, shading devices, shading system, shad-
ing systems, shading-type building-integrated photovoltaic
clad, slat-type blind, solar shading, solar-control coating,
venetian blind, venetian blinds, venetian shading, window
blinds

smart build-
ing

adaptive home/building energy management system us,
building and facility automation, building automation,
building automation system, building automation systems,
building management systems, building management sys-
tems (bmss), home and building automation, home automa-
tion, home networks, intelligent building, intelligent build-
ings, intelligent house energy management, smart building,
smart building grid, smart buildings, smart home
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thermal com-
fort

actual mean vote, actual mean vote (amv), adaptive ther-
mal comfort, dynamic thermal sensation, dynamic thermal
sensation (dts), human thermal comfort, indoor thermal
comfort, pmv, pmv index, predicted mean vote, predicted
mean vote (pmv) index, thermal comfort, thermal percep-
tion, thermal pleasure, thermal sensing, thermal-comfort,
thermoreceptors

user-centered human factor, human factors, human interaction, human-
building interactions, individual controls, individual occu-
pancy, individual thermal comfort, occupant preference,
occupant preferences, personal comfort system, personal
control, personalization, personalized control, personalized
lighting settings, smart personal control, task lighting, user
profiles, user profiling

visual comfort human perception, light preference, lighting appraisal, light-
ing comfort, lighting preference, lighting profile, lighting
retrofit, tristimulus values, view contact, view out, visual
comfort, visual comfort and performance, visual discomfort,
visual performance

wired commu-
nication

bacnet, dali, dali system, eib, fieldbus systems, iso/iec/ieee
21451, knx

wireless com-
munication

internet of things, internet of things (iot), of things (iot),
opc client, rfid, ultrasonic communication, visible light com-
munication, wifi, wireless communication, wireless lighting
control, wireless sensing and actuating, wireless sensor and
actuator network, wireless sensor network, wireless sensor
networks, wireless sensors, wsn, zigbee, zigbee light link
(zll), zigbee wireless communication
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The following references represent all research articles, which have been used
in our analysis following the VOSviewer approach.
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[195] Pŕıvara, S., Široký, J., Ferkl, L. & Cigler, J. Model predictive control of a
building heating system: The first experience. Energy and Buildings 43,
564–572 (2011).

[196] Hjalmarsson, H. System identification of complex and structured systems.
European Journal of Control 15, 275–310 (2009).

[197] Coley, D. A. & Penman, J. M. Second order system identification in the
thermal response of real buildings. Paper II: Recursive formulation for on-
line building energy management and control. Building and Environment
27, 269–277 (1992).

[198] Landau, I. D. From robust control to adaptive control. Control Engineer-
ing Practice 7, 1113–1124 (1999).

[199] Rivera, D. E., Lee, H., Braun, M. W. & Mittelmann, H. D. ”plant-
Friendly” system identification: A challenge for the process industries. In
IFAC Proceedings Volumes (IFAC-PapersOnline), vol. 36, 891–896 (2003).

[200] de Dear, R. J. & Brager, G. S. Developing an adaptive model of thermal
comfort and preference. ASHRAE Transactions 104, 145–167 (1998).

[201] Gevers, M. Identification for Control: From the Early Achievements to
the Revival of Experiment Design 12–12 (2006).

[202] Bordass, B., Leaman, A. & Ruyssevelt, P. Assessing building performance
in use 5: Conclusions and implications. Building Research and Information
29, 144–157 (2001).

[203] Chappells, H. & Shove, E. Debating the future of comfort: Environmental
sustainability, energy consumption and the indoor environment. Building
Research and Information 33, 32–40 (2005).

[204] Cole, R. J., Robinson, J., Brown, Z. & O’Shea, M. Re-contextualizing
the notion of comfort. Building Research and Information 36, 323–336
(2008).

[205] Leaman, A. & Bordass, B. Are users more tolerant of ’green’ buildings?
Building Research and Information 35, 662–673 (2007).

[206] Florita, A. R. & Henze, G. P. Comparison of short-term weather fore-
casting models for model predictive control. HVAC and R Research 15,
835–853 (2009).

[207] Page, J., Robinson, D., Morel, N. & Scartezzini, J. L. A generalised
stochastic model for the simulation of occupant presence. Energy and
Buildings 40, 83–98 (2008).

27



[208] Myhren, J. A. & Holmberg, S. Design considerations with ventilation-
radiators: Comparisons to traditional two-panel radiators. Energy and
Buildings 41, 92–100 (2009).

[209] Ljung, L. Perspectives on system identification. An-
nual Reviews in Control 34, 1–12 (2010). URL
http://dx.doi.org/10.1016/j.arcontrol.2009.12.001.
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neural networks for prediction of heating energy consumption. Energy and
Buildings 94, 189–199 (2015).

45



[409] Li, K., Hu, C., Liu, G. & Xue, W. Building’s electricity consump-
tion prediction using optimized artificial neural networks and principal
component analysis. Energy and Buildings 108, 106–113 (2015). URL
http://dx.doi.org/10.1016/j.enbuild.2015.09.002.

[410] Kwak, Y., Huh, J. H. & Jang, C. Development of a model pre-
dictive control framework through real-time building energy man-
agement system data. Applied Energy 155, 1–13 (2015). URL
http://dx.doi.org/10.1016/j.apenergy.2015.05.096.

[411] Kang, C. S., Hyun, C. H. & Park, M. Fuzzy logic-
based advanced on-off control for thermal comfort in residen-
tial buildings. Applied Energy 155, 270–283 (2015). URL
http://dx.doi.org/10.1016/j.apenergy.2015.05.119.

[412] Lu, Y., Wang, S., Yan, C. & Shan, K. Impacts of renew-
able energy system design inputs on the performance robustness of
net zero energy buildings. Energy 93, 1595–1606 (2015). URL
http://dx.doi.org/10.1016/j.energy.2015.10.034.

[413] Mahendra, S., Stephane, P. & Frederic, W. Modeling for reactive building
energy management. Energy Procedia 83, 207–215 (2015).

[414] Platon, R., Dehkordi, V. R. & Martel, J. Hourly prediction of a building’s
electricity consumption using case-based reasoning, artificial neural net-
works and principal component analysis. Energy and Buildings 92, 10–18
(2015).

[415] Papantoniou, S., Kolokotsa, D. & Kalaitzakis, K. Building optimization
and control algorithms implemented in existing BEMS using a web based
energy management and control system. Energy and Buildings 98, 45–55
(2015).

[416] Mahdavi, A. & Tahmasebi, F. Predicting people’s pres-
ence in buildings: An empirically based model performance
analysis. Energy and Buildings 86, 349–355 (2015). URL
http://dx.doi.org/10.1016/j.enbuild.2014.10.027.

[417] Benedetti, M., Cesarotti, V., Introna, V. & Serranti, J. Energy consump-
tion control automation using Artificial Neural Networks and adaptive
algorithms: Proposal of a new methodology and case study. Applied En-
ergy 165, 60–71 (2016).

[418] Yuan, J., Farnham, C. & Emura, K. Development and ap-
plication of a simple BEMS to measure energy consumption of
buildings. Energy and Buildings 109, 1–11 (2015). URL
http://dx.doi.org/10.1016/j.enbuild.2015.10.012.

46



[419] Rocha, P., Siddiqui, A. & Stadler, M. Improving energy efficiency
via smart building energy management systems: A comparison with
policy measures. Energy and Buildings 88, 203–213 (2015). URL
http://dx.doi.org/10.1016/j.enbuild.2014.11.077.

[420] Zhang, Y., O’Neill, Z., Dong, B. & Augenbroe, G. Comparisons
of inverse modeling approaches for predicting building energy per-
formance. Building and Environment 86, 177–190 (2015). URL
http://dx.doi.org/10.1016/j.buildenv.2014.12.023.

[421] Chen, X., Wang, Q. & Srebric, J. Occupant feedback based model pre-
dictive control for thermal comfort and energy optimization: A cham-
ber experimental evaluation. Applied Energy 164, 341–351 (2016). URL
http://dx.doi.org/10.1016/j.apenergy.2015.11.065.

[422] Cai, J., Kim, D., Jaramillo, R., Braun, J. E. & Hu, J. A
general multi-agent control approach for building energy system op-
timization. Energy and Buildings 127, 337–351 (2016). URL
http://dx.doi.org/10.1016/j.enbuild.2016.05.040.

[423] Delgarm, N., Sajadi, B., Kowsary, F. & Delgarm, S. Multi-objective
optimization of the building energy performance: A simulation-based ap-
proach by means of particle swarm optimization (PSO). Applied Energy
170, 293–303 (2016).

[424] Costanzo, G. T., Iacovella, S., Ruelens, F., Leurs, T. & Claessens, B. J.
Experimental analysis of data-driven control for a building heating sys-
tem. Sustainable Energy, Grids and Networks 6, 81–90 (2016). URL
http://dx.doi.org/10.1016/j.segan.2016.02.002. 1507.03638.

[425] Delgarm, N., Sajadi, B., Delgarm, S. & Kowsary, F. A novel approach for
the simulation-based optimization of the buildings energy consumption
using NSGA-II: Case study in Iran. Energy and Buildings 127, 552–560
(2016). URL http://dx.doi.org/10.1016/j.enbuild.2016.05.052.

[426] Langevin, J., Wen, J. & Gurian, P. L. Quantifying the human-building
interaction: Considering the active, adaptive occupant in building per-
formance simulation. Energy and Buildings 117, 372–386 (2016). URL
http://dx.doi.org/10.1016/j.enbuild.2015.09.026.

[427] Kwak, Y. & Huh, J. H. Development of a method of real-
time building energy simulation for efficient predictive control. En-
ergy Conversion and Management 113, 220–229 (2016). URL
http://dx.doi.org/10.1016/j.enconman.2016.01.060.

[428] Moon, J. W. & Jung, S. K. Development of a thermal con-
trol algorithm using artificial neural network models for improved
thermal comfort and energy efficiency in accommodation build-
ings. Applied Thermal Engineering 103, 1135–1144 (2016). URL
https://www.sciencedirect.com/science/article/pii/S1359431116306548.

47



[429] Macas, M. et al. The role of data sample size and dimension-
ality in neural network based forecasting of building heating re-
lated variables. Energy and Buildings 111, 299–310 (2016). URL
http://dx.doi.org/10.1016/j.enbuild.2015.11.056.

[430] Naji, S. et al. Estimating building energy consumption using extreme
learning machine method. Energy 97, 506–516 (2016).

[431] Ahn, J., Chung, D. H. & Cho, S. Performance analysis of space heating
smart control models for energy and control effectiveness in five different
climate zones. Building and Environment 115, 316–331 (2017). URL
http://dx.doi.org/10.1016/j.buildenv.2017.01.028.

[432] O’Neill, Z. & O’Neill, C. Development of a probabilistic graphical model
for predicting building energy performance. Applied Energy 164, 650–658
(2016). URL http://dx.doi.org/10.1016/j.apenergy.2015.12.015.

[433] Salakij, S., Yu, N., Paolucci, S. & Antsaklis, P. Model-Based Predictive
Control for building energy management. I: Energy modeling and optimal
control. Energy and Buildings 133, 345–358 (2016).

[434] O’Dwyer, E., De Tommasi, L., Kouramas, K., Cychowski, M. & Light-
body, G. Modelling and disturbance estimation for model predictive con-
trol in building heating systems. Energy and Buildings 130, 532–545
(2016). URL http://dx.doi.org/10.1016/j.enbuild.2016.08.077.

[435] Shaikh, P. H., Nor, N. B. M., Nallagownden, P., Elamvazuthi,
I. & Ibrahim, T. Intelligent multi-objective control and manage-
ment for smart energy efficient buildings. International Journal of
Electrical Power and Energy Systems 74, 403–409 (2016). URL
http://dx.doi.org/10.1016/j.ijepes.2015.08.006.

[436] Sharma, I. et al. A modeling framework for optimal energy management
of a residential building. Energy and Buildings 130, 55–63 (2016). URL
http://dx.doi.org/10.1016/j.enbuild.2016.08.009.

[437] Wetter, M., Bonvini, M. & Nouidui, T. S. Equation-based lan-
guages - A new paradigm for building energy modeling, simulation
and optimization. Energy and Buildings 117, 290–300 (2016). URL
http://dx.doi.org/10.1016/j.enbuild.2015.10.017.

[438] Faia, R. et al. Case based reasoning with expert system and
swarm intelligence to determine energy reduction in buildings energy
management. Energy and Buildings 155, 269–281 (2017). URL
https://doi.org/10.1016/j.enbuild.2017.09.020.

[439] Keshtkar, A. & Arzanpour, S. An adaptive fuzzy logic sys-
tem for residential energy management in smart grid en-
vironments. Applied Energy 186, 68–81 (2017). URL
http://dx.doi.org/10.1016/j.apenergy.2016.11.028.

48



[440] Macarulla, M., Casals, M., Forcada, N. & Gangolells, M. Implementation
of predictive control in a commercial building energy management system
using neural networks. Energy and Buildings 151, 511–519 (2017). URL
http://dx.doi.org/10.1016/j.enbuild.2017.06.027.

[441] Vieira, F. M., Moura, P. S. & de Almeida, A. T. Energy stor-
age system for self-consumption of photovoltaic energy in residential
zero energy buildings. Renewable Energy 103, 308–320 (2017). URL
http://dx.doi.org/10.1016/j.renene.2016.11.048.

[442] Sharma, S., Singh, M. & Prakash, S. A novel energy management system
for modified zero energy buildings using multi-agent systems. 2017 IEEE
International Conference on Smart Grid and Smart Cities, ICSGSC 2017
267–271 (2017).

[443] Xu, Z., Hu, G., Spanos, C. J. & Schiavon, S. PMV-based
event-triggered mechanism for building energy management under
uncertainties. Energy and Buildings 152, 73–85 (2017). URL
http://dx.doi.org/10.1016/j.enbuild.2017.07.008.

[444] Yu, N. et al. Model-based predictive control for building energy man-
agement: Part II – Experimental validations. Energy and Buildings 146,
19–26 (2017).

[445] Farrokhifar, M., Momayyezi, F., Sadoogi, N. & Safari, A. Real-time
based approach for intelligent building energy management using dynamic
price policies. Sustainable Cities and Society 37, 85–92 (2018). URL
https://doi.org/10.1016/j.scs.2017.11.011.

[446] Farmani, F., Parvizimosaed, M., Monsef, H. & Rahimi-Kian, A. A
conceptual model of a smart energy management system for a resi-
dential building equipped with CCHP system. International Journal
of Electrical Power and Energy Systems 95, 523–536 (2018). URL
https://doi.org/10.1016/j.ijepes.2017.09.016.

[447] Ye, H. et al. Modeling energy-related CO2 emissions from
office buildings using general regression neural network. Re-
sources, Conservation and Recycling 129, 168–174 (2018). URL
https://doi.org/10.1016/j.resconrec.2017.10.020.

[448] Sharma, S., Dua, A., Singh, M., Kumar, N. & Prakash, S. Fuzzy rough
set based energy management system for self-sustainable smart city. Re-
newable and Sustainable Energy Reviews 82, 3633–3644 (2018). URL
https://doi.org/10.1016/j.rser.2017.10.099.
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[452] Kristl, Ž., Košir, M., Trobec Lah, M. & Krainer, A. Fuzzy control system
for thermal and visual comfort in building. Renewable Energy 33, 694–702
(2008).
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Occupancy-based system for efficient reduction of HVAC energy. Pro-
ceedings of the 10th ACM/IEEE International Conference on Information
Processing in Sensor Networks, IPSN’11 258–269 (2011).

[539] Yong, C. Y. et al. Co-ordinated management of intelligent pervasive
spaces. IEEE International Conference on Industrial Informatics (IN-
DIN) 1, 529–534 (2007).

[540] Harle, R. K. & Hopper, A. The potential for location-aware power manage-
ment. UbiComp 2008 - Proceedings of the 10th International Conference
on Ubiquitous Computing 302–311 (2008).

57



[541] Singhvi, V., Krause, A., Guestrin, C., Garrett, J. H. & Scott Matthews,
H. Intelligent light control using sensor networks. SenSys 2005 - Proceed-
ings of the 3rd International Conference on Embedded Networked Sensor
Systems 218–229 (2005).

[542] Pallotta, V., Bruegger, P. & Hirsbrunner, B. Smart heating systems: Op-
timizing heating systems by kinetic-awareness. 3rd International Confer-
ence on Digital Information Management, ICDIM 2008 887–892 (2008).

[543] Kolokotsa, D., Saridakis, G., Pouliezos, A. & Stavrakakis, G. S. Design
and installation of an advanced EIB ™ fuzzy indoor comfort controller
using Matlab ™. Energy and Buildings 38, 1084–1092 (2006).

[544] Chen, H., Chou, P., Duri, S., Lei, H. & Reason, J. The design and
implementation of a smart building control system. Proceedings - IEEE
International Conference on e-Business Engineering, ICEBE 2009; IEEE
Int. Workshops - AiR 2009; SOAIC 2009; SOKMBI 2009; ASOC 2009
255–262 (2009).

[545] Barbato, A., Borsani, L., Capone, A. & Melzi, S. Home energy saving
through a user profiling system based on wireless sensors. BUILDSYS
2009 - Proceedings of the 1st ACM Workshop on Embedded Sensing Sys-
tems for Energy-Efficiency in Buildings, Held in Conjunction with ACM
SenSys 2009 49–54 (2009).

[546] Zeiler, W., Boxem, G. & Maaijen, R. Wireless Sensor Technology To
Optimize the Occupant ’ S Dynamic Demand Pattern Within the Build-
ing. Proceedings of the Twelfth International Conference for Enhanced
Building Operatons (2012).

[547] Gao, P. X. & Keshav, S. SPOT: A smart personalized office thermal
control system. e-Energy 2013 - Proceedings of the 4th ACM International
Conference on Future Energy Systems 237–246 (2013).

[548] Howard, J. & Hoff, W. Forecasting building occupancy using sensor net-
work data. Proc. of 2nd Int. Workshop on Big Data, Streams and Hetero-
geneous Source Mining: Algorithms, Systems, Programming Models and
Applications, BigMine 2013 - Held in Conj. with SIGKDD 2013 Conf.
87–94 (2013).

[549] Vissers, D. & Zeiler, W. The user as sensor to reach for optimal individ-
ual comfort and reduced energy consumption. Proceedings - 28th Inter-
national PLEA Conference on Sustainable Architecture + Urban Design:
Opportunities, Limits and Needs - Towards an Environmentally Respon-
sible Architecture, PLEA 2012 7–9 (2012).

[550] Aswani, A. et al. Energy-efficient building HVAC control
using hybrid system LBMPC, vol. 4 (IFAC, 2012). URL
http://dx.doi.org/10.3182/20120823-5-NL-3013.00069. 1204.4717.

58



[551] Mamidi, S., Chang, Y. H. & Maheswaran, R. Improving building energy
efficiency with a network of sensing, learning and prediction agents. 11th
International Conference on Autonomous Agents and Multiagent Systems
2012, AAMAS 2012: Innovative Applications Track 1, 33–40 (2012).

[552] Dong, B. & Lam, K. P. A real-time model predictive control for building
heating and cooling systems based on the occupancy behavior pattern
detection and local weather forecasting. Building Simulation 7, 89–106
(2014).

[553] Association for Computing Machinery. Proceedings of the 5th ACM Work-
shop on Embedded Systems For Energy-Efficient Buildings. (2013).

[554] Batra, N., Arjunan, P., Singh, A. & Singh, P. Experiences with Oc-
cupancy based Building Management Systems. Proceedings of the 2013
IEEE 8th International Conference on Intelligent Sensors, Sensor Net-
works and Information Processing: Sensing the Future, ISSNIP 2013 1,
153–158 (2013).

[555] Klems, J. H. & Warner, J. L. Solar heat gain coefficient of complex
fenestrations with a venetian blind for differing slat tilt angles. ASHRAE
Transactions 103, 1026–1034 (1997).

[556] Athienitis, A. K. & Tzempelikos, A. A methodology for simulation of
daylight room illuminance distribution and light dimming for a room with
a controlled shading device. Solar Energy 72, 271–281 (2002).

[557] Bourgeois, D., Reinhart, C. & Macdonald, I. Adding advanced behavioural
models in whole building energy simulation: A study on the total energy
impact of manual and automated lighting control. Energy and Buildings
38, 814–823 (2006).

[558] Architecture, B. D. Solar Shading and Daylight Redirection 1–70 (2007).

[559] Roisin, B., Bodart, M., Deneyer, A. & D’Herdt, P. Lighting energy sav-
ings in offices using different control systems and their real consumption.
Energy and Buildings 40, 514–523 (2008).

[560] Lee, E., DiBartolomeo, D. & Selkowitz, S. Thermal and daylighting
performance of an automated venetian blind and lighting system in a
full-scale private office. Energy and Buildings 29, 47–63 (1998). URL
http://linkinghub.elsevier.com/retrieve/pii/S0378778898000358.

[561] Guillemin, A. & Morel, N. Innovative lighting controller integrated in a
self-adaptive building control system. Energy and Buildings 33, 477–487
(2001).

[562] Karlsen, L., Heiselberg, P. & Bryn, I. Occupant satisfac-
tion with two blind control strategies: Slats closed and slats
in cut-off position. Solar Energy 115, 166–179 (2015). URL
http://dx.doi.org/10.1016/j.solener.2015.02.031.

59



[563] van Moeseke, G., Bruyère, I. & De Herde, A. Impact of control rules
on the efficiency of shading devices and free cooling for office buildings.
Building and Environment 42, 784–793 (2007).

[564] Koo, S. Y., Yeo, M. S. & Kim, K. W. Automated blind
control to maximize the benefits of daylight in buildings.
Building and Environment 45, 1508–1520 (2010). URL
http://dx.doi.org/10.1016/j.buildenv.2009.12.014.

[565] Ding, X., Yu, J. & Si, Y. Office light control moving toward automation
and humanization: a literature review. Intelligent Buildings International
12, 225–256 (2018).

[566] Rubin, A. I., Collins, B. L. & Tibbott, R. L. Win-
dow blinds as a potential energy saver - a case study.
NBS Building Science Series 112, 89 (1978). URL
https://www.ncjrs.gov/pdffiles1/Digitization/64368NCJRS.pdf.

[567] Assessing the energy and daylighting impacts of human behavior with
window shades, a life-cycle comparison of manual and automated blinds

ElsevierEnhancedReader(2018).

[568] Brunello Favilla, Fabio Fantozzi, Giacomo Salvadori, P. W. Artificial
lighting in low energy buildings as unique backup heating system (2017).

[569] Daniel Minoli, Kazem Sohraby, B. O. IoT Considerations, Requirements,
and Architectures for Smart Buildings—Energy Optimization and Next-
Generation Building Management Systems (2017).

[570] Crisp, V. H. The light switch in buildings. Lighting Research Technology
10, 69–82 (1978).

[571] Yun, G., Park, D. Y. & Kim, K. S. Appropriate activation threshold of the
external blind for visual comfort and lighting energy saving in different
climate conditions. Building and Environment 113, 247–266 (2016).

[572] Sharma, L., Kishan Lal, K. & Rakshit, D. Evaluation of impact of passive
design measures with energy saving potential through estimation of shad-
ing control for visual comfort. Journal of Building Physics 42, 220–238
(2017).

[573] Mandal, P., Dey, D. & Roy, B. Optimization of luminaire layout to achieve
a visually comfortable and energy efficient indoor general lighting scheme
by Particle Swarm Optimization. LEUKOS - Journal of Illuminating En-
gineering Society of North America 17, 91–106 (2019).

[574] Jonghoon Ahn, Soolyeon Cho a, D. H. C. Analysis of energy and control
efficiencies of fuzzy logic and artificial neural network technologies in the
heating energy supply system responding to the changes of user demands
(2017).

60


