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Adaptive energy-saving optimization control method of indoor and outdoor
lighting equipment in high-rise buildings
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Abstract ; In order to achieve effective energy conservation while meeting lighting needs, a self-adaptive energy-saving optimization control
method for indoor and outdoor lighting equipment in high-rise buildings based on Internet of Things technology is proposed. It establishes a
lighting equipment control structure under the Internet of Things framework, and uses ZigBee network to achieve communication between
the lower computer and the upper computer. The lower computer obtains lighting equipment data through sensors, forwards and manages it
through the network, and then transmits it to the upper computer. The upper computer adjusts the position and brightness of lighting
equipment through RBF neural network based on the received data and energy efficiency evaluation, in order to achieve adaptive energy-
saving optimization control. The experiment is conducted on a high-rise building to test the communication performance of the ZigBee
network. The results show that the bit error rate is below 1%, and data transmission is stable and reliable. Using the RBF neural network to
calculate illuminance at different locations, the deviation from actual values is not exceed 10 Ix, indicating high accuracy. In terms of
energy-saving effects, the optimized lighting system significantly reduces power consumption, with nighttime power usage dropping by 50%
to 60%. The experimental results show that the ZigBee control network used in this method has better communication performance, being
able to accurately calculate the illuminance at various positions has a good energy-saving effect, and the lighting equipment can achieve
energy-saving goals at all brightness levels, with good practicality. Therefore, it is suitable for intelligent energy-saving management of both
indoor and outdoor lighting in high-rise buildings.
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based on RBF neural network
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Fig.2 Adaptive energy-saving optimization control
flow for lighting equipment
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Tab. 1 Network test results
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Fig.3 Illuminance of lighting equipment at different locations
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Fig.4 Power consumption of lighting equipment at location B
before and after applying the proposed method
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Tab.2 Power consumption before and after applying

the proposed method

Al =L > 3
11 3 125 61 586.13 576.83
12 5 149 65 599.96 576.52
13 4 125 60 580. 36 575.62
14 2 131 66 610. 34 579.13
15 2 104 62 594.31 574.52
16 6 156 63 596.43 576.23
17 1 105 60 578.72 575.41
18 3 133 61 586.13 575.63
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Tab.3  Optimization control results of the proposed method
MR Y%/ FERE/ AR HEFE, i

b3 W kWh kWh % HEHT /s
11 18.9 0.014 0.013  47.90 <0.5
214 26.7 0.022 0.011  34.53 <0.4
34 36.9 0.029 0.008 17.86 <0.5
41 48.6 0.038 0.002 4.19 <0.6
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