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Adaptive Energy—saving Control Algorithm
and Monitoring System for Urban Road Lighting
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Abstract: In order to overcome the problem that the existing urban road lighting street lamp control systems are
not able to balance energy saving and driving safety,an adaptive energy saving control algorithm for urban road light—
ing is proposed and studied. The algorithm uses real-time average brightness feedback on the road surface, compares
the brightness of the road surface based on the standard design during sunrise and sunset hours, adaptively adjusts the
actual switch light time. According to the average traffic flow of the road hours, the corresponding road lighting bright—

ness is calculated by the hour during the night lighting period, realizing the time —division dimming control strategy
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that matches the statistical results of the traffic flow,which can guarantee driving safety and realize obvious energy

saving. It describes the working principle of the algorithm and the flow chart of the program in detail ,and introduces

the structure and function of the urban road lighting monitoring system based on the LoRa wireless internet of things.

The actual operation effect of the system in the same weather conditions and time on a main road in Hunan Province in

summer shows that the system can reliably realize the monitoring functions of the remote wireless switch and dimming

control of the regional road street lights, verifying the effectiveness of the energy—saving adaptive control algorithm,

with an energy saving rate of 39.3% compared with the traditional control methods.

Key words:adaptive algorithms;energy saving; wireless sensor networks;sunrise and sunset algorithm;time —

sharing lighting dimming
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Tab.1 Standard value of road lighting for motor vehicles
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for turn—on and turn—off time
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Tab.2 Adaptive system lighting energy consumption
and light switch schedule
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6 H2H 531 5:31 19:20 19:29 600 774
6H3H 5:30 5:35 19:21 19:20 615 79.1
6H4H 530 5:20 19:21 19:40 580 743
6H5H 5:30 5:20 19:22 19:41 581 74.2
6H6H 5:30 5:13 19:22 19:45 568 727
6H7H 530 5:21 19:23  19:41 580 74.4
6H8H 530 5:17 19:23 19:43 574 735
6 H9H 530 5:11 19:23 19:43 568 727
6 10H 5:30 5:11 19:24 19:44 567 72.6
6HI11H 530 5:10 19:24 19:43 567 727
6H12H 530 5:10 19:25 19:40 570 73.0
6 H13H 5:30 5:10 19:25 19:40 570 73.0
6H14H 530 5:09 19:25 19:41 568 72.8
6HI15H 5:30 5:09 19:26 19:41 568 727
6H16H 5:30 5:09 19:26 19:42 567 726
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Fig.8 The system’s switch light time
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and dimming value percentage
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Tab.3 Traditional mode dimming data in June

TR L I i

/min H/(kW-h)
6H2H 5:31 19:20 611 122.6
6 13H 5:30 19:21 609 122.1
6H4H 5:30 19:21 609 123.2
6Hs5H 5:30 19:22 608 121.6
6H6H 5:30 19:22 608 122.7
6H7H 5:30 19:23 607 1233
6H8H 5:30 19:23 607 121.3
6H9H 5:30 19:23 607 119.3
6H10H 5:30 19:24 606 119.7
6HI11H 5:30 19:24 606 121.0
6HI12H 5:30 19:25 605 1223
6 HI13H 5:30 19:25 605 1223
6H 14 H 5:30 19:25 605 122.8
6HI15H 5:30 19:26 604 119.1
6H 16 H 5:30 19:26 604 1203
FEE 5:30 19:23 606 121.6
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