
Balancing Energy Saving and User Convenience through 
Usage Profile Extraction: A Laser Cutter Case 

With the depletion of natural resources and continuously 

increasing energy prices, the importance of energy 

efficiency is beyond debate. Modern-day machines are 

designed with variant operation modes to preserve 

energy. These modes can either be controlled manually, 

or by simple control logic, e.g. switching to sleep mode 

when no activity is detected during a certain time span. 

While manual control may be considered tedious, 

repetitive and easy to forget, predefined simple logic is 

often inflexible for individual user requirements. In most 

cases, there is a trade-off between energy saving and 

user convenience.  

A methodology and framework are proposed to achieve 

energy savings without sacrificing user convenience. The 

envisaged system consists of a sensor module to record 

the usage of the machine, along with other environmental 

variables relevant to the case at hand, e.g. light intensity 

and temperature. Inference logic determines the usage 

profiles based on historical sensor data by using statistical 

and artificial intelligence techniques. 

Based on the usage profiles and current sensor readings, 

the control module can then determine an appropriate 

operation mode while balancing the energy savings and 

user convenience. Additionally, the system is able to learn 

from user intervention induced by a previously inaccurate 

prediction or control operation, in order to strengthen its 

predictive power. 

Motivation   Methodology 

Due to the long preheating time of around 30 minutes, laser 

cutting machines are often left in a stand‐by mode between 

consecutive production shifts.  For a laser cutting system with 

5kW output power, the stand‐by power consumes no less than 

27 kW. The CO2 laser source efficiency is  only 10‐12%, 

depending on the cutting mode. For a single shift operation, it is 

expected that between shifts the machine will be idle for at least 

12 hours. Machines are typically launched with a heavy duty job 

before end of a shift, therefore the machine will continue for a 

few hours before becoming idle. 

Calculation 

Assuming an intelligent deep sleep mode that will reduce the 

power consumption to less than 500W while waiting for a restart, 

this results in an energy saving of 69.960 kWh per year. 

 

27 − 0.5 𝑘𝑊 ∗ 12ℎ𝑟 ∗ 220 ∗ 𝑑𝑎𝑦𝑠/𝑦𝑒𝑎𝑟 = 69.960𝑘𝑊ℎ 
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