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Problem 
• Technological advancements make products faster 

• Require more power 

• Ameliorations have been made in all parts of a 
computer 

• Except for one 

• Betterments of the backbone of our technology has 
ebbed to a nonexistent level 

• The Battery  

 



Background Research 
 Power consumption breakdown on a computer–  

1. CPU 

2. Screen 

3. GPU 

4. HDD/SSD 

 



My Hypothesis 
 If I can create a device that can control the largest 

energy consuming processes of a computer, then I will 
be able to mitigate the electricity requirements on that 
computer. 

Control over
Largest
Computer
Processes

Electricity
Usage

(This is to illustrate my hypothesis. 
Not shown to scale) 



Purpose 
 Create a device that 

 Utilizes user tracking algorithms  

 To determine the user’s status at the computer 

 Take the appropriate action based on the user’s status 

 Is an alternative to current power saving techniques 

Engineering & Design Process 
 Required parts: 

 A sensor 

 A microcontroller to control the sensor 

 A structure to house the various components 



About the IR-Sensor 
 Takes in 5 volts 

 Integral combination of the: 
 Transmitter 

 IRED 

 Receiver  
 PSD 

 Uses encapsulated 
triangulation techniques to 
gauge distance  

 Utilizes analog output 
 High voltage – shorter 

distance 

 Low voltage – longer 
distances 
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Distance 

(cm) 
Voltage 

5 3.09 

10 2.08 

15 1.50 

20 1.26 

25 1.01 

30 0.90 

35 0.77 

40 0.66 

45 0.61 

50 0.52 

55 0.49 

60 0.46 

65 0.42 

70 0.40 

75 0.36 

80 0.36 

85 0.34 

90 0.31 

95 0.30 

100 0.29 

105 0.27 

110 0.27 

115 0.25 

120 0.25 

IR Sensor Output 
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Voltage 
Distance 

(cm) 

3.09 5 

2.08 10 

1.50 15 

1.26 20 

1.01 25 

0.90 30 

0.77 35 

0.66 40 

0.61 45 

0.52 50 

0.49 55 

0.46 60 

0.42 65 

0.40 70 

0.36 75 

0.36 80 

0.34 85 

0.31 90 

0.30 95 

0.29 100 
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0.27 110 

0.25 115 

0.25 120 

IR Sensor Output 



Arduino Leonardo 
 Microcontroller 

 The CPU is the ATmega32u4 

chipset 

 Emulates a USB 2.0 device 

 Computer connection 
established via a micro USB 
cable 

 Requires very little power 

 Only 8 mAh 



About the Device 
 I call it I.R.E.S. 

I – Infra- 

R – Red 

E – Energy  

S – Saving  

 (Device) 

 



IRES Versions 

IRES v1 

IRES v2 

IRES v3 

 



IRES Pictures 



IRES initializes Waits 5 seconds for 
user to get into their 

chair 

IRES obtains acceptable 

user distance, utilizing 

hyperbolic regression 

formulas 

 

IRES gets current 
user distance 

If user is still at 
the computer 
(compensates 

for user 
movements) 

IRES checks 
to see if user 
is gone for 5 
consecutive 

seconds 

IRES emulates 
pressing CTRL + ALT 
+ Z on the keyboard 

to initiate the 
power saving app 

Power saving app 
waits for 3 seconds 

before turning 
screen off 

Command Prompt 
displays a 3 second 
countdown 

Power 
saving app 
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False 



Arduino Code 
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Application Code  



Application 
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Graphical User Interface 









Testing IRES 
 Testing IRES, a.k.a. watching paint dry 

 Control 

 3 Trials 

 6 Test Cases 

 3 Trials 

 Surveys from 15 volunteers 

 Help form test cases 

 60 minutes each 

 Tested using BatteryMon, by PassMark Software 



The Test Cases 
Control – Running the computer for 60 minutes without 

any power saving techniques 

1. Power consumption of IRES (the device itself) 

2. Efficiency of the computer’s default power saving 
techniques. 

3. Efficiency of IRES 

 

 



The Test Cases (cont.) 
4. Laptop efficiency with actual usage  

5. IRES efficiency with actual usage 

6. Desktop efficiency with actual usage 



Questionnaire 
Proctor’s Name: 

Participant’s Name: 

Date: 

Computer Usage 

  

1. Do you use a computer daily? 

2. How long do you use it for on average? 

3. Do you primarily use a desktop or a laptop? 

a. (If laptop) Is your laptop plugged in and charging while you work? 

i. (If yes) Why do you keep your laptop plugged in? Is it because of a short battery life? 

1. (If yes) Would you benefit if your battery life was better, giving you more versatility in places you are able to 

work? 

 

Power Saving Techniques 

 

4. Are you aware of any power-saving techniques used by your computer (i.e. screen turns off, computer goes to sleep, etc.)? 

a. (If Yes) How long until the screen times out? (With absolute certainty) 

b. How long until your computer goes to sleep? (With absolute certainty) 

  

Work Habits 

  

5. When you work, do you ever take short breaks away from your computer? This can include anytime that you are away from your 

computer. 

a. (If yes) For how long do you work at a time, and then take a break? 

b. What is the duration of your break? 

 



Questionnaire Results 



BatteryMon 



The Results 



User Tracking Algorithm Testing 
 15 volunteers to test IRES 

 4 different test cases  

1. Pushing chair back and getting up 

2. Turning to the right 

3. Turning to the left 

4. Random – However the volunteer gets out of his/her 
chair 

 3 trials 

 IRES registered user movements 100% of the time 

 (0 false positives) 

 

 

 



Compiled Data 



Impacts 
 Cost Effective 

 Approximately $10,355,900,180 / year on computers 

 44.64% mitigation 

 Equates to $4,624,306,919 / year savings 

 Environment 

 Currently emmit 76,968,868.41 Tons of CO2 / year on 
computers 

 Prevent 34,472,699.91 Tons of CO2 from entering the 
atmosphere yearly 

 Automobiles in the US account for 1,522,000,000 Tons of 
CO2 every year 

 



Conclusion 
 My hypothesis was correct, by creating a device that 

controlled the largest processes on a computer, I was 
able to mitigate power consumption.  

 Save $4,624,306,919 worth of electricity 

 Prevent 34,472,699.91 Tons worth of CO2 entering the 
atmosphere 

 

 
Practicality  
 IR Sensor: $10.00 

 Arduino: $20.00 

 Cable: $2.00 

 Total: $32.00 
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