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Current Lighting Situation

High Pressure Sodium Lamps (HPS):

o Low efficiency

• $$$

• Bad for the environment

o Light Pollution

o Static System

Figure 1: Standard high pressure sodium [1]

Figure 2: The glare/light pollution caused 
by high pressure sodium [2]



Original Patent 

Goal:

o Improve on an existing patent

o Patent

• 8057074

• LED panel

• Replace current street lights

• Efficient

• One colour

Figure 3: Front view of the patent [3]

Figure 4: Isometric view of selected patent [3] 



Original Patent

Around The World

o 141 089 lights replaced in Los 
Angeles [5]

o 9.5 million dollars saved 
annually [5]

o 85% more efficient [6]

Here At Home

o 67 000 light to be replaced [7]

o Savings of 5.3 million dollars [7]

Figure 5: Before and after L.A. 
replaced their street lights [4]

Before

After



Goals

o Improve Safety

o Improve Efficiency

o Static → Dyanmic

The Future Is Here...





Interactive LED Street Lighting System

o Integrated into the curb

o 3 different colours

o Vehicle detections

Figure 7: Illustration of how the implemented system 
will look. 

Figure 6: Labelled system diagram. 



Benefits

o Relays information to driver

o Improved efficiency

o 2X better than the original patent

Innovative, and forward thinking design will lead your city in a 

modern more efficient direction

Figure 7: Inspiration for the futur [8]



Interactive LED Street Lighting system OLD



Components



Components

LED Panels

o Contains 50 tri-coloured LEDs

o 150 000 hour bulb life [5]

o Easy to replace

Figure 8: LED panel with different colours



Components

Infrared Sensor

o Emits infrared light

o Uses reflection of infrared light

o No car = LIGHTS OFF!

o Increases energy savings

Figure 9: Labelled system diagram. 

Figure 10: Sample 
infrared sensor [8]



Components
LED Casing

o Tempered Steel

o Angled design

o Short Independent panels

o Rigidity

o minimized dirt build up

o easy to install

o cheap to repair/replace

Figure 11: Labelled system diagram. 



Components

Electro Permanent Magnets

o SECURLY hold LED panels

o No moving parts

o Easy Replacement

Figure 13: Industrial application of 
electro permanent magnets [9]

Figure 12: Labelled system diagram. 



Engineering Principals



Electromagnetic spectrum

Figure 15: Electromagnetic wave spectrum [25]

Figure 16: infrared sensor-no object [26] Figure 17: infrared sensor-object present [26]

Figure 14: Electromagnetic waves [27]



Figure 18: Labelled system diagram. 



Conductivity
o Electrical conductance

How easily electricity flows through an object. 

o Formula:

� =
1
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Resistance Conductivity

Resistance Conductivity

Conductor Resistor

Figure 19: Resistor vs. conductor

Figure 20: symbol for LED Figure 21: colored LEDs [28]



Conductivity

Orange White

Figure 22: Lighting the white LED



Conductivity

Orange White

Figure 23: Lighting the orange LED



Figure 24: Labelled system diagram. 



Newton’s 2nd Law of Motion

o Commonly recognized by formula : F=m*a

o Example of principle:

• Gravitational force (gravity)

• Gravitational acceleration (g) is 9.81 m/s2

Figure 26: Apple falling down due to 
gravitational force [11] 

Figure 25: Equation for Newton’s 
second law [10] 



Application of Newton’s 2nd Law

o Used in the structural design of steel casing.

o Feature: slopped bottom lip.

• Clears unwanted dirt or water away from LED panels

Figure 27: Slopped bottom lip of 
the steel casing. 

Figure 28: Gravitational force on an 
inclined surface. [12]



Snell’s Law

o Refraction/deflection of light.

o Caused when light travels through 
different mediums.

o Example: Looking in water

Figure 30: Snell’s equation. [14]Figure 29: Light refraction in water. [13]



Application of Snell’s Law

o Plexiglas used to protect LED panel.

o Light emitted by LED’s travel 
through Plexiglas and air

o Plexiglas must be parallel to the 
LED’s to prevent fraction.

Figure 31: LED panel with infrared sensor.

Figure #: Plexiglas sheet. [15]



Stress (Tensile Strength)

o Stress changes shapes

o Tensile strength  max stress 
before breaking

o Tool steels have the highest 
tensile strength(640 Mpa-2000 
MPa) [16]

Figure 32: Comparison of LED light vs. High 
Pressure Sodium Lamps [16]



Light Dispersion

o Light dispersion  light takes different paths

High Pressure Sodium lamps:

o 70-81% downward luminaire [17]

LED: 

o 100% luminaire [17] 

Figure 33: Pollution of LED light vs. High Pressure 
Sodium Lamps [17]



Electro Permanent Magnetism

o Two states- On and off

o Doesn’t need constant electricity

o Extremely strong

o Uses both electro and permanent magnets

Figure 34: Electro permanent magnet 
[18]

Figure 35: Industrial crane using electro 
permanent magnets [19]



Applications

o Coupling system for LED Panel

o Allows easy replacement

o Energy efficient

o No mechanical parts

Figure 37: Consumer phone using electro 
permanent magnet attachments. [23] 

Figure 36: ILSLS Coupling system



Kirchhoff's Laws

Voltage Law:

o Sum of voltage drops/gains in a circuit loop = 0

Current Law:

o Sum of all current in a circuit loops is always zero.

• Charge conserved

Figure 38: Circuit Diagram, parallel system [21]



Applications

o LED panels wired in parallel

o All panels work independently

o Ensures Safety

Figure 39: ILSLS Coupling system [22] Figure 40: ILSLS Coupling system [21]



Conclusion

o The future is here

o Dynamic

o Safer

o More efficient 

The Interactive LED Street Lighting System will light our way to 
a greener, safer and brighter future. 

Figure 41: Inspiration for the futur [8]
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