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Project Goals
● Wireless height measurement

○ No power from forklift battery
○ No wire to return data to forklift

● Energy harvesting
○ Can recharge itself using energy from up/down motion
○ Alternative: can run three years on a single battery

● Functional prototype only
○ Final packaging is not within project scope
○ Programming to use acquired data not within project scope





Prefered Mounting 
Location





Optical computer mouse
● Contains 

○ a camera sensor
○ an LED or laser 
○ a plastic lens
○ an image processor

● Optically measures movement of surface
● Laser mouse works on any surface condition
● Can track rapid movements
● Accurately measures small movements
● Larger movements = larger error
● May have trouble with hysteresis error



Hall Effect Sensors Detect the magnitude of 
magnetic fields

Vertical 
Movement 

The sensor will count each chain link it 
passes and calculate its height based 
on the number of links

Pros: -No physical connection 
          -Instantaneous response

Cons: -System would require a modular chain to 
            be attached to the forklift channels

           -The system would need to store and 
             update the memory of which link it is “on”

Chain Links
Empty Space

Magnetic
 Strength



Friction-Based Potentiometer

● Contains:
○ Rotary Potentiometer
○ High-Friction Tire
○ Mounting Bracket

● Tire rolls across vertical beam 
due to friction

● Potentiometer measures height 
by axis rotation

● Accurately measures large 
movements

● Small movements hard to track
● No calibration needed, just a 

memory system

Vertical 
Movement



RF Distance Measurement
A distance measurement can be obtained by

● Timing the delay between sending and receiving the signal
○ The resolution of this is based on sampling rate
○ To meet the project requirements we would need a 

sampling rate of 6.7THz (unattainable)

● Sending numerous frequencies and measuring the phase difference of the reflected waves
○ This requires a good reflecting surface, which cannot be counted on
○ There may be a way to implement this using two transceivers instead of a single transceiver 

and reflector.  

● Adjust frequency to maintain a standing wave
○ Convert frequency to height
○ Will need a very good ADC with low power consumption. 


