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[bookmark: _Toc242476028]MaxBotix MB1260 Ultrasonic Sensor
This is the ultrasonic sensor that we will be replacing our old one with. Our old one was damaged which caused it to produce inconsistent results. This new one has an improved beam pattern as well.
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[bookmark: _Ref242474671]Figure 1: MaxBotix MB1260 Beam Pattern [1]
As seen in Figure 1, the MB1260 has a beam pattern that has a range of ~10-20ft for people detection. This beam pattern is large but because the sensor is mounting facing upward, and not parallel to the ground, the false positive rate should be low. This sensor is required to fulfil the overhead object detection that our design will feature.






[bookmark: _Toc242476029]Slide Switch
Our team needs two slide switches, one to turn on and off the power supply to the device, and the other to specify if the mode is set to ultrasonic sensor only or camera+ultrasonic sensor. The ultrasonic sensor-only mode exists only to save battery life is the camera is not necessary. We ordered 10 switches to have spare switches if they are needed. 
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[bookmark: _Ref242475066]Figure 2: Slide Switch [2]
As seen in Figure 2, the slide switch features tabs on the side which will be used to secure the switch with melting the 3D printed plastic through those mounting holes. The switch also has a 1A rating [2], which is necessary for our application where we expect around 600 mA of continuous current. These switches are necessary to allow us to toggle power and mode for the device.











[bookmark: _Toc242476030]Radxa Zero 3W
This processor will be replacing our Raspberry Pi Zero 2 W.
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[bookmark: _Ref242475285]Figure 3: Radxa Zero 3W [3]
As seen in Figure 3, the Radxa Zero 3W has the same footprint as a Raspberry Pi Zero 2W. This means that this device is a drop-in replacement for our existing processor. This device features more RAM than the Pi Zero 2 W (2 GB vs 512 MB), this additional RAM will aid our machine learning model and improve our results. This device still features the camera port (mounted on the back) and GPIO pins which we will interface with. This item is needed to process our ultrasonic sensor and camera feeds, and to provide the vibration output to the user.










[bookmark: _Toc242476031]12mm Bore Bushing and 11mm ID Tube
The 11mm ID tube is needed to reinforce the 3D printed plastic where the blind cane shaft inserts. 
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[bookmark: _Ref242475555]Figure 4: SafeStep Original Prototype
As seen in Figure 4, the plastic where the cane inserts is thin. This caused this section to crack when the cane was used. To avoid this cracking in the new design, a metallic tube will be used as the insert. The cane insert was measured using calipers to have a diameter of 10.5mm. We are ordering an 11mm inner diameter tube to house the 10.5mm cane insert. This tubing is only 0.5mm thick, which is likely strong enough for this purpose. In the case that it is not, or if 11mm is not a large enough diameter, we are also ordering a 12mm bore bushing in case the 11mm ID tube cannot be used. These items are necessary to design the cane insert portion of our device.







[bookmark: _Toc242476032]O Ring Kit
This kit comes with O rings of various sizes. These O rings will be placed underneath bolt heads as the seat onto the components we are mounting. The O rings under the bolt heads will dampen vibrations and prevent mechanical damage onto the components. These O rings will also be used for water proofing. There will be an O ring seated around the cylindrical ultrasonic sensor to seal the gaps around this cylinder. The same will be done around the camera lens and any other parts of this design. For vibration dampening and water proofing, this item is needed for our device.
[bookmark: _Toc242476033]Camera Ribbon Cable
This is a 150mm 15 to 22 pin cable which converts the camera port’s 15 pins to the raspberry pi zero’s 22 pin connector. This cable is also shorter than the current cable we are using, which allows for less slack in the cable and allows for an overall smaller design. To connect our camera to the processor board, we need this item for our design.
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XL-MaxSonar®-EZ/AELO™ Beam Pattern (a4 h)
Sample results for measured beam pattern are shown on a 30-cm grid. The detection

pattern is shown for dowels of varying diameters that are placed in front of the sensor 900 cm
A 6.1-mm (0.25-inch) diameter dowel D 11-inch wide board moved left to right with (~30ft)

B 2.54-cm (1-inch) diameter dowel the board parallel to the front sensor face.
C 8.89-cm (3.5-inch) diameter dowel This shows the sensor’'s range capability.

Note: For people detection the pattern _750 cm
typically falls between charts A and B. | (~25ft)
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Beam Characteristics are Approximate
Beam Pattern drawn to a 1:95 scale for easy comparison to our other products.
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