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Objectives/Goals
The objective of this project isto be able to create a 3D map of a cave or any enclosed space. With the
help of electronic devices such as Raspberry Pi and LIDAR and the basic geometry, | believe | can
reticreate a virtual 3D map of a scanned cave.

Methods/M aterials
In order to create a 3D map, | need to build a device (Cave Mapper), which is made of the following main
components. Raspberry Pi(RPi), LIDAR, 2 servos and the servo controlling motorhat. | would also need a
3D mapping software to create a virtual representation of a scanned cave. The Cave Mapper will be
placed in the middle of a cave and will rotate the attached LIDAR in 2 dimensions. By using LIDAR
ability to measure the distance with its laser to a nearby object, | can collect 2 rotation angles and
LIDAR's distance which | can place in 3D space in polar coordinates. The RPi will store collected
measurements on SD card which | can then upload to another computer, which has a 3D#mapping
software installed and will load and display a 3D map of a cave.

Results
The result of this project will be avirtual 3D map of a cave or enclosed space. The Cave Mapper will
automatically measure the distance to thousands of points around the room so the 3D mapping software
can use them to recreate a virtual model of the same room. Once | test the mapper on my room and get
close enough 3D map, | will also test Cave Mapper on an actual cave.

Conclusions/Discussion
As|'m tuning and testing the device, | already see a potential problem # the laser measures distance
incorrectly for reflective surfaces such as mirrors, laptop screens, windows, etc. |'ve read up about it on
Wikipediaand | seethat thisis expected since lasers have the same reflective property as avisible light.
Thiswill definitely mess up the final 3D version of my map. | probably need to find a dry cave without
any wet surfaces to interfere with the scan.

Summary Statement
My CaveM apper scans a cave and creates a virtual 3D map of that cave.
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