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Project Summary
As part of the long tradition of touch-based maps, we are
developing and testing 3D printed maps for people with visual
impairments based on laser scans of the environment. Both
indoor and outdoor spaces on the Northern Illinois University
campus will be scanned.
Indoor spaces will be captured with the laser scanner mounted to
a backpack, with position and tracking accomplished via inertial
sensors and corrected using Simultaneous Localization and
Mapping (SLAM) algorithms. Exterior spaces will be captured
using the laser scanner mounted to a UAV to capture building
rooftops and other hard-to-reach areas. Terrestrial and airborne
scans will be fused and processed to produce 3D printed maps of
both large extent areas (sections of campus) and highly detailed
models of individual buildings that can be taken apart and
explored floor-by-floor.

LiDAR (Light Detection and Ranging) is a powerful method of building a 3D record of the environment. Our lab has
been using the Velodyne HDL-32E on a backpack mounted system to scan the interiors of select buildings on the
NIU Campus. This project will extend that capability by enabling us to fly the scanner on a hexacopter Unmanned
Aerial Vehicle (UAV) to better capture rooftops and large extent areas at higher resolution than is currently possible.

These maps will be tested with, and iteratively improved by
interaction with people who are visually impaired. We expect that
such 3D printed maps will provide an improved medium through
which people with visual impairments can more efficiently and
accurately build cognitive maps of their local environment.
This project is funded by the Research and Artistry Program.
Initial scans of Davis Hall and Founders Memorial Library were
funded by the Undergraduate Research Rookies Program and
collected by Earle Isibue.
The data returned by the scanner requires significant processing. Most importantly, the cloud of individual point
returns must be aggregated to create a solid form object. As part of the transformation, the point cloud and solid form
rendering must be simplified, generalized and exaggerated to enhance legibility. Ultimately, the finished products we
create will be to conventional tactile maps what satellite photos are to traditional maps.
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We will be using the LulzBot TAZ 5 Desktop 3D Printer to create the models. Our lab has successfully printed smaller
models (approximately 4 in. square) based on LiDAR scans. However, the much larger 10 inch square print pad of
the LulzBot will enable the creation larger scale, more detailed models. We will be conducting user testing throughout
the course of the study to guide development.

