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Need Statement
“The construction industry is in need of a means of increasing efficiency and productivity as well as reducing the amount of time and error that goes into laying out floor plans manually.”

Goal Statement
“Implement a ‘proof of concept’ high precision marking robot that will lay out the floor plan of a construction site, increasing efficiency and productivity of the layout process.”

U

Objectives: _
 Add functionality to robot to receive a CAD file of a — w
floor plan and convert it into useable coordinates Lidar: —
» Design, fabricate, and implement a marking « Used for obstacle detection
mechanism | | b | *Moreaccuratethansonarand IR '\{= - = ==
» Make the robot able to navigate autonomously, avoid Sensors
obstacles, and generate an error report i\ " (e e e s e
Design Requirements: FT =\  Placed on angled mount to scan
The final product must be able to: ( < for obstacles on ground

* Make marks within %2 ” accuracy

. Be casily portable R __ Robotic Platform

» Mark on concrete b\ i Pioneer 2-DX:
 Mark across 100 sq. ft. within 10 minutes b v | ‘ ) .
Navigat t | 4 " o P * Runs on real-time operating system (QnX

Differentially steered

Electronics Sriven by two DC Motors

Raspberry Pi: S Router for wireless communication
» Specifications: 900MHz quad-core CPU, | | Robot total weight = 13.5kg

1 GB RAM, 40 GPIO pins _iPo batteries for longer lasting battery life
* Will run high level code that sends text

file to robot

* Controlling marking mechanism and Localization Marking Mechanism Project Status

executes movement functions in
response to external sensors

* Will operate on Windows 10 loT Core OS
to run programs and executable files

v Program for converting floor plan to useable
coordinates with point propagation

Linear actuators assembled for gantry
Program implemented for accurately

Robotic Total Station:

- Calibrates via triangulation with two >
structures of known location \ _jﬁ1«-\-._:::._;-;;--?""-"-':"'--.-. 5.5

4’| Focalizaton [T - Tracks and measures the exact position of IS controlling the gantry’s stepper motors
. '| vaking [T an external prism within £0.01” - » %::: Lead Screw v Robotic Total Station procured and properly
i — * Measures horizontal and vertical angles as operating
'\ avoidance well as slope distance « ’ v Lithium Polymer batteries purchased and
4-‘ crror checking [ » Verifies points are being marked SlEppEr el implemented
] | accurately Gantry Design v" LiDar mount fabricated
: L. . _ Corner Guide v Parts and materials sourced for gantry
Arduino Uno: . « Contains file of layout in internal memory Gantry System: Wheels support structure
: : : Trimble Prism : :
 Microcontroller that will drive stepper « Comprised of two linear actuators v Marker Holder design finalized
motor | | |  Each actuator contains a lead screw driven by a stepper 4 Full assembly of gantry and supports
° tSteppez motor drr]lvers W't”taCt af mfedlum Radio Communication: motor, guided by linear rails 1 Radio communication completed
A(\)rdslljipr)\%y chotgh current 1o motor from » Radio will be connected to the Raspberry * Linear Actuators mounted together with wheeled corner u I\/!ark_er holder asse_mbled ar_1d mounted
| | L - - connectors J Finalize path planning algorithm
- Wit el eerime| 3 arEl Y asdle s 2lE6 Pi via a serial to USB converter and will
the marking holder Ardure UNG send real-time coordinates to check » Modular mounting design allows for changing markers in the
location accuracy future

Marker Holder:

Pointor® software: » Coordinates will be transmitted by the

» Reads in CAD (dxf file type) o o o o= Robotic Total Station + Revolver design powered by a
? t 1 1 22000000005 00000 |0 oonotoon]o Trimble Radio Receiver o ' '
* Analyzes the CAD structure ;I o s This system will be mounted on the robot Stepper motor
ReD| ' h endpoint e * The Pi will then send this data to the robot . Markers held up by spring and
eplaves fnes with Enapoin ¢ s s for positional checks as the robot travels to srecsed e S iEd e
coordinates . > e e sl . y 9
. . s soscos R oo coordinates d Hree diff |
» Able to export point list to a e -olds up to three ditferent colors
text file « Rotates in increments of 60 degrees
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