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Columbus State Community College
Design, Construction & Trades Department
Civil Engineering Technology

COURSE: SURV 2495 UAS REMOTE IMAGERY/3D SCANNING
COURSE NUMBER: SURV-2495-901-xxxxx
SEMESTER: SPxx
CLASS TIME: 	Sat 9am-2:50pm			Delaware Campus MOxxx	
INSTRUCTOR: 			Cell : 			Email: @cscc.educc.edu 
Office: Davidson Hall 227     Office Telephone: 614-287-xxxx	

CREDITS: 3 	CLASS HOURS PER WEEK:  6	LECTURE HOURS: 1.5 LABORATORY HOURS: 4.5 	
PREREQUISITES/CONCURRENT: SURV 1410/SURV 1410A or Instructor Permission 

DESCRIPTION OF COURSE 
This course will prepare the student to take the FAA Part 107 (Commercial UAS Pilot License) Exam. Along with how to properly plan and execute an UAS flight for topographic data collecting. Comparing data using ground control versus no ground control. Using Trimble Business Center (TBC) and UAS Mastery for planning, downloading and processing data collected. The course will cover using the Trimble SX10 Robotic/3D Scanner Total Station, downloading and processing 3D scanning for topographic data. This course experience provides student the opportunity to demonstrate, present, and simulate methods and techniques used to obtain and manage UAS and surveying projects.  The methods and techniques studied include project data collection, schedule development, organizational forms, schedule adjustment, drawing coordination, along with correspondence and tracking techniques.  Student teams are selected jointly by the students and approved by the instructor to prepare for and simulate the process of obtaining project data, management and some field operational concerns by the teams.  

STUDENT LEARNING OUTCOMES
· FAA Part 107 (Commercial UAS Pilot License) Exam Prep
· FAA Rules and Regulations for UAS
· Planning and Executing UAS flights for Photogrammetry
· Comparison of ground control vs. no ground control
· Processing field data using Trimble Business Center (TBC)
· Planning and Executing topographic survey using 3D scanning
· Processing 3D scanning in Trimble Business Center (TBC)
· Able to apply Aerial Photogrammetry tools to aid in project development & understanding application techniques
· Use accurate measurement techniques to solve, design and construction related projects. 



INSTITUTIONAL LEARNING GOALS
Columbus State Community College's Institutional Learning Goals are an integral part of the curriculum and central to the mission of the college. The faculty at Columbus State has identified the following institutional learning goals:
· Critical Thinking 
· Quantitative Skills 
· Technological Competence
· Professional & Life Skills

TEXTBOOK, MANUALS, REFERENCES, AND OTHER READINGS
Elementary Surveying:  An Introduction to Geomatics, Thirteenth Edition by Charles D. Ghilani and Paul R. Wolf, Prentice Hall, Inc., 2012, - Required – provided by the student.
Airman Knowledge Testing Supplement for Sport Pilot, Recreational Pilot, and Private Pilot”, - Required – provided by the student.

GENERAL INSTRUCTIONAL METHODS
Lecture, laboratory projects, and reading assignments.

ASSESSMENT
Columbus State Community College is committed to assessment (measurement) of student achievement of academic outcomes.  This process addresses the issues of what you need to learn in your program of study and if you are learning what you need to learn.  The assessment program at Columbus State has four specific and interrelated purposes: (1) to improve student academic achievements; (2) to improve teaching strategies; (3) to document successes and identify opportunities for program improvement; (4) to provide evidence for institutional effectiveness.  In class you are assessed and graded on your achievement of the outcomes for this course.  You may also be required to participate in broader assessment activities.

STANDARDS AND METHODS FOR EVALUATION
The student will be evaluated on the basis of his/her performance on field projects, equipment technique and examinations.  The breakdown for evaluation is as follows:

Projects/Labs:	50%
Homework:			15%
Quiz:				20%
Test:				15%
           100%
GRADING SCALE
The student's final grade will be determined as follows:

A = 90%-100%
B = 80%- 89.9%
C = 70%-79.9%
D = 60%-69.9%
E = Below 60%
SPECIAL COURSE REQUIREMENTS
Furnished by Columbus State Community College:  Total stations, levels, plumb bobs, tapes and chains, telescoping range poles, tribrachs, prisms, stakes, hammers, field book, field manual, safety gear, drafting vellum, and computer laboratory facilities.
Furnished by the Students:  Basic manual drafting equipment, hand-held calculator with trigonometric functions, pencils, note-taking materials, clipboard, and rain/severe weather gear.

ATTENDANCE POLICY
Absence from an examination must be made in advance: one-week notification by written excuse or by verified telephone notification followed within two (2) days by submission of the written excuse.  Arrangements for make-up examinations will be made only for excused absences.  The student is required to make an appointment outside of normal class time for a make-up examination.  The make-up examination must be taken within one week of the scheduled normal examination.  Non-compliance will result in a zero for the particular examination. 

Surveying is a crew effort.  Absence from laboratory sessions adversely impact crew performance.   There are no circumstances under which an excused absence will be granted for missed field work.  Consequently, absence from a laboratory project will result in a zero for the particular project unless arrangements by the entire crew are made to perform the assignment outside of normal class time.  Crew members are encouraged to exchange telephone numbers in the advent of lateness or absence. 

STUDENT CODE OF CONDUCT
As an enrolled student at Columbus State Community College, you have agreed to abide by the Student Code of Conduct as outlined in the Student Handbook. You should familiarize yourself with the student code. Columbus State expects you to exhibit high standards of academic integrity, respect, and responsibility. Any confirmed incidence of misconduct, including plagiarism and other forms of cheating, will be treated seriously and in accordance with College Policy and Procedure 7-10. The full Student Code of Conduct can be found at: https://www.cscc.edu/services/student-conduct/code-of-conduct.shtml

AMERICANS WITH DISABILITIES ACT (ADA) POLICY
It is Columbus State policy to provide reasonable accommodations to students with disabilities as stated in the Americans with Disabilities Act (ADA) and Section 504 of the Rehabilitation Act. If you would like to request such accommodations for access, please contact Disability Services: 101 Eibling Hall, (614) 287-2570. Email or give your instructor a copy of your accommodations letter from Disability Services as soon as possible.  Accommodations do not start until your instructor receives the letter, and accommodations are not retroactive.  
Delaware Campus students may contact an advisor in the Student Services Center on the first floor of Moeller Hall, (740) 203-8000.





AUDIO/VIDEO RECORDING OF CLASS
Audio-and video-recording, transmission, or distribution of class content (e.g., lectures, discussions, demonstrations, etc.) is strictly prohibited unless the course instructor has provided written permission via the syllabus or a signed form.  Authorization to record extends solely to students in that particular course.  Transmitting, sharing, or distributing course content onto public, commercial, or social media sites is strictly prohibited.

TITLE IX
Columbus State is committed to supporting a safe, respectful, and productive learning, athletic, and working environment and prohibits sexual misconduct in any form. This includes sexual harassment, sexual violence, and other unwelcome or nonconsensual behavior that is of a sexual nature or based on sex and is directed towards or is by students, employees, persons participating in a college program or activity, vendors, and college visitors. The College will address the behavior and/or its impact when it affects the learning, athletic, and/or working environment, any other college program or activity, or substantial interest of the college, whether or not the behavior occurred on or off college property.
For additional information about your options at Columbus State Community College or to file a complaint online, please visit our webpage at: http://www.cscc.edu/services/title-ix/
TOBACCO FREE COLUMBUS STATE 2015
As a result of a proposal by the Ohio Board of Regents in 2012, Columbus State became a tobacco-free institution, as have colleges and universities across the nation, including The Ohio State University, which made the change in 2014.  In an effort to support the health and well-being of all students, faculty, and staff, the College has adopted a tobacco-free policy which prohibits the use of all tobacco-related products on College property. The primary emphasis of this approach is to focus on the elimination of tobacco use on all College property with cessation left as a choice for the individual.  The effective date for the tobacco-free policy was July 1, 2015.
INCLEMENT WEATHER OR OTHER EMERGENCIES 
In the event of severe weather or other emergencies that could force the college to close or to cancel classes, such information will be broadcast on radio stations and television stations.  Students who reside in areas that fall under a Level III emergency should not attempt to drive to the college even if the college remains open.
Assignments due on a day the college is closed will be due the next scheduled class period.  If an examination is scheduled for a day the campus is closed, the examination will be given on the next class day.  If a laboratory is scheduled on the day the campus is closed, it will be made up at the next scheduled laboratory class.  If necessary, laboratory make-up may be held on a Saturday. 
Students who miss a class because of weather-related problems with the class is held as scheduled are responsible for reading and other assignments as indicated in the syllabus.  If a laboratory or examination is missed, contact me as soon as possible to determine how to make up the missed exam or lab.  Remember!  It is the student’s responsibility to keep up with reading and other assignments when a scheduled class does not meet, whatever the reason.
FINANCIAL AID ATTENDANCE REPORTING
Active class attendance and participation lead to academic success. Financial aid funds are disbursed in "good faith" that you are attending and actively participating in your classes. Columbus State is required by federal law to verify the enrollment of students who participate in Federal Title IV student aid programs and/or who receive educational benefits through the Department of Veterans Affairs. Beginning the third week of the semester, it is the responsibility of the College to identify students who never participate or who stop participating in any course for which they are registered and paid. These students will be administratively withdrawn from the class section. Financial aid will be disbursed to eligible students starting the fourth week of the semester. Non-attending students will not receive financial aid. Please contact the Financial Aid Office for information regarding the impact of course withdrawals on financial aid eligibility. https://www.cscc.edu/services/financial-aid/index.shtml
































UNITS OF INSTRUCTION

Unit 1
- Unit of Instruction: FAA Part 107 Commercial UAS Pilot License.
- Learning Objectives/Goals:  
· Overview of the topics and material covered on the FAA Part 107 exam 
· To formularize with Subpart A (Regulations, Airspace, Weather, Loading & Performance, and Operations
· To perform a flight and safety analysis 
- Assignment:  Read: Airman Knowledge Testing Supplement for Sport Pilot, Recreational Pilot, Remote Pilot, & Private Pilot
- Assessment Methods:  Laboratory Project 1 – Create Skyward Account, Project 2 – How to Set Control Points and Quiz 1.
Unit 2
- Unit of Instruction:  Airspace and Sectional Charts.
- Learning Objectives/Goals:  
· To recognize the four types of airspace (Controlled, Uncontrolled, Special Use & Other Airspace)
· Identify Regulatory and Nonregulatory Airspace
· Identify the classes of airspace
· Reading Sectional charts
· Planning and executing UAS flight (Trimble Business Center and UAS Mastery)
- Assignment:  Read: Airman Knowledge Testing Supplement for Sport Pilot, Recreational Pilot, Remote Pilot, & Private Pilot
- Assessment Methods:  Laboratory Project 3 – Plan and execute UAS Flight, Project 4 – Process Flight data w/o control and Quiz 2.

Unit 3
- Unit of Instruction:  Aviation Weather Sources. 
- Learning Objectives/Goals:  
· To recognize and gain an understanding of the two types of reports 
· To recognize and gain an understanding a METAR Report
· To recognize and gain an understanding a SPECI Report
· To recognize and gain an understanding of Aviation Forecasts
· Process flight data using Trimble Business Center
- Assignment:  Read: Airman Knowledge Testing Supplement for Sport Pilot, Recreational Pilot, Remote Pilot, & Private Pilot
- Assessment Methods:  Laboratory Project 5 - Process Flight data with 3 control points and Quiz 3.





Unit 4
- Unit of Instruction: Loading and Performance.
- Learning Objectives/Goals:  
· To recognize and gain an understanding of the Basic Aerodynamics terms
· To recognize and gain an understanding of the Axes of Rotation 
· To reinforce and demonstrate an understanding of the Forces acting on your UAS 
· To demonstrate and calculate the forces acting on UAS
· Process flight data using Trimble Business Center
- Assignment:  Read:  Airman Knowledge Testing Supplement for Sport Pilot, Recreational Pilot, Remote Pilot, & Private Pilot
- Assessment Methods:  Laboratory Project 6 – Process Flight data with all control points, Project 7 – Topographical survey using GPS (Flight Area) and Quiz 4.

Unit 5
- Unit of Instruction:  Operations.
- Learning Objectives/Goals:  
· To recognize and gain an understanding of in-flight Emergency Procedures
· To recognize and gain an understanding of Aeronautical Decision Making (ADM)
· To recognize and identify hazards with risk management
· To recognize and gain an understanding of Crew Resource Management
- Assignment:  Read: Elementary Surveying:  An Introduction to Geomatics.
- Assessment Methods:  Laboratory Project 8 – Comparison between UAS data & GPS data and Quiz 5.

Unit 6
- Unit of Instruction:  Introduction 3D Scanning.
- Learning Objectives/Goals:  
· To familiarize the student with the use of laser scanning equipment to acquire spatial data (point cloud) of an existing structure. 
· To familiarize the student with downloading and processing spatial data (point cloud) of an existing structure from a laser scanner. 
· To familiarize the student with incorporating spatial data (point cloud) of an existing structure from a laser scanner in a CAD Software Package.
- Assessment Methods:  Laboratory Project 9 Complete 3D of assigned site, Project 10 Final site project (Merge UAS data & 3D Scanned data).










Course Schedule

	Class
	Date
	Lecture
	Lab
	Quiz

	1
	
	Syllabus
	None
	None

	2
	
	Lecture 1 - Part 107
	Lab 1 - 
	None

	3
	
	Lecture 2 - Part 107
	Lab 2 - How to set Control
	None

	4
	
	Lecture 3 - Airspace
	Lab 3 - Fly UAS (Hopefully)
	1

	5
	
	Lecture 4 - Airspace 
	Lab 4 - Process with no Control
	2

	6
	
	No Class PLSO Annual Conference
	
	None

	7
	
	Lecture 5 & 6 - Weather
	Lab 5 - Process with 3 Control Points
	None

	8
	
	Lecture 7 - Loading and Performance
	Lab 5 - Process with 3 Control Points
	3

	
	
	Spring Break (No Class)
	
	

	9
	
	Lecture 8 - Operations
	Lab 6 - Process with all Control Points
	4

	10
	
	Lecture 9 – Prepare for the Final/Answer Questions
	Lab 6 - Process with all Control Points
	5

	11
	
	Photogrammetry vs LiDAR Data
	Lab 7 - TOPO Area flown with UAS
	Final

	12
	
	Introduction to 3D Scanning
	Lab 8 - Comparison between Data
	None

	13
	
	Processing 3D Scanner Data
	Lab 9 3D Scan Designated Site
	

	14
	
	Merge UAS data with 3D Scanning
	Lab 10 Final Site Project
	

	15
	
	
	Lab 10 Final Site Project
	


This class is outside and weather-dependent (Make sure to dress accordingly)
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