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

COURSE:  SURV 2480A – Geodetic Surveying I
COURSE:  SURV 2480B – Geodetic Surveying II
Course Number: SURV-2480A-B901-xxxxx
Course Number: SURV-2480B-B901-xxxxx
Course Name:  Geodetic Surveying
Semester: SPxx
Semester: SPxx
Class Time: 
Instructor: 		
Office: Davidson Hall 227                                  Telephone: 614-287-xxxx	Cell: 	
Email: @cscc.edu

CREDITS:  2  						PREREQUISITES:  SURV 2410
Lecture Hours Per Week: 2	Lab Hours Per Week:  6 	Class Hours Per Week:  8
DESCRIPTION OF COURSE:  This covers planning and execution of control surveying, cadastral surveying, network adjustment and topographic surveying using total stations and data collections, satellite positioning (Global Navigation Satellite System) and advanced imagery systems.   Elements also include remote sensing such LIDAR and laser scanning.

COURSE GOALS
The student should:
· Determine geodetic position on the earth’s surface using traditional Astronomic Methods.
· Obtain, process and incorporate data for a Geographic Information System using Mapping (Code Position) GNSS receivers.
· Plan, research and execute a Network Static GNSS Survey (Survey Grade Receivers) to determine high accuracy geodetic position of points on the earth’s surface.
· Check advanced terrestrial (spirit) surveying equipment for adjustment.
· Perform field verification of GNSS geodetic positional accuracy using Conventional (Spirit) Surveying Equipment.
· Plan and executing GNSS Real Time Kinematic (RTK) Topographic and Property Boundary Survey.  Use Conventional (Spirit) Surveying Equipment to obtain position of points that are not “gps –able”.
· Compare Network Static GNSS Point Positions to GNSS Real Time Kinematic Point Positions and to Mapping (Code) Positions. Compare positional accuracy to National Spatial Data Accuracy Standards.
· Use of “Close-In” remote sensing such as laser scanning to gather detail spatial data.  Process data from laser scanning.
· Incorporate Lidar scanning data into a GNSS Real Time Kinematic (RTK) Topographic and Property Boundary Survey.


STUDENT LEARNING OUTCOMES
The student will be able to:
· Apply an integrated system of digital levels, total stations, data collectors/controllers, global positioning system equipment and associated software in surveying and construction related problem solving applications including building, utility and transportation systems.

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 
· Scientific Literacy 
· Technological Competence
· Professional & Life Skills

UNITS OF INSTRUCTION:	
The units of instruction presented during this course are enumerated as follows:
· Introduction to Geodetic Positioning including traditional Astronomic Methods and Global Navigation Satellite Systems (GNSS) Methods.
· Mapping (Code Position) GNSS Applications.
· Planning and Executing a Network Static GNSS Survey using Survey Grade Receivers.
· Processing Static GNSS Data.
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]Checking Advanced Conventional (Spirit) Surveying Equipment for Adjustment.   Field Verifying GNSS Spatial Data using Conventional (Spirit) Surveying Equipment and Comparison to National Spatial Data Accuracy Standards.
· Planning and Executing GNSS Real Time Kinematic (RTK) Topographic and Property Boundary Survey using Survey Grade Receivers.  Use of Conventional (Spirit) Surveying Equipment to obtain position of points that are not “gps –able”.
· Comparing Network Static GNSS Network Positions to GNSS Real Time Kinematic Point Positions.
· Use of “Close-In” remote sensing such as laser scanning to gather detail spatial data.
· Introduction to Lidar scanning to gather detail spatial data.

TEXTBOOKS—REQUIRED READINGS
SURV 2480 – Geodetic Surveying Course Materials on Blackboard – Required – provided by Columbus State Community College
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.


INSTRUCTIONAL METHODS
Lecture, laboratory projects, reading assignments and homework 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 specific and interrelated purposes: (1) to improve student academic achievement; (2) to improve teaching strategies; (3) to document best practices; (4) to identify opportunities for systematic improvements; (5) 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.

METHODS AND STANDARDS OF 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:

Field Projects:			60%
Homework:			10%
Tests (2):			30%
           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:  Course Materials on Blackboard, total stations, digital levels, Global Navigation Satellite System (GNSS) receivers and controllers, telescoping range poles, tribrachs, prisms, stakes, hammers, field book, field manual, safety gear, drafting media 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 a test 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 test will be made only for excused absences.  The student is required to make an appointment outside of normal class time for a make-up test.  The make-up test must be taken within one week of the scheduled normal test.  Non-compliance will result in a zero for the particular test. 

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. 

HOMEWORK:	
There is no grade assigned for homework.  Homework assignments and solutions are included in the Field Project Materials.  The homework assignments are representative of the level of difficulty of the quiz material. The bulk of the homework and quiz material is taken from field project calculations, assigned reading and lecture material.

[bookmark: _Hlk208030315]TESTS:		
The tests will generally be one and one half (1 ½) hour in length and you will be able to use a reference sheet (legal size sheet of paper front & back) during the tests.   The tests will occur approximately half way through and at the end of the quarter.

FIELD BOOK:	
The Field Observation Forms for the specific field exercise must accompany the student at all times during the particular field exercise. Projects will be submitted to the instructor at the assigned date by 11:59pm uploaded to BlackBoard as a PDF file ONLY (All other formats will be a ZERO). Late assignments will be reduced 25% (until 5pm the next day), -40% (until 48 hrs of due date), Zero after 48 hrs.

LABORATORY:	
The equipment supplied by Columbus State Community College is to be used for its intended purposes for technical education.  Any misuse of the equipment will result in dismissal from laboratory with appropriate grade reductions.  The offending student(s) will be permitted to return to the class sessions only after review by and written permission of the department chairman.

Any damage to the equipment must be reported to the instructor.  Each piece of surveying equipment has been adjusted and is in good working order.  Periodic checks for adjustment will be made during the semester.  Should a piece of equipment be found to be out of adjustment and no notification made to the instructor, appropriate percentages of the field usage grade will be deducted for the entire crew.

The instructor will demonstrate correct equipment procedures.  Chronic disregard for correct surveying technique and equipment usage practices will result in deductions from the field project grade.

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.  The Columbus State Community College 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.

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 Community College is committed to creating a learning and working environment that is free of bias, discrimination, and harassment by providing open communication and mutual respect. If you have encountered sexual harassment, sexual misconduct, sexual assault, or discrimination based on race, color, religion, age, national origin, ancestry, sex, sexual orientation, gender identity and expression, genetic information (GINA), military status or disability.

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

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
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. It is the responsibility of the College to identify students who do not commence attendance or who stop attendance in any course for which they are registered and paid. Non-attendance is reported quarterly by each instructor, and results in a student being administratively withdrawn from the class section. Please contact the Financial Aid Office for information regarding the impact of course withdrawals on financial aid eligibility.

For the purposes of financial aid reporting, a student meets the participation and attendance criteria if s/he has actively engaged in the class and demonstrated a meaningful attempt toward completion of the course. Examples of active engagement may include, but are not limited to: completing a graded course assignment (e.g., homework, quiz, essay, project, or lab); actively participating in studio or practicum sessions; making content-related contributions to an online discussion forum (including responses both to prompts and to student/instructor posts).



UNITS OF INSTRUCTION
Unit 1
- Unit of Instruction:  Introduction to Geodetic Positioning including traditional Astronomic Methods and Global Navigation Satellite Systems (GNSS) Methods.
- Learning Objectives/Goals:  
· To understand the reference frames in basic geodesy.
· To determine geodetic positioning by means of traditional astronomic methods, including data reduction, such as use of a sextant.
· To understand the basic design and principles of Global Navigation Satellite Systems (GNSS) and the difference between mapping and survey grade receivers.
- Assignment:  Read: Elementary Surveying:  An Introduction to Geomatics Chapter 19, Pp 529 – 555 and Chapter 13, Pp 331-365.
- Assessment Methods:  Laboratory Project 1 – Position by Sextant.  Homework Assignment 1 – Position by Astronomic Observations

Unit 2
- Unit of Instruction:  Mapping (Code Position) GNSS Applications.
- Learning Objectives/Goals:  
· To familiarize the student with the fundamentals of Geographic Information System (GIS) spatial data acquisition.
· To acquaint student with planning a mapping project.
· To familiarize the student with typical field methods of acquiring spatial data for inclusion into a Geographic Information System (GIS) using mapping grade Global Positioning System (GPS) receivers.
· To familiarize the student with post processing mapping (point positioning) spatial data and inclusion into an existing GIS.
- Assignment:  Read: Elementary Surveying:  An Introduction to Geomatics Chapter 28, Pp 843 – 857 and Chapter 14, Pp 367 – 378.
- Assessment Methods:  Homework Assignment 2 – Introduction to GPS, Laboratory Project 2 – Use of Mapping Grade (Code) GPS Receivers and Laboratory Project 3 Incorporating Mapping Grade Spatial Data an Existing GIS, and Test One.

Unit 3
- Unit of Instruction:  Planning and Executing a Static GNSS Network Survey using Survey Grade Receivers.
- Learning Objectives/Goals:  
· To familiarize the student with using the planning software to determine satellite availability.
· To familiarize the student with planning the static GNSS Network.
· To familiarize the student with setting up the project in the GNSS Controllers.
· To familiarize the student with operating the GNSS Receivers and Controllers.
· To familiarize the student with completing the field observation forms.
· To familiarize the student with downloading the GNSS Controllers.
- Assignment:  Read: Elementary Surveying:  An Introduction to Geomatics Chapter 14, Pp 378 – 395
- Assessment Methods:  Laboratory Project 4 - Using the GNSS Planning Software and Laboratory 5 - Executing a Static GNSS Network Survey, and Test One.

Unit 4
- Unit of Instruction:  Processing Static GNSS Data.
- Learning Objectives/Goals:  
· To familiarize the student with setting up a Project in the GNSS Processing Software.
· To familiarize the student with performing GNSS Baseline Processing and GNSS Network Adjustment using the GNSS Processing Software.
· To familiarize the student with 
· To familiarize the student with producing a report of the spatial position of the network points. 
· To familiarize the student with converting the GNSS Data to a “Receiver Independent Exchange Protocol (RINEX) file and submitting the RINEX file to NOAA – National Geodetic Survey’s Online Position Users Service (OPUS) to obtain an independent network solution.
· To familiarize the student with setting up a MS Excel Spreadsheet to determine the positional difference between their network solution and the NGS – OPUS Solution.
- Assignment:  Read:  GNSS Data Processing Procedures on the Course CD
- Assessment Methods:  Homework 3 - MS Excel Spreadsheet for User Network to NGS OPUS Solution Comparison, Laboratory 6 – Processing Static GNSS Network Data and Report Compilation, Laboratory 7 – Using NGS - On Line Position Users Service (OPUS), and Test One.

Unit 5
- Unit of Instruction:  Checking Advanced Conventional (Spirit) Surveying Equipment for Adjustment.  Field Verifying GNSS Spatial Data using Conventional (Spirit) Surveying Equipment and Comparison to National Spatial Data Accuracy Standards.
- Learning Objectives/Goals:  
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]To reinforce the student with correct operation of a total station by checking its calibration on a Standard NGS Baseline.
· To reinforce the student with correct operation of a total station by performing terrestrial measurements between the inter-visible GNSS Network points.
· To familiarize the student with performing grid to ground distance calculations.
· To familiarize the student with setting up a MS Excel Spreadsheet to determine the positional difference between their GNSS network solution distances terrestrial distances by total station.
- Assignment:  Read:  GNSS Grid Distance Comparison to Terrestrial Distances
- Assessment Methods:  Homework Assignment 4 - MS Excel Spreadsheet for Grid to Ground Comparison.  Laboratory Project 8 – Checking Terrestrial (Spirit) Surveying Equipment for Adjustment on a Standard Baseline and Laboratory 9 - Field Verification of GNSS Network Solution, and Test One

Unit 6
- Unit of Instruction:  Planning and Executing GNSS Real Time Kinematic (RTK) Topographic and Property Boundary Survey using Survey Grade Receivers.  Use of Terrestrial (Spirit) Surveying Equipment to obtain position of points that are not “gps –able”.
- Learning Objectives/Goals:  
· To reinforce the student’s ability to use the GNSS planning software to determine satellite availability.
· To familiarize the student with planning the Real Time Kinematic (RTK) GNSS Survey.
· To familiarize the student with setting up the RTK Topographic Survey Project in the GNSS Controllers.
· To familiarize the student with research methods for performing a boundary survey using GNSS and Terrestrial Surveying equipment.
· To familiarize the student with operating the GNSS Base Station, Radio and Rover Receivers and Controllers.
· To familiarize the student with acquiring spatial data (topographic and cadastral) using GNSS RTK surveying methods.
· To reinforce the ability to use in the of Terrestrial (Spirit) Surveying Equipment to obtain position of points that are not “gps –able”.
· To familiarize the student with downloading the GNSS Controllers and processing the data.
· To familiarize the student with importing the spatial data (topographic and cadastral) into a Computer Aided Drafting (CAD) package and producing a topographical survey drawing including the boundary survey.
- Assignment:  Read: Elementary Surveying:  An Introduction to Geomatics Chapter 15, Pp 399 – 417 and GNSS RTK Data Processing Procedures on the Course CD
- Assessment Methods:   Laboratory Project 10 Planning and Researching a GNSS RTK Boundary and Topographic Survey, Laboratory Project 11 Acquiring Spatial Data (topographic and cadastral) using GNSS RTK and Terrestrial (Spirit) Surveying Methods, Laboratory 12 Downloading Spatial Data (topographic and cadastral) from the GNSS Controllers and Producing a Topographical and Boundary Survey Plat, and Test 2.

Unit 7
- Unit of Instruction:  Compare Network Static GNSS Point Positions to GNSS Real Time Kinematic Point Positions and to Mapping (Code) Positions. Compare positional accuracy to National Spatial Data Accuracy Standards.
- Learning Objectives/Goals: 
· To reinforce the student’s ability to produce a report of the spatial position of the points collected by GNSS – RTK Survey methods. 
· To reinforce the student’s ability to set up a MS Excel Spreadsheet to determine the positional difference between their GNSS Static Network Solution and GNSS – RTK Solution.
· To reinforce the student’s ability to make informed judgments regarding the quality of the boundary survey based on National, State and Local Accuracy Standards. 
- Assignment:  Read:  Course CD National, State and Local Accuracy Standards.
- Assessment Methods:  Homework Assignment 5 – MS Excel Worksheet GNSS Static Network Solution and GNSS – RTK Solution Comparison.  Laboratory Projects 13 GNSS Static Network Solution and GNSS – RTK Solution Comparison and Test 2.

Unit 8
- Unit of Instruction: Use of “Close-In” remote sensing such as laser scanning to gather detail spatial data.  Download and process data from laser 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.
- Assignment:  Read:  Course CD on Laser Scanning
- Assessment Methods:  Laboratory Project 14 Laser Scanning and Processing and Test 2.

Unit 9
- Unit of Instruction: Incorporate Lidar scanning data into a GNSS Real Time Kinematic (RTK) Topographic and Property Boundary Survey.
- Learning Objectives/Goals:  
· To familiarize the student with Lidar scanning methods to acquire spatial data for inclusion into a topographic survey
· To familiarize the student with processing spatial data acquired by Lidar scanning methods for incorporation into a Topographic and Property Boundary Survey Plat.
- Assignment:  Read:  Course CD on Lidar Scanning
- Assessment Methods:  Laboratory Project 15 Lidar Scanning and Processing and Test 2.
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