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Three one-day training sessions on automated machine guidance (AMG) for WisDOT

and consulting project engineers were conducted
Training Facility in Coloma on April 23, 28, and 29, 2009. The objectives of the training

were to:

1 Introduce operating principles of the Global Navigation Satellite System (GNSS),
GPS, and AMG;
1 Describpethedevel opment process for Wi sDOTés AMG s
grade and associated guidance language;
Examine the final specification and the appropriate section of the Construction
and Materials Manual (CMM) in detail;
Convey practical experiences of AMG pilot project engineers;
Conduct field demonosntor autsi eo nosf aGRIS fiahnadn dASMG t e c
Address any questions the trainees might have.

=A =4 =4 =

The instructors were Alan Vonderohe (Construction and Materials Support Center,
University of Wisconsini Madi son) and Jeff Servi (Wisconsin O
Training Facility). Dan Schneider, Barry Paye, Jason Brandt, and Brad Cunningham

provided insight into practical aspects of AMG project oversight based upon their

experiences as project engineers on Wi sDOTGO6s AMC
2008 construction seasons.

WisDOT managed publicity and registration for the training. There were 20 pre-

registered trainees on April 23, 20 on April 28, and 18 on April 29. Rosters of trainees

appear in Appendix A. Trainees were provided in advance with an information packet

that appears in Appendix B. At the sessions, trainees were provided with an 80-page

workbook and a handout of cross-section data to be used in the field exercises. The

workbook contained the information packet; all of the slides used during the training;

Wi sDOT6s specification for;Chidat& 7,Sectioai8rofuct i on of <
Wi sDOToO6sarCMMxampl e cont r ac;amlacdogrse@RIGationmfonrmk pl an
The workbook is expected to be available on the Construction and Materials Support

Center website (http://cmsc.engr.wisc.edu/reports.html). Each trainee received a

certificate of completion for seven professional development hours.

The session schedule was:

8:00am-8:15am: Introduction; objectives of the training session; overview of the training session.
(Alan Vonderohe)

8:15-9:45am: GNSS / GPS and how it works; code and carrier phase; differential and RTK; site
calibration / localization concepts (Alan Vonderohe)

9:45-10:00am: Break.

10:00-10:45am Automated machine guidance concepts; 3D model concepts; positioning the
machine in the model. (Alan Vonderohe)

10:45am-12:00pm: WisDOT automated machine guidance program; specification development;
pilot projects; final specification and guidance language (CMM) (Alan Vonderohe).

12:00-1:00pm: Lunch.


http://cmsc.engr.wisc.edu/reports.html

1:00-2:30pm: Practical experiences in automated machine guidance project management (Panel
of pilot project engineers).

2:30-2:45pm: Break

2:45-4:15pm: Field demonstration; site calibration; grading; sub grade checking (Jeff Servi/ Alan
Vonderohe).

4:15-4:30pm: Training session evaluation (Trainees).

Figure 1 contains pictures of the training in session.

Figure 1.
Pictures of In-Class and In-Field Training



Figure 2 contains the training session evaluation form.

Evaluation Form for Training on Automated Machine Guidance for WisDOT and
Consultant Personnel

April 23,28,29, 2009
WOE Training Facility, Coloma, WI

NOTE: This evaluation form has two pages.

Circle date: April 23, 28, 29

Please mark SA (strongly agree), A (agree), N (neutral), D (disagree), SD (strongly
disagree). Please provide associated comments in the space near the bottom of the
page and on the next page.

1.

2.

7.

8.

SA

SA

. SA

. SA

. SA

. SA

SA

SA

A N D SD

A

A

A

N

N

N

D

D

D

SD

SD

SD

SD

SD

SD

A N D SD

This training session met my needs.
This training session was about what | expected.

Background material on GPS, RTK GPS, and site calibration /
localization was appropriate.

Material on principles of machine guidance and 3D modeling was
appropriate.

Material on Wi sDOTO®Ss nceefamgoaggwia at i on
appropriate.

Material on practical experiences on the pilot projects was
appropriate.

Field demonstrations and hands-on work were appropriate.

Workbook, handouts, and reference materials were appropriate.

Please mark your choice:

1. The overall timing and pace of the training was: too slow about right too fast

2. My overall rating of the training is: excellent good average below average poor

3.lam a: WisDOT employee Consultant employee Other (please explain):

Please provide comments on your selections for questions 1-8 or anything else
associated with the training (continue on next page if needed).

Figure 2.
Training Session Evaluation Form
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Evaluation forms collected after the April 23 training sessions contained the following
comments:

1. Could have gone with a half-hour lunch and let out class a half-hour earlier.

2. Some of GNSS/GPS talk was like a foreign language to some of the people.

3. A little more discussion on 3D model development.

4. Lunch break was too long.

5.Tooinndept h on GPS. Could be over peoplesd heads
easily unless have survey background.

6. | liked the open discussion of issues (past and present).

7. More time on field demonstration.

8. Shorter lunch.

9. | thought the training was very informative and met my needs. | really appreciated
the discussions of practical applications throughout the day.

10. Maybe a little less time on GPS background and technical aspects of GPS. More
time related to construction of models.

Given these comments, the following adjustments were made to the schedule and
content of the April 28 and 29 sessions:

1. Four slides were eliminated from the GNSS / GPS operating principles section.
2. The discussion of 3D model building was extended.
3. The lunch period was reduced from one hour to 40 minutes.

Table 1 contains average scores for questions 1-8 on the evaluation forms for all three
sessions (SA=5, A=4, N=3, D=2, SD=1). There were 45 overall responses.

Table 1.
Average Scores for Questions 1-8 (45 Responses)

Question Score
1. Session met my needs. 4.47
2. Session was about what | expected. 4.25
3. Material on GPS / RTK / site calibration was appropriate. 4.04
4. Material on machine guidance and 3D modeling was appropriate. 4.31
5. Material on specification and CMM was appropriate. 4.33
6. Material on practical experiences of pilots was appropriate. 4.38
7. Field demonstrations and hands-on work were appropriate. 451
8. Workbook, handouts, and reference material were appropriate. 4.36

The average score for the question ontimingandpace was 1. 98 with fAtoo sl
Aabout right = 206, and Atoo fasto = 3.

rating of t5he fAtgro@idi g 4was /

The average overall
iav 3, fAbel ow averageo = 2, and Apoor o =

erageo =



Comments contained on evaluations forms collected after the April 28 and 29 sessions
were:

1. Improve by letting us operate the dozers.
2. Less info on background of GPS. More info on problems and solutions found in

construction.

3. Thank you.

4. 1 would say it was a bit much (reference question 3 on GPS / RTK / site
calibration).

5. Closer look at computer side of the 3D program.

6. Background section was too long. A short summary would have been better.

7. First session on GPS, RTK, and background may have been slightly more in-
depth than necessary. Very good info, but just some that was unnecessary.

8. | felt the class was well organized and the right amount of info.

9. Instructors did an excellent job, very knowledgeable. The classroom and field
portion of the class was a good mix.

10. This was a great facility to have this type of class. Great location as to be
centrally located in the state.

11. | thought the training was excellent. It was very logically presented and had good
flow. I nstructorsdé presentation style
for putting this on!

12. | think it would help if more of the software was demonstrated. Maybe show brief
examples of how data is entered to build the model, how templates are used,
how data is loaded into units, etc.

Given the overall scores and comments from the evaluation forms, it can be concluded
that the training sessions met their objectives. Improvements can be made by making
further cuts in the background material on GPS / RTK / site calibration and further
extending the section on 3D modeling to include brief demonstrations of data import and
model building.

If similar training is to be offered in 2010, the following recommendations should be
considered:

1. CMSC and WisDOT should continue to work with the Wisconsin Operating
Engineers Training Facility. The facility is ideal; the staff are excellent; the
equipment, 3D models, and construction sites are on-hand.

2. The background section on GPS / RTK / and site calibration should be simplified
by removing all of the material on coordinate transformations except the final site
calibration transformation.

3. Brief demonstrations of data import and model building should be added to the
section on AMG principles.

4. All technical material, the specification, and the CMM section, should be updated
to reflect advances or changes that might have been made since the 2009
offering.

5. Project engineers from 2009 construction projects, that operated under the AMG
specification, should be recruited early to participate in the training and share
their experiences.

6. The lunch period requires no more than 40 minutes.

S

ver:



7. The late-April offering seems to work well. Although the construction season
might already be underway, activities and other classes at the WOE Training
Facility are not in as high demand as earlier in the year.



Appendix A.

Rosters of Pre-Registered Trainees for
the Three Sessions
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Appendix B.

Information Packet Provided to Trainees
In Advance of the Sessions
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Automated Machine Guidance Training for WisDOT and Consultant Personnel
April 23, 28, 29, 2009 (Three One-Day Sessions)
WOE Training Center
Coloma, WI

Objectives:

1. Introduce operational principles of the Global Navigation Satellite System, GPS,
and automated machine guidance.

2. Describe the devel opment process for Wi sDOT&6
CMM language.

3. Examine the final spec and CMM language in detail.

4. Convey practical experiences of pilot project engineers.

5. Conduct field demonosntor autsieo nosf atnhde fitheacnhdnsol ogy .

WOE Training Center: The Wisconsin Operating Engineers Training Center is ideal for

in-class and in-field training in automated machine guidance (AMG). Our in-class

sessions will be held in one of the second-floor classrooms of the main building. Our

field demonstrations will include use of AMG at
grounds.

To Stevens Point

A
-39
WOE Training Center
W11584 State Road 21
STH 21 <+— 3.5 miles —» 79(
Coloma STH 21
-39 N
v ﬂ
To Portage

For more information on the Center see http://www.woetrainingcenter.org/

Attire: For field sessions, please bring a hard hat and safety vest. Please also bring a
pair of work boots or safety shoes in addition to the shoes you wear indoors. There is a
shoe-changing area to keep dirt and mud from being tracked indoors.

Lunch: Lunch will be provided.

Professional Development Hours: A certificate for 7 PDHs will be provided to each
participant who successfully completes the training.

Workbook: Handout materials will include a workbook with presentation slides, the sub
grade specification and guidance language, and other information.

15



Instructors: Alan Vonderohe (Construction and Materials Support Center, UW-
Madison); Jeff Servi (WOE Training Center); Pilot project engineers (at least one per
session): Dan Schneider, Barry Paye, Greg Graf, Doug Weigand, Brett Vissers.
Schedule:

8:00am-8:15am: Introduction; objectives of the training session; overview of the training
session. (Alan Vonderohe)

8:15-9:45am: GNSS / GPS and how it works; code and carrier phase; differential and
RTK; site calibration / localization concepts (Alan Vonderohe)

9:45-10:00am: Break.

10:00-10:45am Automated machine guidance concepts; 3D model concepts; positioning
the machine in the model. (Alan Vonderohe)

10:45am-12:00pm: WisDOT automated machine guidance program; specification
development; pilot projects; final specification and guidance language (CMM) (Alan
Vonderohe).

12:00-1:00pm: Lunch.

1:00-2:30pm: Practical experiences in automated machine guidance project
management (Panel of pilot project engineers).

2:30-2:45pm: Break

2:45-4:15pm: Field demonstration; site calibration; grading; sub grade checking (Jeff
Servi / Alan Vonderohe).

4:15-4:30pm: Training session evaluation (Trainees).

16










































































































































































































































