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How to change the template colors
You can change the overall template color theme by clicking on the COLORS dropdown menu under the DESIGN tab. You can see a tutorial 
here: https://www.posterpresentations.com/how-to-change-the-research-poster-template-colors.html

You can also manually change the color of individual elements by going to VIEW > SLIDE MASTER. On the left side of your screen select the 
background master where you can change the template background, column sizes, etc. 

After you finish working on the SLIDE MASTER, it is important that you go to VIEW > NORMAL to continue working on your poster. 

How to change the column layout configuration
You can manually change the configuration on the columns by going to VIEW > SLIDE MASTER. You can delete columns, resize them or 
modify them as needed for your layout. 
You can see a tutorial here: https://www.posterpresentations.com/how-to-change-the-column-configuration.html

How to hide the QUICK START GUIDE bars from 
the sides of the template
The Quick Start Guides are outside the template’s printable area and 
they will not be on the printed poster. 

If you create a PDF file from your template, the guides will not be 
included.

To hide the guides click on the Home tab (top of the screen) and 
then click on the Layout button below to see the available layouts. 
Choose the Without Guides layout.

How to preview your poster prior to printing
You can preview your poster at any time by pressing the F5 key on 
your keyboard. You will see on the screen what's on your poster and 
how it should look when printed. Press the ESC key to exit Preview.

F5 

How to print your poster
When you are ready to have your poster printed go online to PosterPresentations.com and click on the "Order Your Poster" button. You can 
have your poster printed on professional papers, fabric for easy traveling and a variety of other materials. 
If you submit a PowerPoint document, you will be receiving a PDF proof for your approval prior to printing. If your order is placed and paid for 
before noon (Pacific time) Monday-Friday, your order will ship out that same day. FedEx Next day, Second day, Third day, and Free Ground 
services are offered. 

Go to PosterPresentations.com for more information.
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For complete tutorials visit:
https://www.posterpresentations.com/helpdesk.html
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This PowerPoint template produces a 30"x40" presentation poster. You can use it to create your research poster by placing your title, subtitle, text, 
tables, charts and photos. 

We provide a series of online tutorials that will guide you through the poster design process and answer your poster production questions. For 
complete template tutorials, go online to PosterPresentations.com and click on the  HELP DESK tab.

To print your poster using our same-day professional printing service, go online to PosterPresentations.com and click on "Order your poster".

This is a template for 
a presentation poster

40 inches tall
by

30 inches wide

Important: 
Check the template size
Before you start working on your poster and to avoid printing problems check that 
you have downloaded and that you are using the correct size template for your 
poster presentation.
This template can also be printed at the following sizes without distortion and 
without any additional formatting:
30 tall x 40 wide
48 tall x 36 wide
42 tall x 56 wide

How to Zoom in and out
Use the PowerPoint zoom tool to adjust the screen magnification to view 
comfortably. PowerPoint provides 2 ways to zoom: 
1. On the top menu bar click on the VIEW tab and then click on ZOOM. Choose 
the zoom percentage that works best for you. 
2. For better zoom flexibility, use the zoom slider at the bottom right of the window.

Ruler and Guides
The dotted lines on his poster template are guides.  The horizontal and vertical guides will help you align your poster elements accurately. Text boxes 
and other elements will ”snap” to the guides and stay within the boundaries of the columns. To hide the guides go to VIEW and uncheck the Guides 
box.

Headers and text containers
Included in this template are commonly used section headers such as Abstract, 
Objectives, Methods, Results, etc. 
- Click inside a section header to add its text. 
- To add another header, click on edge of the section box so that it is outlined. 
Copy and paste it. 
- To increase its size, click on the white circles and expand to the the desired size.

Adding content to the poster
Start by adding your text to each section without spending too much time with formatting. Use the default font size even if your text extends beyond 
the bottom of the poster. Continue until you have added all your content including text, graphics, photos, etc. Once you finish adding your content you 
can go back and format your text as needed.
- If you run out of room, try to reduce the size of your fonts and/or the size of your graphics. If there is a lot of empty space try to increase your font 

sizes and the size of your graphics. The font used for references can be smaller.

Photos
You can add photos by dragging and dropping from your desktop, copy and paste, or by going to INSERT > PICTURES. Resize images 
proportionally by holding down the SHIFT key and dragging one of the white corner handles (dots). For a professional-looking poster, do not distort 
your images by stretching them disproportionally.

Quality check your graphics
Zoom in and look at your images at 100%-200% magnification. If they look clear, they will print well. 

Carnegie Mellon University’s Varsity Golf Team practices with the Trackman 
system, which utilizes radar to record information about each swing and 
uses it to infer the flight path of the golf ball. Goals:

1.) Explore relationships between Trackman variables
2.) Quantify and compare players’ consistency 
3.) Visualize deviation across and within player shot sessions 

Background & Introduction

Data & Feature Engineering

Results

Discussion
● Few key metrics found to be important when attempting to classify shots
● Visualized variance of metrics for players to compare overall consistency 
● R Shiny App that visualizes how players change within a session
● Using app and trajectory clustering, we identify trends for CMU golfers 

that provide insight on the results from their practices

Dataset consists of 11,924 shots by 16 players with 40 metrics, such as:

  Jackson Meehan, Emily Feng, Rohan Patel                 Faculty Advisor: Ron Yurko  Client: Daniel Rodgers
Exploring Golf Analytics From Trackman System: Consistency and Clustering Analysis

Methods
Player-Agnostic:
● Principal Component Analysis (PCA) identifies largest sources of variance
● Gaussian Mixture Models (GMM) used for classification, exploring how 

shot attributes could characterize athletes

● Adjusted Rand Index (ARI) measures partition similarity, where <0 is worse 
than random, 0 is random and 1 represents perfect correspondence

● Player-Specific:
● Standardized player metrics by club for each session
● Trajectory clustering:

a. computes 24 measures of each trajectory 
b. selects subset of measures that describe main features
c. clusters using cubic clustering criteria

● Trajectory clustering approach is agnostic to session length
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Smash Factor Swing Direction Club Path

Face Angle Club Speed

Feature Engineering
Clustered club types into 4 categories: 
Woods, Irons, Hybrids, and Wedges
New “session” begins when:
● Next shot by different player OR 
● > 17 mins after the previous shot

PCA identifies four key 
metrics driving variances

Feature selection for GMM corroborates 
relevance of key metrics across club types

ARI indicates that GMM classification 
performance varies strongly by club

Club Types

Metrics IRON WOOD HYBRID WEDGE

Club Speed ✔ ✔ ✔ ✔

Face Angle ✔ ✔ ✔

Club Path ✔ ✔ ✔ ✔

Swing Direction ✔ ✔ ✔

Smash Factor ✔ ✔ ✔ ✔

Measure player consistency by club 
type with variance of 4 key measures

 

Visualize distance between players 
with multidimensional scaling, 
revealing players with similar and 
dissimilar consistency profiles

Trajectory Clustering
Chose 14 clusters based on CCC 
index [3], example mean of 4 clusters

R-Shiny App to zoom in on each player’s 
session performance by metrics

PlayerName

Observe an association between 
player metrics and consistency
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