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Presenter
Presentation Notes
The presentation provides a title slide and organization for the presentation.
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Presentation Agenda

● Project  Introduct ion
● System Descript ion 
● Product  Analysis
● Project  Scheduling 
● Finances 
● Risk Management  
● Reflect ion
● Conclusion

Presenter
Presentation Notes
Break down the core topics that will be covered in the presentation
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The Team

CEO 
Ryan Stolys

CTO-Software 
Jayden Cole

CTO-Hardware 
Matthew Nesdoly

CCO 
Oh Chang (Samuel) 

Kwon

CFO 
Jiyeong (Sophie) 

Jeong

Presenter
Presentation Notes
Everyone introduces themself and what ‘team’ they are a part of



The Problem

● Yardage books hold information

● Books lack detail to scale

● Personal interest and technical 
challenge
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Presenter
Presentation Notes
We are aiming to serve the golf industry (This is the background of the project)Describe what a yardage book is Describe the challenge with yardage books that are handmade, even digitally madeOur interest in this project came from my personal experience in golf and the technical challenge involved in applying SfM to a new application 



Our Solution

What?

- Provide accurate yardage books & 
online 3D viewer

How?

- Drone takes images
- Images create 3D Digital Model
- Convert model to slopes
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System Overview
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Presenter
Presentation Notes
Let's take a look at an overview of our entire systemOur process begins when we collect data using our piloted drone to capture images of a green.The drone is flown in a grid shaped pattern to attain images with overlap and to give us a repeatable process for consistency. During this procedure we have a second team member on standby watching specifically where the drone takes a photo. These positions are later translated to GPS coordinates that are utilized by the software pipeline. The goal of the software pipeline is to create an accurate slope map and we use software called Metashape which is used to cross reference our images and create a 3D model. With this model we can create the slope map with it’s gradients. The final part of our system is what our customers will get to use. Our website allows players to purchase and view the slope maps and 3D models of the greens. The second part is the physical greens book that is either mailed to customers or purchased from a golf course directly. Users can play with these books to better understand what kinds of shots they need to make when putting on the green. 



Generating Green Models 
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Images GPS Data

Photogrammetry
3D Point Cloud & Mesh

Orthomosaic

Presenter
Presentation Notes
Discuss how the software system worksWhat we determined is required (GPS data, GCPs are not enough, shadows are bad etc)We will discuss slope map accuracy after hardware next slideI want this first so that we can build the justification for why we choose a drone and why we need GPS data which is discussed next slide



Slope Map Generation
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1. Divide 3D Mesh
2. Calculate Gradients
3. Overlay with orthomosaic

a. Uses GPS
4. Manually Segment Green



Hardware System
● Data collection with drone
● GPS coordinates acquired manually
● Transitioned from custom drone to commercial drone
● Unable to use Navio
● Estimation is far more accurate
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Product Accuracy
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GPS Correctness
- Ensure proper scaling of model
- 1.05x bigger
- Slight  rotat ion & translat ion error

Slope Map Accuracy
- Average slope direct ion error: 67°
- Average Magnitude error: 2.7%

Presenter
Presentation Notes
Justify in terms of size of the greenUse the comparison on Google maps to do thisCan change the titleThis slide should discuss how accurate our slope maps areCan we place them on google maps, how close in size are they Other… 



● Keep for long term use
● Recycle battery 
● Donate parts to schools
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● Fully recyclable 
● Long Life Span

● Low CO2 servers to reduce 
environmental impact

Sustainability & 
Product Lifecycle

Presenter
Presentation Notes
I am going to talk about the product life cycle. First, we intend to keep the drone for a long time and once its life cycle is complete, we will recycle the battery and donate the parts to schools, so kids can learn and build crafts using old drone parts. For yardage books, it is made with paper, so it is completely recyclable and we tend to keep them for a long time as well. Websites are hosted online, but we are hosting it on low CO2 servers to reduce the environmental impact of the system.



Project Scheduling
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Presenter
Presentation Notes
This Gantt chart gives an overview of our original proposed schedule for the gamma prototype. At the top you can see we still had to prove our concept after not accomplishing this goal in 405. This task took quite a bit of time and consumed a lot of our resources during the first month or so. During this time in May and June the data collection team was busy working on improvements and trying to achieve stable flight with our custom made drone. We managed to make some safety developments however were unable to achieve steady and reliable flight. 



Scheduling/Project Adjustments
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Data Collection Plan B:
● Commercial Drone
● More time collecting data

Software Pipeline
● Development time added through July

UI Implementation:
● Began as scheduled in late June and 

completed on time
● Shifted to User Manual

System Integration
● Completed on time

Adjustments On Time!

Presenter
Presentation Notes
Unfortunately we were never able to accomplish this so our team made the decision to switch to our plan B of using the commercial drone. When we made this pivot in schedule our focus was dedicated to software refinement and data collection.Our UI implementation began on time and was managed effectively. Over the course of July this task shifted to creating our user manual which is an important part of our UI.The last item on our Gantt chart to discuss is the system integration. This process has been moving on schedule and we have managed to implement the full system where we collect the green data, process it and then upload it to our UI on the website. Can we make this simpler???This is a little too much info, maybe adapt to show just the important info



Market
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Golfer 
Persona

Avid Golfer Competitive/Professional 
Golfer

Golf 
Frequency

Plays 20+ rounds per season Plays 60+ rounds per season

Details Golf is actively improved 
throughout their life

Golf is a competitive sport 

Customer 
Likelihood

Likely Highly Likely

Presenter
Presentation Notes
How big is our marketHow many of these golfers can we actually access What persona of golfer are we interested in



Competition
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● Database of over 13000 
courses

● Costs $35 / book, Best 
Green Book since 2007. 

● Has interactive app with 3D 
green models

● Database of over 30000 
courses

● Costs $50/ book

● Greens books are not 
primary product

Presenter
Presentation Notes
Describe the two main competitorsAcknowledge the challenge in taking market share from them 



Budget
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Cost (Fixed or Variable) Amount

Drone (Fixed) $2,500

Travel (Fixed) $15,000/ year

Marketing (Fixed) $15,000/ year

Software Pipeline (Fixed) $3,500/year

Business Equipment (Fixed) $3,000

Printing (Fixed and Variable) $2,500 + $3/package

Website Hosting (Fixed and Variable) $60 + $10/ 1k customers

Shipping (Variable) $3/ package 

Online Payment Provider (Variable) $0.3 + $0.90/package

Presenter
Presentation Notes
In terms of budget, we have divided into two sections: fixed cost and variable costs. Drone, travel, marketing, software pipeline and business equipment are fixed costs while printing and website hosting are both fixed and variable costs. Shipping and online payment provider are variable costs. Approximate costs for each section are shown on the right side. Fixed → Fixed and Variable → Variable Order by shortest in words to longest in words 



Price & Financing
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2 Pronged Sales Strategy + Pricing Sales Expectations

● 800,000 golfers in BC for 2023 
● 160,000 avid and competitive golfers with 10% 

adopting yardage and greens books.
● 16000 potential customers
● 57 courses within 20 miles of Vancouver
● If 50 are mapped we expect to sell 2500 Units in 

2023
● 1 Unit = Physical Green Book and Website Access

$25

$19

Presenter
Presentation Notes
The way we plan to sell our product to consumers is through a 2 pronged approach. The first method is direct to consumer which is completed online through the Putt from the Sky website. Customers are able to view the greens of a particular course and will be shipped a physical greens book for that course after they buy it online. The second method of our 2 pronged approach to consumers through the golf courses. The maps will be sent to the courses at a discounted bulk rate which will lower our profit margins, but will require less marketing to attract a customer. This exposure to golfers at the course should increase awareness of the brand as well and lead to more sales in both methods of our approach.There is expected to be 800,000 golfers over the course of 2023 which gives us approximately 160,000 avid and competitive golfers. We expect 10% of this group to use yardage and greens books leaving us with 16000 potential customers across BC. There are 57 courses within 20 miles of Vancouver. If 50 of these courses are mapped we expect to sell 2500 Units in 2023 from this customer base. 1 Unit = Physical Green Book and Website AccessOver the next couple of years the golf player base, the number of technology adopters and our course catalog will grow leading to a steady increase in sales in the near future.



Break Even Point
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Presenter
Presentation Notes
If we hit our target of 2500 Units in the first year we will be able to break even and begin to make profit.With this projection we would reach this point around 1600 units in sales.If we underperform in our first year and do not see improved growth then our revenue then we will not reach the break even point till the next season (Blue Line).



Risk Analysis / Risk Management
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Risk Priority Solution

Course access denied due to 
potential drone damage

Low Use trained operators and provide flight 
demonstration

Lack of Resources During 
Growth

Med Create efficient and automated processes, 
allocate available resources strategically 

Low customer adoption High Apply our technology to new market (Land 
Surveying)



Standard Compliance
- Standard 921 - Small Remotely Piloted Aircraft in Visual Line-Of-Sight (VLOS) - Canadian 

Aviation Regulations (CARs)
- IEEE Std 1936.1™-2021, IEEE Standard for Drone Applications Framework - 7.2.3 

General requirements of the flight platform

The general requirements listed in 7.2.3 introduce key characteristics of a drone. These include: 
- High Reliability: The drone is able to fly the desired path accurately and consistently,
- Low Demand for Takeoff: The drone is easily started and able to land and takeoff within 

five seconds, and,
- Transmission Quality Stability: The signal to the drone is uninterrupted and protected 

from various sources of interference including cables on the drone.
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- Topographic Maps - Natural Resources Canada
- UTM Projections
- Map Components

Presenter
Presentation Notes
Copy paste from Future Proofing report, but update to reflect feedback from that presentationWhat is it, how did it impact us



Reflection
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Feedback

MetaShape image 
processing

Commercial Drone
Various Image 
Techniques (GPS, GCP)

Quantify Accuracy

Do Differently

Start with a commercial 
drone, focus on 
automated flight

Utilize TA resources 
earlier in our project 

Importance of 
proving your work 
and quantifying 
the results

Resource 
allocation to 
achieve 
desired goals 

Learnings

Presenter
Presentation Notes
Jayden - Intro and green Ryan - Learning Sophie - Blue
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http:/ /www.realclear.com/comics/dilbert /20
17/02/11/

Presenter
Presentation Notes
Summarizes project. Outlines what was learned by team members. Future plans for project, if any. Includes references for information from other sources.Acknowledges assistance of others.Usman was a great help
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