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Yukio Chaplin

o Background: Conservation and Wildlife biology

o Career: Previous work as an Environmental Undergraduate and now as a
GIS Intern.

o Future: Background in Environmental Science combined with GIS is a
complementary skill that only looks to strengthen my future at Winyama.

River Bali

o Background: Aviation / Drone operations

o Career: Winyama is my first step in starting my career, previous work in fast
food and retail

o Future: Intend on moving into a permanent position with Winyama after
Internship as a GIS analyst/Drone’s Specialist
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Solution Introduction = WinvAMA

OpenDroneMap (ODM) is an open source toolkit for processing imagery. It can take images (such as

photos captured by a drone) as inputs and produce a variety of georeferenced assets as outputs,
such as maps and 3D models.

Traditionally, ODM is a command-line toolkit, which you would download and install and then
interact with through a series of commands.

The OpenDroneMap Organisation has also released some other products such as WebODM, which
provides a web GUI, visualisation, storage and data analysis functionality.

The full suite of OpenDroneMap products can be found on their website:
https://www.opendronemap.org/



0DM and Imagery Processing Challenges = WinvAMA

ODM software can be installed and run locally, however it has high compute requirements for large
processing jobs that aren’t accessible for most users.

Maintaining and running a dedicated server for ODM (or other products such as WebODM) can also
introduce significant technical overhead and high infrastructure costs that aren’t feasible for smaller
organisations.

Software as a service (SaaS) solutions are available (DroneDeploy, Pix4D etc...) - however their
subscription pricing models don’t meet the once-off/project based imagery processing requirements
of some organisations.
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Why WinyamaDroneYard? = Winvama

WinyamaDroneYard is serverless, meaning that although servers are certainly involved - they are
only created when required, and there is no maintenance or direct interaction required with these
servers.

By using AWS and a serverless approach, WinyamaDroneYard allows the user to pay only for what
they actually use - specifically the time where imagery processing is required and actively running, as
well as very low service consumption costs for storage and job orchestration.

The solution can be deployed to AWS using the simplest of computers, and by anyone with just
baseline command-line knowledge.




When asked to draw
a ﬂowch/art of my code

5

START




WinyamaDroneYard Solution

Deployment AWS Account

U Upload Dispatch File ~Create New Job in AWS Batch ~ AWS ECS Job Retrieve ODM
m / Trigger Lambda Queue Orchestration Container

X 7

a8 /

Capture Imagery

Y

Copy Outputs Back to S3
o I i

AWS EC2 / Run ODM
Container / Batch Job

Transfer Imagery to Client Device Upload Imagery to S3 Bucket
/ Download Outputs




Before you Start
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Prerequisites for deploying the WinyamaDroneYard solution:

1. AWS Account - you will need an AWS account that you have access to deploy
the solution resources into.

2. Administrator Privileges - you will need elevated access to your local

computer/development environment in order to install the necessary software
required to deploy the solution.

3. Internet Access - the deployment steps will require connectivity to the public
internet.

* A Windows operating environment is recommended, but not strictly
required.



1. Download and install Git

2. Download and install Node/Node Package Manager (NPM)

3. Download and install Docker Desktop

4. Download and install the AWS CLI (Command Line Interface)

5. Download and install the AWS CDK Toolkit

6. Configure your AWS CLI credentials

6.1. Personal AWS accounts requirements - Create an IAM user/retrieve CLI
credentials from the IAM service in AWS console.

Our recommendation is to create 2 different IAM users, one with AWS Administrator access to deploy
the solution, and the other with just S3 - specifically for interacting with your deployed S3 bucket(s).


https://www.google.com/url?q=https://docs.aws.amazon.com/IAM/latest/UserGuide/id_users_create.html&sa=D&source=editors&ust=1713087083938318&usg=AOvVaw3WKyBV_pmZEZyr8_2a1YQO
https://www.google.com/url?q=https://docs.aws.amazon.com/IAM/latest/UserGuide/id_users_create.html&sa=D&source=editors&ust=1713087083938439&usg=AOvVaw3r5OHPUAzijMvoEif8S2sH

Deployment Steps
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1. Configure AWS credentials (aws configure) * Administrator IAM account
2. Clone WinyamaDroneYard repository from GitHub (git clone)

3. Navigate to root of cloned repository (cd WinyamaDroneYard)

4. Install Node packages (npm install)

5. Bootstrap your AWS account for CDK (cdk bootstrap)

6. Ensure Docker is running (open Docker Desktop program)

7. Deploy resources to AWS (cdk deploy --require-approval never)

Deployment steps can also be found in the README file of the repository.
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AWS Configure (IAM User)
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® For non organisational use, use an AWS IAM USER account
® Run the AWS Configure command and input the access key ID

+ secret key ID
e Set the region - ap-southeast-2

C:\Users\yukio.chaplin winyam>aws configure

RS Access Key TD [$*ES 2383233552 WS6U] :

AWS Secret Access Key [°
Default region name [ap-southeast-2]:
Default output format [None]:

C:\Users\yukio.
Name
profile
access _key
secret _key
region

default

RGN R NG ORC NG RGN R NG R R R W D6FV

ap-southeast-2

AKIAYS2NWQAWACORDGFV

kw/i]: M8rmUdYd/1pS2dIQHDGMGG1djeQVwk+XZ988FozU

chaplin winyam>aws configure list
Value

Type

env

Location

["AWS_PROFILE®,

shared-credentials-file
shared-credentials-file

config-file

~/ .aws/config

‘AWS_DEFAULT_PROFILE']
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Deployment Steps 2 (GIT CLONE = winvama

Navigate in your command-line client to where you want to clone the repository Deuv.
Input the command (git clone) along with the url for the Winyama Drone Yard
repository.

[&8] C:\Windows\system32\cmd.exe

Microsoft Windows [Version 10.0.19045.4170]
(c) Microsoft Corporation. All rights reserved.

C:\Users\river.bali winyama>cd ..
C:\Users>cd ..

Ca\>o,




CDK Bootstrap (IAM User = Winvama
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® Open the WinyamaDroneYard folder (cd winyamadroneyard) and run CDK Bootstrap

o]

ffound vulnerabilities

2 : i g
#ladded 321 packages, and audited 358 packages in 3m
|

34 packages are looking for funding
run “npm fund® for details

found & vulnerabilities

C:\Dev\WinyamaDroneYard>cdk bootstrap

‘cdk' is not recognized as an internal or external command,
operable program or batch file.

C:\Dev\WinyamaDroneYard>npm install -g aws-cdk

added 1 package in 17s

C:\Dev\WinyamaDroneYard>cdk bootstrap




DK Deploy (IAM User
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® Again within WinyamaDroneYard run CDK Deploy

DONE 4.9s

[internal] load .dockerignore
transferring context: 2B ©.0s done
DONE ©.1s

[1/3] FROM docker.io/opendronemap/odm:latest@sha256:ea02224aad55e6e64748
resolve docker.io/opendronemap/odm:lates ha256:ea2082224aad55e6e6474879

[internal] load build context
transferring context: 1.50kB ©.2s done
DONE ©.3s

[1/3] FROM docker.io/opendronemap/odm:lates a256:ea02224aad55e6e64748

resolve docker.io/opendronemap/odm:latest@sha256:ea82224aad55e6e6474879
:edc6db@df4120ebc83a69db4a378f5f15bea7e6f7193f547fa4a771a7dd6b63a

eaB2224aad55e6e6474879915ba2e121341d31d28b74a%eabff172cad8898cof 1.
006907b889d115552a4d70ad64at64138alaf5e77e3bb15e60eb3171fa2ddeas

f172cdbcbefcebd1e06708f01ce8850613686821Fc603db67efC
:765faef4B@atef964ebf7a392908c064efd5331949159a8688a53bffcb9631756
7¢03d5650373b717b709a54c1d 884ee7a15040850d73c179060a76ecb2b6b4

379915ba2e12341d31d28b74a%eabff172cad8898cef
Sba2e12f341d31d28b74a9%eabff172cad8898cof

15ba2e12f341d31d28b74a%eabff172cad8898cof

Sba2e12f341d31d28b74a%eabff172cad8898cof 0.3

B done
.61kB done
1.44kB done
.70MB 0.2s
/ 048 0.3s

765faef40afef964ebf7a392908c064efd5331949159a8688a53bffcb963f756 ¢

89405 676333e40947671281F263ead267b56ebee124d3493fe 1f3e589
6f172cdbcbefcebd1e86708101ce8850613686821fc603db67efc9832d59ae35
uf1/2cdbchef¥ebd1eeu/0 3f01ce8850613686821fc683db67efc9832d e35
550373b717b70 4c1d85c884ee7a1504050d73c179060a76ecb2b6b4
.QOJGDQbOOb/bJ3394004/075281+2 JeadZb7bSﬁebeﬂ124d440’+90441+JeJu
+1/chbxhef¥ebd1e96/08felc9083801 OS&QZI{COeDdbﬁleFL 832d
832d59ae35
©373b717b709a54c1d85 dee7alJ94830d Jcl708 Pa76ecb2b6b4d
,67633°e4004/o7f2°1f20Jead20/b:oebee124d“4“’Fe0441f1e300

6?172cdbcbefcebdle@ﬁ768felc988
6F172cdbLhef;ebd1e6678°f61ce 850613 686921{C68’db67ef\
5 sha256: 3b/17b/eoa:Acldu>\884ee7alse4630d 179060a76ecb2b6b4

sha256:89 6 33940Q4/U/FZS1+2b)ead2b7b569be°124d 3493fe044113e589

5 sha2s bfl/chbLbefLebdleeﬁ/@OfGlCGSSDGG 3686821fc603db67efcC
5f172cdbcbefcebd1e06708101ce8850613686821Fc603db67e

373b717b709a54c1d85c884ee7a1504050d73¢c17906 6%7beLb2bbb4

676333e40947671281f263ead267b56ebeel24d3
6f172cdbcbefcebd1e06708101ce8850613 buuqzlfrUGDdbo/e

7c083d5650373b717b709a54c1d85c884ee7a1504050d73¢c1790 B%7betb2bbb4

004850b0“67633384004/b/FZSleDJeadZU7b56ebe8124d440’f90441+39J
f172cdbcbefcebd1e06708101ce8850613686821Fc603db67e
sha256:7c03d5650373b717b709a54c1d85c884ee7a1504050d73c17 00u6%7becb2bbb4

NoOoOOON WA

18.95
11.7s
12.2s
13.6s

3 15.8s
.58MB / 3.00MB 16.1s
.58MB / 9.75MB 16.8s
6.78MB / 31.70MB 18.1s
.87MB / 31.706MB 20.7s
83MB / 153.60MB 21.2s
.83MB / 229.75MB 22.0s
/ 31.76MB 24.9s
/ 153.00MB 26.3s
/ 229.75MB 27.7s
1.70eMB 5s
153.00MB 31.6s

~

[y
® -

3s done




Running Jobs

Settings.yaml
e Qutlines job requirement settings for WinyamaDroneYard.

* Uploaded to the S3 bucket containing your jobs and can either
be outside the folder as a default settings file or be added
directly to the job folder to specify different settings for a
specific job.

* (Can be edited through any text editor, we suggest Visual Studio
Code.
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Navigating AWS S3

v @ AWS access portal X +

< C &% d-97677add3e.awsapps.com/start/#/?tab=accounts

CaWnyama of M & ® § & D

aws River MFA devices Sign out

p—

AWS access portal

Accounts Applications

AWS accounts (1)

Q Filter accounts by name, ID, or email address

¥ ) Geogeeks Sandbox
654654478365 | geogeeks.sandbox@winyama.com.au

AWSAdministratorfccess | Access keys ¢
J

https://d-97677add3e.awsapps.com/start/#/console?account_id=6546... ©2024, Amazon Web Services, Inc. or its affiliates. All rights reserved. Privacy  Terms Cookie Preferences



unning a Job with Dispatch Fil = winvama

GITAL SOLUTIONS

View
Sort by
Refresh

Undo Delete Ctrl+Z
4 Open Git GUI here
4 Open Git Bash here

New

Display settings

™ Personalise Bl Bitmap image
§® FME Workspace
B Google Docs
B Google Sheets
B Google Slides
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aws

23 ap-southeast-2.console.aws.amazon.com/s3/buckets/winyamadroneyardstack-dronephotos
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Favorites

All services

Analytics

Application Integration
Blockchain

Business Applications

Cloud Financial
Management

Compute

Containers

Customer Enablement
Database

Developer Tools

End User Computing
Front-end Web & Mobile
Game Development
Internet of Things
Machine Leaming

Management &
Governance

Media Services

> Migration & Transfer

Networking & Content
Delivery

Quantum Technologies

Robotics

Recently visited

S3

Scalable Storage in the Cloud

Console Home

View resource insights, service shortcuts, and feature updates

Fuu,@anaged batch processing at any scale

CloudWatch

Monitor Resources and Applications

Billing and Cost Management

b1 (UTC+08:00)

7 (UTC+08:00)

View and pay bills, analyze and govern your spending, and optimize your costs

Lambda

Run code without thinking about servers

Elastic Container Registry

57 (UTC+08:00)

58 (UTC+08:00)

Fully-managed Docker container registry : Share and deploy container software,

publicly or privately

CloudFormation

Create and Manage Resources with Templates

b861d910-h9%ayjyga7z537region=ap-southeast-28bucketType=general&prefix=project-geogeeks/

bur objects, you'll need to explicitly grant them permissions. Learn more [4

Size

®

Y4/01GITA DLUTIONS
b*d R
Sydney v AWSAdministratorAccess/river.bali@winyama.com.au v
G
G

Actions ¥ ‘ ‘ Create folder [ Upload
1 @
v Storage class v
0B Standard
1.5KB Standard
88.3KB Standard
115.3KB Standard



What my friends

What my mom
think I do

What society
thinks I do thinks I do

What the client

What I think What I actually do
think I do Ido



Extracting Qutputs %‘JWWAMA

(Cyberduck/recursive copy)

es] C:\Windows\system32\cmd.exe

Microsoft Windows [Version 10.0.19045.4170]
(c) Microsoft Corporation. All rights reserved.

C:\Users\river.bali_winyama>_




Extracting Qutputs - Cyberduck
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¢* Cyberduck
File Edit View Go Bookmark Window Help

é‘_-?'} lQuick Connect v k2 v 2
Open Connection Action GetInfo Refresh | Edit Upload Transfers
= M e ‘ < >

3]

0 Bookmarks
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OBJ in Meshlab

NEFPIQYE

e .. 0

X X X

ATV £ W] Bt ¥ OB

Project_1

F

® 0 odm_textured_model_.geo (7 .- @ = @@

1((2]||3]|4] -] EL

odm_textured_model_geo.obj

Shading
Color
Back-Face

Texture Coord

> | | [+ |1](2] (3] (4

R

Vert | Face None
Face Mesh User-Def
Single Double Fancy Cull

On Off

apply to all visible layers |:|

All files opened in

odm_textured_model_geo.obj

ured_mnode

Clean Log




Viewing outputs through 0GIS
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* Viewed as a TIFF (file type)

* Qutput below - Centenary Park

DB ER

m @ © % Dm O
U PO =i R ORGP

L LAY %

e i
Browser
IS T7T®HO
4 C\
’ G (Google Drive)
& GeoPackage
/ Spatialite
m PostgreSQL
il SAP HANA
P Ms sal Server
@ Oracle
& WMS/WMTS
HH Vector Tiles
v i:: XYZTiles
if% Mapzen Global Terrain
;2 OpenStreetMap
& WCS
&) WFS / OGC API - Features
&) ArcGIS REST Servers

Layers
i« % 2 )

» V| &= odm orthophoto
v V| =" OpenStreetMap

@&

nY
@
wg @&
J.a '}
v
e g
; \

% 3 =G

® 2 0

. a Vc'
PR Arrport

|

41

iKoring
NP TaTa '
NEFET OO

Park
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* Google Earth (KMZ) - Centenary Park

v Search

¥ Places
r 1 My Places
' NGARLUMA PEOPLE
» || ED Sightseeing Tour

» /B mmduction
»- |G DIILBA 012024
v |¥I &3 Temporary Places

1= odm_orrﬂophoto

L&, [F]

¥ Lavers
r |8l Primary Database
& Announcements
»- [¥| ¥ Borders and Labels
v Places
Photos
Roads
3D Buildings
Weather
W Gallery
8/[J More
¥ Terrain

>

;}w% CH)

v.v.v.w

Get Directions History

p .
S'M

gunt.Nasura

Bedfordale

Roleystone
40

Rickering Brook

Canning Mills

Karragullen

Midgeg

National Park
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FP! 3
BO_RENDERING

ok}

|_rmodel_geo.obj

o
R €

1RXDL®&:

Project_1 & !

w0 odm_textured_model.geo (7 .2 @ @@

1((2)(3) (4] > FE |+]]11]]2][3]|4

odm_textured_model_geo.obj

O i R

Shading Vert | Face None

Color Face Mesh User-Def

Back-Face Single Double Fancy Cull

Texture Coord on Off

apply to all visible layers |:|

Head“out i_texturinghNodm_textured_model _geo.o A
bj in 47
All file:

Clean Log
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Didgeridoo

Hi-Res
Example
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Description Usage Quantity Amount in USD
Elastic Compute Cloud
Asia Pacific (Sydney)
Amazon Elastic Compute Cloud running Linux/UNIX
$1.208 per On Demand Linux r5.4xlarge Instance Hour 15.218 Hrs USD 18.38
Simple Storage Service
Asia Pacific (Sydney)
Amazon Simple Storage Service APS2-Requests-Tier1
$0.0055 per 1,000 PUT, COPY, POST, or LIST requests 14,812 Requests USD 0.08
Amazon Simple Storage Service APS2-Requests-Tier2
$0.0044 per 10,000 GET and all other requests 57,586 Requests USD 0.03
Amazon Simple Storage Service APS2-TimedStorage-ByteHrs
$0.025 per GB - first 50 TB / month of storage used 14.357 GB-Mo USD 0.36
Virtual Private Cloud
Asia Pacific (Sydney)
Amazon Virtual Private Cloud Public IPv4 Addresses
$0.005 per In-use public IPv4 address per hour 17.299 Hrs USD 0.09
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16 Total Projects

3 project-alpha/

3 Project-Amos-B/
O project-amos-head/
3 project-amos/

3 project-banana/
3 project-beta/

O project-didge/

3 project-eclipse/

3 project-gamma/
3 project-grady-head/
O project-kevin/

3 project-river-b/

3 project-vegemite/
3 project-yukio-b/

3 project-yukio/

AWS Costs (Total $21.48)

S3

2.2%
Tax

11.6%

EC2-Instances

85.6%



Job and Cost Estimates
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Fast Orthophoto Job Estimates (Approximate Values Only)

# of Photos

200

500

1000

Time (Mins)
15

30

60

3D Model Job Estimates (Approximate Values Only)

# of Photos

100

250

500

Time (Mins)
30

90

180

Cost (USD)

$0.30
$0.60

$1.20

Cost (USD)

$0.60
$1.80

$3.60



Thank you for listening to our
presentation
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