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Overview

® Abit of a history of Ground Data Collection Apps

® The other current technologies for mobile data collection
(® Where we started in 2019

® What we did up to 2022

® eVSN in 2023

©, Next steps
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What are we targeting?



Vegetation Sampling Network

Protocol:
Technical specifications for field plots

Ontario @



Plot type A N Plot type B

Plot type C

= 11.28 mradius main plot {plot types A, B, C)

======: 300 m radius smaller trees and shrubs subplot (plot types A, B, C)
= =— = 5.64 mradius understory vegetation subplot (plot type C)
------------------- 30 m down woody debris lines (plot type C)

Substrate pit (plot types B, C)
Substrate auger potentially followed by a pit at a later date (plot type A)

Figure 3, Elements and |ayout of the three plot types used in the Vegetation Sampling Network,



Thanks to Todd Domney for the photos




But first....



Connected Apps




Disconnected Apps




A bit of history



Windows Mobile

©, Very rugged
® Not really connected devices

® Windows Mobile support
ended a long time ago

), Morphed into other products —
like Windows Phone — that never
took off

(® Build apps in .NET Compact
Framework




FileMaker Pro / Go

), Easyish development

), Deploy to iOS devices

) Works disconnected

® Challenging scripting language

® Takes some effort to retrieve
data

| .
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More Modern Solutions



Survey 123 (from Esri)

), Very configurable

® Works disconnected
©, Integrated with GIS

), Deploys to iOS, Android
® 100 Simple!

12 AM

| €)  USDACensus

Il General

Print the information below for the
person completing this form

Name:

Telephone #:

Date Completed:
October 27,2016

Email:

Section 1 - Acreage in 2012

Report land owned, rented, or used

aT T 10:01 AM
Bird Sightings

What bird can you see near you? ‘,)

j B O crow L)

- () Eagle L)
u () Kingfisher L)
- O Robin

(®)/sparrow

BE O

I O Weoodpecker

-OWIEH

Click the audio button on the right to
hear the sound of each bird.

weco ATET = 10:23 AM

0 Multiple Languages
HRoSE:
BEEER

HBREEETTH?
BULOENEANLEY

[

HalcnFEREMIE?




Xamarin Forms

Cross-Platform
Develop in C# and XAML
One set of code

Deploy to iOS, Android, UWP
devices

ORONORS

Ability to have the app be
whatever you want

Cirrie ¥ 7:38 PM
< Back ListView

Object-Oriented Programming in
Object-orents xjramming s the de facto

progr gm

C# Code Contracts

Code Contracts provide a way to convey code
Machine Learning Using C#
You'll lcarn several different approaches to

appiying machire lenrrarng

Neural Networks Using C#

Meural networks are an exciting field of saftware
development

Visual Studio Code

It & 3 powertul o0l for editing code and tenves for

end-to-end programming

Android Programming

It & provides & usefud overview of the Android

appication lifecycke

¢ ListView

Object-Oriented Programming in
Object-onented programming is the de facto
programming paradigm

C# Code Contracts

Code Contracts provide a way to convey code

assumptions

Machine Learning Using C#

You'll leam several different approaches 1o
applying machine learing

Neural Networks Using C#

Neural networks are an exciting field of scftware

development

Visual Studio Code

It is a powerful tool for editing code and serves for

end-to-end programming

Android Programming

It is provides a useful overview of the Android
application lifecycle

Xamarin

Object-Oriented Programming in

Object-oriented programming is the de facto
programming paradsgm

C# Code Contracts

Code Contracts provide a way to convey code

assumptions

Machine Learning Using C#

You'll learn several different approaches to
applying machine learning

Neural Networks Using C#

Neural networks are an exciting field of software
development

Visual Studio Code

It is a powerful 100l for editing code and serves for
end-to-end programming

Android Programming

I is provides a useful overview of the Android
application lifecycle




What did we do initially?



eVSN

© Built in Xamarin.Forms, C#, SQLite
and Azure SQL

), Deployable to iOS 13+ or Android 9+
® Works fully disconnected

® Collects data for Plot Types A, B, C
® Multi-device/multi-user

702 $ O D W
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Common App Patterns

@ Lists

® Details
® Add Buttons

Praject List
Croatedat sorver

Devicedgain

CrestedhtSenver

Teuting

Te-ting of P

Figure 1 Project Screen. Alist of plot
projects will appear here. If no
project already exists, then a user
can Add a New Project. THIS IS THE
UPDATED STYLING IN THIS SCREEN
SHOT. IT IS CONSISTENT BETWEEN
ANDROID AND iOS

Sample Progect

Sarmple foe Testing

121232019

Figure 2 Project Details screen. For
entering project attributes. At least
one project must exist to add plot
data to.

20

A Praject

D yiu et B gawe propecl details?

Figure 1 All screens feature a ‘Save’
utility to save changes to the SOLite
database on the device. The device
and database always operates
disconnected. Data is pushed to the
cloud when the user requests it. The
data stored on device on SQLite will
sync up to an Azure SOL version of
the same database when the user
has connectivity.



Understands Plot Types

), Only let you enter the screens
associated with the plot type

854 S0 0 & 4

<  Tree List for plot 1. 2 trees.

NEW TREE

STEM
MAP

21
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Helpers

@ Soil Horizons
@ Ecosites

908 & O 0 @

€  Add Soil Layer

Soil Attributes

Layer Number

HORIZON

von Post

Soil Attributes Soil Attributes
Continued Continued

Pore Pattern Percent Gravel

0

Structure Percent COBBLE

STRUCTURE

Colour

COLOUR

Mottle Colour

MOTTLE
COLOUR

9209 S O 0 @

<  Soil Horizon

START OVER

C-Unweathered Parent Material

g-Presence of Prominent mottles or gley

j-immature development of the suffix it modifi

SOIL HORIZON

Cgj
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Helpers

859 ¢ 00O M i 202 20D @ v.i0

€  Add Vegetation Species € Vegetation details for plot 3. 0 veg...

NEW VEGETATION

Species CORACOR Quad1 1 Quad3 0
Quad2 20  Quad4 0

® over 15,000 understory species
in the understory vegetation plot

species PICEABI Quad1 1 Quad3 0
CORABIG Quad?2 2 Quad 4 30

CORACOR

CORAGRA

1 2 3 4 5 6 7 8 9 0

qwer T tyuiop

asdf gh j kI
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Github

O, Open Sourcell!

B 8| ) GitHub - csrobins/eFRI, % | B Start + v

<_

D {ar B GitHub, Inc. [US]  httpsyfgithubuacem csrabing/eFRI_LDAR_Handbield

o Why GitHub? ~  Enterprise Explore -~ Marketplace Pricing

csrobins / eFRI_LIDAR_Handheld

£ Code I5sues O Pull réguésts 0 Propects 0 Seounty

Xamarin project for an Ontario eFRI LIDAR plot for field data collection

P T commits ¥ 1 branch [ 0 packages

Insights

Q0 releases

@ Watch | 0 ¥ Sear 0 YFork 0

41 1 contributor & GPL-3.0

Branch: master =

cxrobins Version 0.1

I db Version 01

i eLiDAR.Androsd Version 0.1

B eLiDAR DS Alpha

i =LiDAR Verswan 0.1

i extras Version 0.1
JAgitignore Iniitial commit
LICEMSE Initial commit
README.md Irutial mit
eLiDAR.sln Alpha
readme.md Alpha

[ README.md

0D 1:AD Lol ol

Firdd file Clone of download ~

Latest commil 39eS9c on Oct 24

¥ Wi

wrths

riths ago

yniths ago

yriths ago

maonths ago

nths ago

xnths ago

whths Sgo

nths ago
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For the 2021 and 2022 Field Seasons



Enhanced Error Checking

® Error checking
more

comprehensive and
in real time for user

Android Emulator - tablet_m-dpi_7in_-_api_33:3534
11:00 ¢ & &

€ Plot Details for plot TST000001

Non Standard Condition
null
Access Condition

1-good road access

Existing Plot Name

Existing Plot Name

Existing Plot Type

null

Growth Plot Number

null

Main

JUUUUY

Datum
Datun

UTM Zone must be between 15 and 18.

MNorthing should be between 4620000 and 7000000
You must have at least one crew member (Crew Member 1) in the Plot screen
Stand Information date should = 01-01-2022.

You must have a Crew Lead in the Stand Info screen

Canopy Structure 1 should be filled out in the Stand Info Screen

C py Origin 1 should be filled out in the Stand Info Screen
Maturity Class Code 1 should be filled out in the Stand Info Screen

STAND INFO

FOREST HEALTH

o i ] 5

Settings Info Synch




Enhanced Synching

Android Emulator - tablet_m-dpi_7in_-_api_33:3334
1054 & @ M

*al
Plot List for Synching. 17 plots.

Q, Search plots...

® More efficient
synching of plot ; ot e
data 123456789

Use the plot list below to synch plots where data has changed on this device.

P

Measmnt Type DC

Modified 21-Aug-23

SYNCH
21-Aug-23 Modified 21-Aug-23 -
Flot Plot Type C

123456769 Measmnt Type RME

21_Aug_23

OR, pick a plot below to synch/retrieve a single complete plot of data.

Svnch a Sinale Plot

A ] & i ] 5

Main Data Settings Infa Synch

@900 O
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Keeping up with Procedural Changes

Android Emulator - tablet_m-dpi_Tin_-_api_33:5554
1139 & © H L=
< Shrubs for plot TST000002
@ N ew screens for Shrub Tally Attributes Shrubs Continued Shrubs Continued
Species Ht 1.30-2.00m Ht 5.01-6.00m
neW data types Green alder 2 - + 0
were added Ht 2.01-3.00m Ht 6.01-7.00m
0 + 0
Ht 3.01-4.00m Ht 7.01-8.00m
2 _ + 0
Ht 4.01-5.00m Ht 8.01-9.00m
0 + 0
Other Ht{m)  Count
A e e i &
Main Data Settings Info Synch

@900
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Keeping up with Procedural Changes

Android Emulator - tablet_m-dpi_7in_-_api_33:3354
11:46 & © & vd

€  Vegetation Census list for plot TST000002. 1 veg species.
() New screens for | " BRACCAC e 1
new data types Species LACAAME Specimen # 0
were added




Delivering Data

vsnContractorVer 2.01 June 25, 2020

. Plot Overview
thiPlot

Column Name Data Type Allow Nulls
¥ PlotKey int ' tkpPlotType
PlotName char(9) Column Name Data Type Allow Nulls

- ¥ PlotTypeCode char(1)

) Worked with the existing VSN 1

Contractor format to deliver datato  f,.... i ShNoatidandTyps

Column Name Data Type  Allow Nulls

t h O M N R F Column Name DataType  Allow Nulls |
— Om
e ¥ Measurekey ; B Noitandiiveicode | e

it

NonStandardTypeName  varchar(20)

PlotKey int
Was challenging and complex Messrerew
MeasureTypeCode char(3)
PlotCwverview Date date -
— A
SpeciesCode smallint W tikpMeasureType
Duaclivtion smallint —_ Column Name Data Type  Allow Nulls
. M T har|
PlotOverviewNote varchar(255) v ¥ MessureTypeCode  char{3)
PlotTypeCode char(1} MeasureTypeName  varchar{39)
NonStandardTypeCode  tinyint v
GrowthPlotNumber tinyint %%
Tier tinyint
UTMZ one tirvyint 'HHDS-DOCIUS
MeoDet , . e ColumnMName Data Type Allow Nulls
pLAatum |r1y|l'|
¥ SpeciesCode smallint
CoordinateMeasured bit .
SpeciesAbbrev  chan(3) -
Genus varchar(30)
| e | Species varchar(30)
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Delivering Data

Using an API

), By 2022 — the delivery o
simplified

Plot List for Synching. 17 plots.

Q search plots.

Use the plot list below to synch plots where data has changed on this device.

Svnch a Sinale Plot

a

Main

Data

(Mg NoR X ]

OR, pick a plot below to synch/retrieve a single complete plot of data.

Settings

nfo

~

~
Synch

Plot Plot Type ¢

123456789 Measmnt Type DG

21-Aug23 Modified 21-Aug-23
Plot Plot Type ¢

123456769 Me: t Type RME

21-Aug23 Modified 21-Aug23

e
dri—
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For 2023 Field Season

® LRC took the app inside the Ontario
government

® Made many improvements to the backend
® Enhanced security
), Simplified deployment

32



For 2023 Field Season

ntario@

Forest Resources Inventory P.

Welcome to the Forest Resources Inventory Partner Portal

This portal provides services to industry, vendors and research partners.

Sign in to the Portal

The Forest Resources Inventory Partner Portal uses the
Government of Ontario’s Public Secure login service to sign in
this site. Use your existing Public Secure account or register for a
new Public Secure account.

Android Emulator - tablet m-dpi

Plot List for Synching. 17 plots.

Q search plots.

Use the plot list below to synch plots where data has changed on this device.

Plot Type ¢
123456789 smnt Type DG
21-Aug23 Modified 21-Aug-23
ot Type ¢
123456769 Measmnt Type RME
21-Aug-23 Modified 21-Aug-23

Svnch a Sinale Plot

a

Main Data

Qo000

OR, pick a plot below to synch/retrieve a single complete plot of data.

Settings

nfo

33



For 2023 Field Season

It went Enterprise

Google Play

34



Many Parties Involved

27~ Ontario LFORSITE
== Microsoft /@“ \ s
RESOURCES GROUP ONTARIO
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Next Steps

® 1400 VSN plots to be completed next year

® Continue to evolve to keep pace with
procedure changes

® Find ways to make it more efficient, so crews
can work efficiently

36



Questions?

FORSITE

Forest Management Specialists

Craig Robinson, RPF

Senior Forest Analyst
Ontario

crobinson@forsite.ca
519-635-4500
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