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Data Collection

Jessica Kane | jkane@line-45.com | Line 45 | June 8,2019

ABOUT QGIS AND QFIELD

QGIS is an open source desktop GIS which means it is free to use, modify and redistribute. It allows users to
view and edit vector and raster data in a variety of file formats and databases. Its robust set of tools allows
users to perform geoprocessing functions, spatial analyses and style beautiful maps. QGIS includes a Python
environment called PyQGIS which allows for the scripting of geospatial processes. As an open source project,
additional plugins are being built all the time which extend the functionality that QGIS provides out-of-the-

box.

In March 2019 QField 1.0 was released. QField is an open source mobile (Android) application that allows you
to edit QGIS projects on a mobile device. It is built with the QGIS rendering engine so your QGIS project
(including symbology) will look exactly the same in QField. It supports most of the formats that QGIS supports
including shapefiles and PostGIS databases and works fully when offline. QField functionality includes feature
digitizing, geometry and attributes editing, attribute search, forms customizable through QGIS, GPS support,
and camera integration. QField supports creating and editing points, lines and polygons. You can also
configure snapping in QGIS and use that in QField. A plugin for QGIS called QFieldSync makes packaging QGIS
projects for QField a synch.


mailto:jkane@line-45.com
https://www.line-45.com/
https://www.qgis.org/
https://new.opengis.ch/2019/03/28/qfield-1-0-is-here/
https://qfield.org/

SET-UP

DOWNLOAD QGIS AND SET UP PROJECT

1. Download QGIS
2. Open QGIS and create a new project:

Project Edit View Layer

L= g

Ngw Project
(Ctrl+N)

&

- ™ s I—
3. Add your data and basemap and adjust symbology. See the Resources section of this document for

QGIS tutorials.
a. PLEASE NOTE: You will want to make sure your data layers are saved with the same CRS as

your project in order for them to show up properly in QField. If you want to use a basemap, it
is best to set your project CRS to EPSG: 3857 (WGS 84/Pseudo-Mercator) since popular
basemaps you can access through QuickMapServices in QGIS use this CRS.

Set Searchable Fields

In order to be able to search a layer by a particular field in QField, you need to identify that field in QGIS.

4. Double click on the layer in the Layers panel on the left to open the Layer Properties dialog.
5. Onthe Display tab select the field you want to be able to search on in the Display Name.
a. PLEASE NOTE: The field name cannot have spaces in it. Otherwise it will not work in QField.

6. Click Apply
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PLEASE NOTE: If there are layers that are for display purposes only, you can make sure they
don’t show up in search results in QField. Go to Project > Properties to open the Project

Properties dialog:

(@ Invasives_demo - QGIS

Edit View Layer Settings Plugit

D New

New from Template
= Open...
Open From

Open Recent

Close

Save
Save As...
Save To

Revert...

Snapping Options...
Import/Export

New Print Layout...

@ New Report...

@ Layout Manager...
Layouts

Exit QGIS

Ctrl+N

Ctrl+O

Ctrl+S
Ctrl+Shift+S

»

Ctrl+Shift+P

Ctrl+P

Ctrl+Q



b. Click on Data Sources and uncheck the layers in the Identifiable column that you do not
want to view attributes for in QField. Uncheck Searchable if you don’t want that layer to show

up in search in QField. You can also set layers as Read-Only.
c. Click Apply

(@ Project Properties | Data Sources

|:| Automatically create transaction groups where possible
D Evaluate default values on provider side

[] Trust project when data source has no metadata

¥ Layers Capabilities

Layer Identifiable Read-only St
® 2018 Treatment Data %] O =
Michigan_DNR_Managed Roa... O =
DNR_Ownership_All_Lands ] i~
" Mapbox Satellite Streets v9
>
< 3|
Toggle Selection [] Show spatial layers only

oot | |

Set Up Forms
There are powerful tools in QGIS that allow you to set up constraints on editing attributes in QField such as

dropdowns, data formats (e.g. date), and required fields.

7. Tosetuprequired fields:
a. Double click on the layer you wish to edit in QField to open the Layer Properties dialog.

b. Click on Attributes Form and select the field you are interested in.

c. Inthe Constraints section:
i. Setthe Expressionto “YOUR FIELD NAME” IS NOT NULL

Set the Expression description to the text that you want to show in QField to let the
user know the field is required (e.g. SitelD is required)
iii. Check the box by Enforce expression constraint

d. Click Apply
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f. Click Apply
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In the Defaults section, set the Default value to:

Q Layer Properties - 2018_Treatment_Data | Attributes Form

X

|Aulogenerale

7 ‘ E ‘Show form on add feature (global settings) -~

a S
(& Information Available Widgets A v General
J{s‘ Source v Fields Alias ‘ ‘
¥ Symbology OBJECTID Comment
€= Labels TREATMENT Editable [ | Label on top
.I Diagrams TREATMEN_1 v Widget Type
B Latitude ‘T TED
3D Vi ext Edi v
g 3D View Longitude
E Source Fields coc# [] Multiline
COUNTY HTML
Surface Wa
Pesticide
Pesticid_1 v Constraints
APPLICATOR [ Not null Enforce not null constraint
TARGET SPE ] uni &r . —
APPLICATIO nique nforce unique constraint
EQUIPMENT Expression "SITEID" IS NOT NULL Qo v |
CHEMICAL N Expression description ‘SileID is required ‘
EPA REGIST
v . .
« Rendering ACTIVE ING Enforce expression constraint
Variables PERCENT Al ¥ Defaults
. ADJUVANT
Bl Metadata DILUTANT Default value ‘ |
i '] Dependencies DYE Preview
MIXTURE US [ Apply default value on update
Legend
MIX RATE (
&2 QGIS Server TOTALAIU
% OF INFES
B pig APPLICAT_1
NUMBER BAG hd
Style  ~ | OK | ‘ Cancel ‘ | Apply ‘ ‘ Help
T Viey

8. Tosetup anauto incrementing ID field:
Double click on the layer you wish to edit in QField to open the Layer Properties dialog.
Click on Attributes Form and select the field you are interested in.
In the General section, uncheck Editable. This will prevent the user from editing this value in

ure it looks correct.

Autogenerate

2|

Available Widgets

SITED
TREATMENT
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COoC#
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Surface Wa
Pesticide
Pesticid_1
APPLICATOR
TARGET SPE
APPLICATIO
EQUIPMENT
CHEMICAL N
EPA REGIST
ACTIVE ING
PERCENT Al
ADJUVANT
DILUTANT
DVE
MIXTURE US
MIX RATE (
TOTAL Al U
% OF INFES
APPLICAT_1
NUMBER BAG b
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y (@ Layer Properties - 2018_Treatment_Data | Attributes Form X

~| || Show form on add feature (global settings) ~

] Multiline
HTML

~ Constraints
[ mot null
[ unique

Expression [ ~|[g

Enforce not null constraint

Enforce unique constraint

Expression description |
[] Enforce expression constraint

i Defaults

Default value [maximum(*OBIECTID") + 1 a

Preview 24142
[] Apply default value on update

Apply Help

maximum(“YOUR ID FIELD NAME”) + 1



9. Tosetupdropdowns:

a. Create a.csv file with two columns labeled Valueand Description. In the Value column enter in
integers. In the Description column enter in the text for the items you want the user to see in
the dropdown.

i. PLEASE NOTE: If you are working with legacy data that has been stored as you want
the user to see (e.g. “Phragmites” instead of “1”), put the same thing in both Va/ueand
Description columsn (e.g. “Phragmites” in both)

b. Double click on the layer you wish to edit in QField to open the Layer Properties dialog.

c. Click on Attributes Form and select the field you are interested in.

d. Tocreate adropdown for that field, under Widget Type select Value Map.

e. Click Load Data from CSV File and navigation to the .csv file you created. Review the table in
the dialog to make sure the values looks as you’d like.

f. Click on Add “NULL” value if you’d like the user to be able to select a null value.

g. Click Apply
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i. PLEASE NOTE: AWidéet Type of Unigue Values can be used in QGIS to create
dropdowns; however this Widget Type is not supported in QField.

Adding Photos
You can take photos with QField and have them be associated with a particular feature. You need to adjust

this in QGIS to make photos available in QField.

10. Double click on the layer you with to edit in QField to open the Layer Properties dialog.
11. Click on Attributes Form and select the field you want to attach photos to.



12. In the Widget Type section select Attachment.
13. In the Path section, check Relative pathsand select Relative to project path

14. Click Apply
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15. In the Actions section click the Add a new action button:

(@ Layer Properties - 2018 Treatment Data | Actions

Attribuf

Form

~ Action List
Type Description Short Title Action Capture Action Scopes  On
Open URL  Open file Open file [% “Photo” %]  [] Canvas, Feature
< >
v Create Default Actions
» ] Show in Attribute Table
Style = 0K Cancel Apply Help



16. In the Edit Action pop-up, set the Type to Open. Choose a Description and Short Name that you like.
17. Make sure Feature Scope and Canvas are checked.

18. In the Action Text type the following: /% “NAME OF THE FIELD WHERE YOUR PHOTO IS” %]
19. Click OK

20. Click Apply

(@ Edit Action X
Type |0pen b | |:| Capture output

Description [Open file |

Short Name |Open file ‘
Icon | ‘
Action Scopes

Feature Scope
Canvas

[] Field Scope
|:| Layer Scope

Action Text

The action text defines what happens if the action is triggered.
The content depends on the type.

For the type Python the content should be python code
For other types it should be a file dr application with optional parameters

1 [%"Photo” %]

< >

| V‘ ‘ Insert |

Execute if notification matches | ‘

[] Enable only when editable

INSTALL THE QFIELDSYNC PLUGIN

21. In QGIS go to Plugins > Manage and Install Plugins...

Settings| Plugins |Vector Raster Database Web Mesh Processing
d & Manage and Install Plugins... |O

| E
@_ Python Console Ctrl+Alt+P

|[ﬁaﬁ£ﬁ o -

22. Search for ‘gfield’, select ‘QField Sync’ and click Install Plugin.




(2 Plugins | All (363)
‘ All | < gfield | a ‘

ER Installed |*—| QFieId Sync @

2% Not installed Sync your projects to QField

This plugin allows syncing from QGIS to QField. It analyses the
‘ N current project and suggests (and performs) actions needed to
e make the project working on QField.

« Install from
ZIP

ﬁ Settings

777" 82 rating vote(s), 43080 downloads

Tags android, gfieldsync, synchronization, offline,
qgfield

More info homepage bug tracker code repository
Author OPENGIS.ch
Available version 3.1.3

< >
| Close ‘ ‘ Help |

CONFIGURE QFIELDSYNC

When you configure QFieldSync, it stores the configuration in the QGIS project file. So you only need to

configure it once (although if you add more layers later you’ll want to adjust their configuration).

23. Click on Plugins > QFieldSync > Project Configuration

Vector Raster Database Web Mesh Processing Help

I ﬂ Manage and Install Plugins...

I .
@_ Python Console Ctrl+Alt+P

i QFieldSync » O Package for QField

€) Synchronize from QField
|O Project Configuration
() Preferences

e _
24. In the Layers section, configure your layers (for further information see the link for QFieldSync in the
Resources section of this document):
a. Select offline editingfor the layers that you wish to edit on your mobile device.
b. Select removeif you don’t want the layer available on your mobile device.
i. PLEASE NOTE: Select this option for your basemap as you will be configuring that in
the bottom portion of the pop-up.
c. Select copyfor the file-based layers (e.g. .shp) you want to show up on your mobile device, but
you do not want to edit.
d. Select no actionfor the non-file-based layers (e.g. PostGIS) you want to show up on your
mobile device, but you do not want to edit.
25. In the Base map section, configure your base map (for further information see the link for QFieldSync
in the Resources section of this document):



e. Forthe purpose of this demonstration, we will select Single Layer and will select the Google

Satellite Hybrid raster layer as our basemap.

Layers

Q Configure Project for QField synchronisation

La/y\er
1 2018 Treatment Data
2 DNR_Ownership_All_Lands
3 Google Satellite Hybrid
4 Michigan_DNR_Managed_Roads

5 OSM Standard

X
&
Action
offline editing b
copy ~
remove b
copy N

remove

Base map Offline editing
Create base map
(® single Layer () Map Theme

Layer | =" Google Satellite Hybrid

Tile Size [1024

Map Units/Pixel  [10.0

Unsupported layers

26. In the Offline editing section, check Only copy features in area of interest. This will mean that only
features which are within the extent of the map canvas at packaging time will be copied to the offline

editing working copy.

Layers

Q@ Configure Project for QField synchronisation

Layer
1 2018 Treatment Data
2 DNR_Ownership_All_Lands

3 Google Satellite Hybrid

5 OSM Standard

X
&
Action
offline editing v
copy 4
remove 4

4 Michigan DNR_Managed_Roads copy

remove

Base map Offline editing

| Only copy features in area of interest |

Unsupported layers

oK

Cancel

10



27. Click on Plugins > QFieldSync > Preferences
Vector Raster Database Web Mesh Processing Help

| & Manage and Install Plugins...
I .

#_ Python Console Ctrl+Alt+P

il QFieldSync | » O Package for QField

#) Synchronize from QField
() Project Configuration

() Preferences

leave the default paths):
Q QFieldSync preferences X

Default Import Directory

|C:\Users\jeska/QFieId/impolt | E

Default Export Directory

|C:\User5\]'eska/QFieId/export | E

| OK | ‘ Cancel ‘

PACKAGE PROJECT FOR QFIELD

29. Click on Plugins > QFieldSync > Package for QField

Vector Raster Database Web Mesh Processing Help

| & Manage and Install Plugins...
I .

@_ Python Console Ctrl+Alt+P

[l QFieldSync | 4 p Package for QField |

(2] Synchronize from QField
() Project Configuration

E b4 , 54— O Preferences

30. Select a different Exportirecry, if desired
31. Adjust the map in QGIS so that the extent you want available in the mobile device is showing.
32. Click Create.

11



Package project for QField =

Project: Invasives_demo
Export Directory

|C:\.User5\j eska/QField/export\Invasives_dema| ‘ |I|

Select extent

44.402343222219685

The main map canvas
can be panned and
-83.48388553933825 Seliel ool -83.2766926390625

while this window is
open.
Try it!

44.50670705346968

Close |

Create

33. PLEASE NOTE: It may take a few minutes to package the project for QField. When it is complete, you
will see a message at the top of the map in QGIS:

L) Finished creating the project at C:\Users\jeska/QField/export\Invasives demo. Please copy this folder to your QField device.
I s 3
“
(TR I . —

INSTALL QFIELD

34. Onyour Android device, go to the Google Play Store and search for ‘QField’
35. Install ‘QField for QGIS’

TRANSFER PACKAGE TO MOBILE DEVICE

36. Plug your mobile device into your computer (e.g. use a USB cord). If prompted, make sure to Allow
access to device data on your mobile device.

f. PLEASE NOTE: Depending on your mobile device, you may need to take other actions to allow
the file transfer from your computer to your mobile device. For example, the Pixel requires you
to click a notification and then select File Transfer.

37. Onyour computer, navigate to the QField package you created in QGIS (e.g.
C:\Users\jeska\QField\export\Invasives_demo) and copy the folder:

12


https://support.google.com/pixelphone/answer/2840804?hl=en

| + | export
Home Share View
<« v [ C:\Users\jeska\QField\export
ey
log ~ [ Name
I Desktop Invasives_demo

@ Creative Cloud Files

22 Dropbox

38. Onyour computer, navigate to your Android device (e.g. This PC\Samsung Galaxy
S7\Phone\Android\data\ch.opengis.qfield\files) and paste the QField package folder.

| = | files
Home Share View
« v his PC\Samsung Galaxy S7\Phone\Android\data\ch.opengis.gfield\files|
|
log 2
Alarms Documents
[ Desktop
& Creative Cloud Files
.e Movies Music
< Dropbox
7@ OneDrive
2 Jessica Kane Notifications Pictures
= This PC
3 3D Objects
m Desktop Podcasts share

Documents
# Downloads

& Music

Invasives_demo

COLLECT DATAIN QFIELD

1. Open QField on your mobile device. If this is the first time you are opening a package in QField, you
will see this screen:

13
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QField for QGIS

To get started you can use a

demo project or your own QGIS ‘
project. It is very easy to create

one on your desktop PC and

then transfer it to this device,

Once you have a project on this

device, or to use a demo project,

use the button below to locate it,

open it and start working.

18

2. Taponthe green map icon. You will be prompted to Allow QField to have access to the files on your
device.
a. PLEASE NOTE: If you do not see the screen above, but see a blank screen, click the bars in the
upper left, then click on the gear icon and tap Open Project.

Al 14% 0 4:39 PM

v

Open Project

Settings

About
Log
Measure Tool

Print to PDF

3. You will see a screen like below. Tap on Internal Storage and navigate to the QField package to open
itin QField.

14



LN

Tl © ¥ .4 14%0 443 PM

Internal storage

External storage (read only)

QField directory on external storage

demo_projects

4. You should now see your QGIS project in QField and can begin editing data:
80 2@ T 41 34%8 6:26 PM

5. For general navigation in the QField application and instructions on how to edit data, view the QField
User Guide.
a. PLEASE NOTE: QField uses the Android device’s back button to close menus like the attribute
menu.

15
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SYNCHRONIZE BACK TO QGIS DATA SOURCE

TRANSFER QFIELD PACKAGE BACK TO COMPUTER

1. When you have completed your data collection, connect your mobile device to your computer with a
USB cord.

2. Through your computer’s file explorer, copy the QField package folder (e.g. Invasives_demo) from the
mobile device (e.g. This PC\Samsung Galaxy S7\Phone\Android\data\ch.opengis.gfield\files) to the
directory you set in your QFieldSync preferences for import (e.g. C:\Users\jeska\QField\import\)

a. PLEASE NOTE: You may have to create this folder.
3. In QGIS navigate to Plugins > QFieldSync > Synchronize from QField

H Vector Raster Database Web Processing Help

I: & Manage and Install Plugins... p p p [

#_ Python Console Ctrl+Alt+P

|(_),FieIdSync | r O Package for QField

|O Synchronize from QField |

() Project Configuration
E x L) Finished creating the project a O Preferences

4. Select the project folder in the pop-up and click Synchronize:
Q Synchronize project P4

Select the QField project folder

|C:,’Users,n'jeska,n'QField,’import/lnvasivesﬁdema} | E
Progress

Total

0%
Layer

0%

| Synchronize | ‘ Close

TRANSFER PHOTOS

5. If you took photos in the field, there will be a folder in your QField package folder (e.g. DCIM). Copy

this folder from your import folder (e.g. C:\Users\jeska\QField\import\Invasives_demo) to the folder
where your QGIS project is saved.

16



a. PLEASE NOTE: If there is already a photo folder (e.g. DCIM) in the same folder where your QGIS
project is saved, you will want to copy just the new photos over into the image folder, instead

of replacing it so that you don’t overwrite previous photos.
6. Inyour QGIS project you should be able to see any new data that you entered in the field. In order to
view the photos you took, click on the black arrow on the green Run feature action button in the

QGIS toolbar and select the open action you created earlier (e.g. Open file).

o @@ -0y
E Open file b

7. Your cursor will chénge to a plus sign. Click on a feature with a photo attached and the photo will

open.

Photos - 20190608182911391pg

ﬂ_)E] Add to a creation ®\ ]E Q GD % v LQ

ITEMS TO NOTE

CONCURRENT EDITING & SYNCHRONIZATION

When using offline editing mode for a layer in the QFieldSync configuration, a user in the office can make

changes to the data in the QGIS project that persist when you upload new data from a user in the field.

17



Multiple people can be gathering data points in the field and then syncing with QFieldSync as well. However,
there is no conflict resolution so if two field users update the same feature, the updates from the most

recently uploaded user data will overwrite the previous one.

There is also the option to store your data in a centralized database (such as PostgreSQL/PostGIS) on a server
that is accessible through an internet connection (the QField package file still needs to physically be stored on
the Android device). This allows multiple people to be editing data and seeing others’ edits in real time, as

long as they have connectivity.

There is a plan for future releases of QField to have a hybrid mode that can cache the data when offline and
then automatically sync when connectivity is restored. In addition, cloud synchronization functionality is
planned so that you will be able to seamlessly manage your project online and have it automatically deployed

to your devices.

ACCURACY

Data collected through QField will be as accurate as the GPS information that the Android operating system is
delivering to it. This can be as simple as using a cellphone or QField can be used on a tablet with Bluetooth
connected to a high-resolution differential GPS, resulting in much more accurate data locations. QField
natively listens to the Android location services so it can take advantage of the best location provided by

external devices.

RESOURCES

QGIS

e QGIS Documentation

e QGIS Training Manual

e QGIS Tutorials and Tips

e Introduction to GIS Using Open Source Software
e QGISVideo Tutorials

18


https://www.qgis.org/en/docs/index.html
https://docs.qgis.org/3.4/en/docs/training_manual/index.html
https://www.qgistutorials.com/
https://www.baruch.cuny.edu/confluence/display/geoportal/GIS+Practicum
https://www.youtube.com/channel/UCxs7cfMwzgGZhtUuwhny4-Q

e QGIS 3 for Absolute Beginners Video
e Free Udemy Courses

e QGISMOOCs

QFIELD

e QField Documentation
e QFieldSync plugin
e QField Overview Video

PYQGIS

e PyQGIS 101: Introduction to QGIS Python programming for non-programmers
e (Creating Dynamic Maps in QGIS Using Python

ACKNOWLEDGEMENTS

Special thanks to Huron Pines for letting us use their invasive species data for this demonstration.

19


https://www.youtube.com/watch?v=kCnNWyl9qSE
https://www.udemy.com/courses/search/?price=price-free&q=qgis&src=ukw
https://www.mooc-list.com/search/node/qgis
https://qfield.org/docs/index.html
https://qfield.org/docs/qfieldsync/
https://av.tib.eu/media/40768
https://anitagraser.com/pyqgis-101-introduction-to-qgis-python-programming-for-non-programmers/
https://www.gislounge.com/creating-dynamic-maps-in-qgis-using-python/
https://huronpines.org/

