Micro-module B-B2: Geolocation Tracking Applications

Micro-module B: Mobile Sensing Applications

B2- Geolocation Tracking Applications

In this micro-module we will introduce the use of mobile sensing applications with geo-location
tags to record people's routes or the location where crowd gathering and import the data into QGIS
for visual illustration. This can be used to record the gathering of people in the research area, the
extent to which people prefer existing spaces.

The first part will introduce how to use the JAS location tracker to record routes or mark locations,
and the export of geographic data.

The second part will explain how to import data recorded by mobile phones into QGIS, how to

process data, and how to visualise the data to analyse problems.

1. Record route and placemark using the application — JAS Location Tracker

1.1 Download the application
There are many mobile phone applications with location tracking function that can record
the location and path of a person, in this guide we will use JAS location tracker as an
example.
The JAS location tracker is only available for 10S, for Android phone users can use Geo-
Tracker-GPS tracker. These two applications have similar functions and can export same
type of data.

JAS Location Tracker /
JAS Solutions Ltd 4/ GeO Tracker - GPS

Q_Q, tracker

M Ilya Bogdanovich
First download the application to your mobile device.
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- Tap the three short lines in the upper right corner and then chose ‘Journey’.
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1.2 Start a new journey and export
Chose ‘New’ to open a new journey.
Tap Start and the phone will start to track your location and you can also check your

location at Map in JAS location tracker.
In this guide we will take the example of marking the flow of people on the Chinese

University of Hong Kong campus from University Station to Yasumoto International

Academic Park and the School of Architecture.
Journey on 27 Jan 2022 at 17:48  [53]
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When you start to record the population flow in an area, go to some typical points and
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count the number of people around that point.

- Tap Add Placemark to add points.

- Enter the number of people as the name of the placemark and then tap OK. You can
also leave the name as empty, so the application will use the nearby address as the
name.

After you have finish add all the placemark that you want then you need to export the

data.

- Tap the three short lines in the upper right corner and then chose Journey.

Exit Export Journey

FORMAT

KML v

GPX
JAS Journey

KML i supported by Google Earth, Google Maps, Google
Drive, Bing Maps, and many others.

OPTIONS

Include Altitude Data

— [ ]
0% | 0%o
“ 9@’

Include Time Data

METHOD

@ By Email v
‘ To Google Drive

“3 To Dropbox

D To Other Apps

- Tap Export.

- Chose format as KML and include altitude data and time data and chose the method
that you want, then tap Export.

Then you will get a KML file named “journey.kml”, and you can add that into QGIS to do

analysis.

The application will track the route between start and stop point and also the location

once a second during the journey automatically.

2. Process analysis map in QGIS

2.1 Import mobile device data to QGIS
- Start QGIS and open a new project.
- Dragthe KML file into QGIS.
There are three layers in the file, one is the route line of your journey, one is the location
point of each second during the journey and last one is the point of placemark that you
have added.
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*B2example file — QGIS
0 BR[O AP » sd BatUOR AE#IE -=-
REV.ZWB W@ 1/ > Q@ ® 2 B

- - - - B V- N T~ I
£ @~ B-RNEZE%s o 1O} 4
Laers a8 Results Viewer L]
¢Be T -RAO
v . journey — Journey on 24 Jan 2022 at 21:16
Vv /" journey — Journey on 24 Jan 2022 at 21:16
Vv " journey — Track Animation
S
Layers | Browser
(LQ Type to locate (3K) Coordinate| 839662.9,830732.8 W Scale 13526 ~ | @ Magnifier 100% 2| Rotation 0.0* 3V Render ®epsc2326 @

To make it more clear of the site of your survey, it’s better to add the base map of the site.
You can use the method in our micro-module A-A2 to obtain the base map.
- Add the base map layer.

& QOIS Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Window Help

= Q @ 4 Thu27Jan 2011
*B2example file — QGIS

DEERRY O L2LAIVPIHR/AASNEELIOR GE¥I B = -
REV.ZRB B 1/ < o g 3 R 2
N-8-B 5 ¥

Layers. ex P Results Viewer CL
cAwT -

Vv " journey — Journey on 24 Jan 2022 at 21:16

v /" journey — Journey on 24 Jan 2022 at 21:16 ‘

:* journey — Track Animation
v [l building0127
v cuuhkroad
.
Layers | Browser
(LQ Type tolocate (K) Coordinate | 839630.5,830670.3 | Scale | 1:4478 ~ @@ Magnifier 100% < Rotation 0.0* S [V Render @epsci23z6 @

2.2 Preprocessing data

Before we conduct analysis method in the placemark layer we need to save the layer as
shape file, which is convenient for edit.

- Right click the name of the placemark layer, chose ‘Export- Save Features As’.
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.’ QGIS Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Window Help By T Q & 4 Thu27Jan 20:12
[ ] [ ] *B2example file — QGIS
DoBERR® UeLLRIPrHRA/ B tNOR AE#X B -=-6°C-
LLAYAY N A © i T ) ®R 2
H-8--5 ¢ ° LA RV CRR LIS O ' 4
Layers ox P Results Viewer ]
YAwTE-FA0 ‘ -t
journey — Journey ot e ’
v\ journey — Journey on ~ 290m o Layer(s) -
. journey — Track Anin|
v [l building0127 ©g Show in Overview .
U cuuhkroad Show Feature Count ’ A
# Show Labels
Copy Layer
Rename Layer
& Update SQL Layer...
L) Duplicate Layer ﬁ
[1 Remove Layer...
Move to Bottom
™" Open Attribute Table
/ Toggle Editing l
Filter...
Change Data Source... ‘
Set Layer Scale Visibility. -
Layer CRS »
Save Féalures As...
Styles »
Add Layer Notes... Save as Layer Definition File...
Properties.. Save as QGIS Layer Style File.. |
Layers Browser .
JUSS Type to locate (#K) Toggles the editing state of the current layer Coordinate  839630.5,830670.3 W Scale 1:4478 ~ @@ Magnifier 100% < Rotation 0.0° 3|V Render ®epsci2326 @
‘ ’ ‘ 1 A7
- Chose ‘Format’ as ‘ESRI Shapefile’.
- Input the file name and chose storage path.
[ ] @ Save Vector Layer as...

| |Format ‘ ESRI Shapefile A

I File name [/Users/phoebe/Desktop/BZ example fiIe/pointsO127.shp| U] Hil

. Layer name ‘

CRS 'EPSG:4326 - WGS 84 -

)

Encoding UTF-8 N ‘

D Select fields to export and their export options
V| Persist layer metadata

v Geometry

Geometry type Automatic v

> Extent (current: none)

v Layer Options

RESIZE NO v

SHPT -

P Custom Options

v Add saved file to map Cancel

Help
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Because we have set the name of the points as the number of people, but the type of
name is not number, so under this case we can not define the size of the point. So we
need to create a new field which type is number and copy the values of name into the
new field.

- Right click the name of the shapefile point layer and open ‘Attribute Table’.

@ QGIS Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Window Help B S Thu 27 Jan 20:14

eoce *B2example file — QGIS

T BERR® (O Pra,latllOR BB -=-° C-
LL AN NN °
-8 -&-5 - - B-NZG s

Layers. ex P Results Viewer ex
BT EG-B AL -
’
"~ lourney — Journ¢ > Zoom to Layer(s) .’ =
v /" journey — Journe
vE ﬁ.‘;;;:‘goé;"”' 3 Show in Overview
v cuuhkroad Show Feature Count \
# Show Labels
Copy Layer .
"
@ Update SQL Layer.. \
L Duplicate Layer
3 Remove Layer... ’
Move to Bottom
/ Toggle Editing
Fiter... ‘
Change Data Source... ‘
Set Layer Scale Visibility.. %
Layer CRS »
Export »
Styles >
Add Layer Notes... *
Properties... \
Layers Browser
X Type to locate (%K) Toggles the editing state of the current layer Coordinate| 839384.1,830683.7 ¥ Scale 14478 ~ | @ Magnifier 100% 2+ Rotation |0.0° 3| (V| Render @EPSG:2326 @

We can see under the field ‘Name’, it have ‘Start’, ‘End’, numbers and the address of the
points.

points0127 — Features Total: 87, Filtered: 87, Selected: 0

eoe
J Qs & 2V E &L PE S @R
| Name descriptio timestamp begin end altitudeMo tessellate extrude visibility drawOrder icon <
h 24 Jan 2022 ... NULL NULL NULL absolute -1 0 -1 NULL NULL
2 |End 24 Jan 2022 ... NULL NULL NULL absolute -1 0 -1 NULL NULL
|3 Start 24 Jan 2022 ... NULL NULL NULL absolute -1 0 -1 NULL NULL
!4 End 24 Jan 2022 ... NULL NULL NULL absolute -1 0 -1 NULL NULL
Is |20 24 Jan 2022 ... NULL NULL NULL absolute -1 0 -1 NULL NULL
;s 25 24 Jan 2022 .. NULL NULL NULL absolute -1 0 -1 NULL NULL
17 18 24 Jan 2022 ... NULL NULL NULL absolute -1 0 -1 NULL NULL
8 15 24 Jan 2022 ... NULL NULL NULL absolute -1 0 -1 NULL NULL
o |EBMEDKENRER.. 24 Jan 2022.. NULL NULL NULL absolute -1 0 -1 NULL NULL
10| FRBEUKWEMIR... 24 Jan 2022... NULL NULL NULL absolute -1 0 -1 NULL NULL
1 | EEDEHEAEMS.. 24 Jan 2022... NULL NULL NULL absolute -1 0 -1 NULL NULL
12 D EHEAMMES.. 24 Jan 2022 ... NULL NULL NULL absolute -1 0 -1 NULL NULL
13 EEDEMAEMSE.. 24 Jan 2022 .. NULL NULL NULL absolute -1 0 -1 NULL NULL
14 ERDBMAEBSR... 24 Jan 2022... NULL NULL NULL absolute -1 0 -1 NULL NULL
151 24 Jan 2022 ... NULL NULL NULL absolute -1 0 -1 NULL NULL
165 24 Jan 2022 ... NULL NULL NULL absolute -1 0 -1 NULL NULL
176 24 Jan 2022 ... NULL NULL NULL absolute -1 0 -1 NULL NULL
8|7 24 Jan 2022 ... NULL NULL NULL absolute -1 0 -1 NULL NULL
193 24 Jan 2022 ... NULL NULL NULL absolute -1 0 -1 NULL NULL
- Show All Features _ N - ) ) S H
- Click ‘Toggle Editing” and enter editing mode.
points0127 — Features Total: 87, Filtered: 87, Selected: 0
¥ B & LYESD BRZE & @@
v |=[€] [ ~ | Update A1
Name descriptio timestamp begin end altitudeMo tessellate extrude visibility drawOrder icon e

- Click ‘New field’ to add a new field.

points0127 — Features Total: 87, Filtered: 87, Selected: 0

- Name the new field and set ‘Type’ as ‘Whole number’
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o @ Add Field

Name Inumber| ’
Comment ‘ ‘
Type ‘ Whole number (integer) v ‘

Provider type integer

Length \ 10 |:’

‘: Cancel H OK ]

[ ] [ ] points0127 — Features Total: 87, Filtered: 87, Selected: 0 \
/|2 8 B & LYES P BEREZE B @&
1 e Name ~A he ¥ || Update All
! Name descriptio timestamp begin end altitudeMo tessellate extrude visibility drawOrder icon number e
1 |Start 24 Jan 2022 ... NULL NULL NULL absolute -1 0 -1 NULL NULL NULL
|2 End 24 Jan 2022 ... NULL NULL NULL absolute -1 0 -1 NULL NULL NULL

3 Start 24 Jan 2022 ... NULL NULL NULL absolute -1 0 -1 NULL NULL NULL
‘a End 24 Jan 2022 ... NULL NULL NULL absolute -1 0 -1 NULL NULL NULL
Is 20 24 Jan 2022 ... NULL NULL NULL absolute -1 0 1 NULL NULL NULL
le 25 24 Jan 2022 ... NULL NULL NULL absolute -1 0 -1 NULL NULL NULL
[7 s 24 Jan 2022 ... NULL NULL NULL absolute -1 0 1 NULL NULL NULL
8 15 24 Jan 2022 ... NULL NULL NULL absolute -1 0 -1 NULL NULL NULL

o FRBAIKWS.. 24 Jan 2022... NULL NULL NULL absolute -1 0 1 NULL NULL NULL
gm FBBEKELS.. 24 Jan 2022... NULL NULL NULL absolute -1 0 -1 NULL NULL NULL
In | W8PEMAM... 24 Jan 2022... NULL NULL NULL absolute -1 0 1 NULL NULL NULL
112 FRDAMAM... 24 Jan 2022 ... NULL NULL NULL absolute -1 0 -1 NULL NULL NULL
13| FRDEMAR.. 24 Jan 2022... NULL NULL NULL absolute -1 0 1 NULL NULL NULL
114 FEDEMAR... 24 Jan 2022 ... NULL NULL NULL absolute -1 0 -1 NULL NULL NULL
51 24 Jan 2022 ... NULL NULL NULL absolute -1 0 1 NULL NULL NULL
515 5 24 Jan 2022 ... NULL NULL NULL absolute -1 0 -1 NULL NULL NULL
l|e 24 Jan 2022 ... NULL NULL NULL absolute -1 0 -1 NULL NULL NULL
8|7 24 Jan 2022 ... NULL NULL NULL absolute -1 0 -1 NULL NULL NULL
a2 N4 lan 2N AL ALLILL AL EUVPNITN " n el amar Y

™ Show Al Features _|

Before copy the values under name to the new field, you need to delete the values that
are not number under ‘Name’.

- Double click the value and delete and it will show ‘NULL.

Then you can copy the values to the new field.

[ ] [ ] points0127 — Features Total: 87, Filtered: 87, Selected: 0 )
B & L VTESPD BRZE & @&
abe ~ | Update Al
descriptio timestamp begin end altitudeMo tessellate extrude visibility drawOrder icon number e

VzB < 8

abc Name = & ‘ ‘abc
abe descriptio | descript
abe timestamp 24 Jan 20:
sbebegin 24 Jan 20;
b d
ween 24 Jan 20:
abe  altitudeMo
123 tessellate A3 e
123 extrude 24 Jan 20:
123 visibility 24 Jan 20
123
drawOrder 24 Jan 20:
abc _icon
24 Jan 20:

- Click Name and chose number, which is the new field that you have add just before.
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- Enter ‘toreal(“name”)’ and click ‘Update All".

[N ] Ppoints0127 — Features Total: 87, Filtered: 87, Selected: 0
/|2 8 P BRZE B @
:| 123 number ) Update All
! Name begin end altitudeMo tessellate extrude visibility drawOrder icon Tumber 3
H ‘ ’ H ‘ ’
Then you will see the values under ‘Name’ has been copied to ‘number’.
[ ] [ ] points0127 — Features Total: 87, Filtered: 87, Selected: 0
/|2 R B € rVTESPD BRRZE & @ @
1| sbc Name v |=| & ||ee ~ || Update All
" Name descriptio timestamp begin end altitudeMo tessellate extrude visibility drawOrder icon number 2
1 24Jan2022... NULL NULL NULL absolute -1 0 -1 NULL NULL NULL
|2 |NuLL 24Jan 2022 .. NULL NULL NULL absolute -1 0 -1 NULL NULL NULL
3 |NULL 24Jan 2022... NULL NULL NULL absolute -1 0 -1 NULL NULL NULL
1a |NULL 24Jan 2022 .. NULL NULL NULL absolute -1 0 -1 NULL NULL NULL
Is 20 24 Jan 2022 ... NULL NULL NULL absolute -1 0 -1 NULL NULL 20
le 25 24Jan 2022 .. NULL NULL NULL absolute -1 0 -1 NULL NULL 25
7 |15 24 Jan 2022 ... NULL NULL NULL absolute -1 0 -1 NULL NULL 15
18 15 24Jan 2022 .. NULL NULL NULL absolute -1 0 -1 NULL NULL 15
9 |NULL 24Jan 2022... NULL NULL NULL absolute -1 0 -1 NULL NULL NULL
f10 | vuLL 24Jan 2022 .. NULL NULL NULL absolute -1 0 -1 NULL NULL NULL
¥
in | vuLL 24Jan 2022... NULL NULL NULL absolute -1 0 -1 NULL NULL NULL
[ pm 24Jan 2022 .. NULL NULL NULL absolute -1 0 -1 NULL NULL NULL
13 | NULL 24 Jan 2022 ... NULL NULL NULL absolute -1 0 -1 NULL NULL NULL
{1a | NULL 24Jan 2022 .. NULL NULL NULL absolute -1 0 -1 NULL NULL NULL
151 24 Jan 2022 ... NULL NULL NULL absolute -1 0 -1 NULL NULL 1
16|56 24Jan 2022 .. NULL NULL NULL absolute -1 0 -1 NULL NULL 5
7|6 24Jan2022... NULL NULL NULL absolute -1 0 -1 NULL NULL 6
187 24Jan 2022 .. NULL NULL NULL absolute -1 0 -1 NULL NULL 7
a2 EVRESNELELY ALLLLL ALLILL ALLLLL PPN £l n 1 ALLILE . AULLLL 2 =4
™| Show All Features _ = [
. .
Size the placemark point
After we prepared the data we can define the size of the points.
. H ‘ ’
- Right click the name of the layer and go to ‘Symbology’ label.
Layer Properties — points0127 — Symbology .
= Single Symbol - E ?
& single Sy @
Information ~ o Marker i
o Simple Marker E
Results Viewe
o
€7 Labels ¥
Masks Color "
3D View Opacity 11100.0 % 3| €. 1
Diagrams Size 2.00000 < Millimeters M CER
. Rotation | 0.00 ° -
Fields Description...
Attributes Form Q Favorites “@ v] Store Data in the Project
Joil N N .
oins ° o ° Y o Field type: int,double,string 4
Auxiliary
Storage
dot black dot white dot blue dot green dot red Variable >
Actions "
: Edit...
Display Paste
/
rendering [ pssisant.. |
* B ® ?
Temporal
effect drop shadow shield disability topo hospital topo pop capital [
Variables - N
Y ot Save Symbol... | |Advanced
Dependencies » Layer Rendering
Help Style -~ Apply Cancel

| eaend

- Click the button at right of the size unit.
- Chose ‘Assistant’.
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| @ Symbol size
Input
= 0
|Source | ‘ | €
0

Values from | 123 tessellate

123 extrude o
123 visibility

to

> Apply ti 123 drawOrder

Output |
Size from 11.000000 =
to 10.000000 =
Scale method Flannery v
Exponent -
Size when NULL | 0.000000 <

Help Cancel

4

- Chose ‘Source’ as number which is the field we have add just before.
- Click ‘Fetch range from layer’, you will see different size of point appear at right side.

,l . - -
90 @ Symbol size

| Input o s
| Source 123 number v||E
| O 10
| Values from | 1.000000 =
(=}
| (¥}
to 54.000000 B O 15
|
» Apply transform curve O 20
Output O |
25
Size from 1.000000 -
to 10.000000 2 O 30
Scale method Flannery v O 35
Exponent = O 0
Size when NULL 0.000000 -
Q
O
O =
Help Cancel OK

©o
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Then you can got a map of the distribution of where people gathered. Combine with the
situation of the space you can apply that in the analysis of urban issues.

® QGIS Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Window Help

eoe *B2example file — QGIS
R 8 5 DO DD ( " (T o 2o - —
L BRRE QL APL ’sd 28 b O %X M
RQV.ZMB B 1./ © =8 |R - ® 2 B
e T a1
R-B8-B-5% b4 LM RV SR LIRS Of - 4
T ex P& T Resls Viewsr a®
ROV EG-R A —
Vv - points0127 ’
v journey — Journey on 24 Jan 2022 at 21:16 - 1
v /" journey — Journey on 24 Jan 2022 at 21:16 ‘* .-
journey — Track Animation [~ A
v M building0127
v cuuhkroad X y
G ‘ “
. D, {
[ | * Nm
\ i °®
‘ ‘!\\
5
[/
i i
% 7
-
‘ i
A
£
)
~d
» £ L 4
)2 ’
* ‘ l
' \ I .
Layers | Browser .
X Type to locate (3K Toggles the editing state of the current layer Coordinate | 839395.1,830650.5 % Scale 14478 ~ | @@ Magnifier| 100% 2| Rotation 0.0° 3| V|Render ®EPsci2326 @

For now you have gone through all the steps of using geolocation tracking application and
processing data.

You can also use this kind of applications to track people’s daily route. For example find a
large amount of volunteers and ask them to download the application in their mobile
devices to track their path in a period of time. Gather all the route data to see the access
frequency of different destinations and does the space alongside the path that people
pass by most frequently need to be improved.
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