LIDAR In Sport

using airborne LiDAR to
create maps for orienteering

Tyson Hillyard
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Tyson Hillyard
Orienteering since 1990
» Past President of Tjuringa Orienteers
» Past Manager of the Southern Arrows — South
Australia’s Elite Orienteering Squad

* President of Wallaringa Orienteers
Surveyor since 2000
Father since 2014
SSSI Remote Sensing and Photogrammetry Rep for
South Australia since 2016
Now Survey Manager at Aerometrex
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What is Orienteering?
o~
It’s a SPATIAL Sport

Competitors use a detailed topographic map to
navigate through a series of checkpoints. The winner

is the person who completes the course in the fastest

time.
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What is Orienteering?

It’s a SPATIAL Sport

Competitors use a detailed topographic map to
navigate a course. The winner is the person who
completes the course in the fastest time.

Caters for athletes from 5 to 100 years old




Photogrammetry: Chris Wilmott
Bushart: Eric Andrews (November 2001)
Minor updates: Adrian Uppill (2003 - 2016)
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International Specification for Orienteering Maps

Other standards for Sprint Orienteering Maps, Mountain

Bike Orienteering Maps and Ski Orienteering Maps
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International Specification for Orienteering Maps

Other standards for Sprint Orienteering Maps, Mountain
Bike Orienteering Maps and Ski Orienteering Maps
Defines details on
* Features to be mapped
* Colours to be used
* Standards for Scale
Tolerances for size and spacing of symbols

Accuracy requirements
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Map does not need to be strictly spatially accurate

But it needs to spatially interpretable by a
competitor at speed
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Map does not need to be strictly spatially accurate

But it needs to spatially interpretable by a
competitor at speed

Advances being made in colour definition to make
the sport fairer for those with colour vision
deficiencies
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Map does not need to be strictly spatially accurate
But it needs to spatially interpretable by a
competitor at speed

Advances being made in colour definition to make
the sport fairer for those with colour vision
deficiencies
Only mapping specification that is truly global
Aviation CI
Meteorological Charts
Nautical Charts
Geological Charts




Mapping the old way
o~

Basemap usually from Photogrammetry to generate
contours, generalized vegetation, linear features,
point features. Limited by what can be seen from
above

100°’s hours in the field locating, identifying,
interpreting and mapping features with basic
techniques

Handheld GPS, single frequency, code only

Many mappers still mapping on Cartographic Film
Some lucky enough to have field tablet PCs




OCAD Version 2018.1.0 Viewer 32-bit - [EATYSON\Downloads\Wirra Wirra West AL 9-19.0cd]
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Orienteering Drafting
A N N N N N NN
Drafted in specialist software

A lot like a usual CAD drafting package, but more
focused on the symbology and feature drawing
than precise CAD drafting.

OCAD - Proprietary

Open Orienteering Mapper - Open Source

N




LIDAR Revolution

SN
Growth in LiDAR use started around 2011

Governments making datasets “Open”
Access to greater computing power

Generation of Contours is primary goal — with
greater detail than photogrammetry

Vegetation

Cliffs and Boulders

Other user interpretable features, eg tracks, fences
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LIDAR data sources and tools

.~
Open data sets - ELVIS from ICSM

Sourcing existing data from landowners / councils

Contracting specific surveys $$$$

Orienteering SA were lucky to get support from ARA
in 2018

QGIS
Free parts of LAStools — las2txt, LASzip

Kartapullautin

0]07:1D)

the smart software
for cor’rogroph

TTT
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.‘.\ HHE Here we calculate points. We can use elevation zones and factors for green. Example
S< '~ ¥ low|high|roof|factor
SO # zonel=1|5|99|1 # points 1 to 5 meters will be calculates as one hit if tallest trees
~
N
~

e zone2=5[9[11.8]0.75 # in additon, poitns 5 to 9 meters will be calculated as 8.75 poi ~_
# There can be as many zones as you like

~

# low|high|roof|factor ~

zonel=1.8]2.65|99|1 S

zone2=2.65]3.4]99|0.1 s
zone3=3.4|5.5|8|6.2

~
~
~
K . A
artapullautin ‘
p ## Here we fine how sensitively we get green for different (hight or low) forest types.
# For example tf tall forest with big trees gets too green compared to low forest, we ¢
_ # roof low|roof high| greenhits/ground ratio to trigger green factor 1
thresold1=0.20|3]0.1
thresold2=3|4]6.1
P f Q 1 thresold3=4|7]0.1
Yee 10or non-commercial use thresold4=7|20]8.1
thresold5=26|99]8.1
## areas where scanning lines overlap we have two or three times bigger point density.

Generates / extracts: # formula is: * (1-pointvolumefactor * mydensity/averagedensity) * pointvolumeexpone

# so pointvolumefactor = @ gives no balancing/effect

~

pointvolumefactor=0.1
pointvolumeexponent=1

Contours and Formlines

= Vegetation density estimate ¥ green etghting
so these are or
Cl.ff firstandlastretur
|
1S # green weightin:l } I

lastreturnfactor

pullauta.ini controls the parameters for terrain and TR

vegetation extraction

Very simple to use, but difficult to master
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Vegetation Extraction
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* Vegetation is classified by ease of movement of a

Open land
with scattered trees
Rough open land
with scattered trees
Forest: fast run
Forest: slow run
Forest: walk
Forest: impenetrable
Undergrowth: slow

Undergrowth: walk
I Y / /o




DTM Visualisation

Contours are main source of topographic shape

for the Orienteer

Steepness, shape, orientation
Contours are derived 2.5m or 5m
OCAD

Kartapullautin

Field / Mapper interpretation




DTM Visualisation
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LiDAR DTM is rendered to allow better

interpretation of terrain features

Where contours are “over smoothed”

Hillshading

Slope
Sky View Factor




r o e rupn o - . i

" Crooked Stral'ght

Australian Middle Distance
Championships

Scale 1: 10000
Contour interval : 5 metres

00
SACRED
KINGFISHER

Dedicated to Irena Palmer

Base map data
Airborne Research Australia
LIDAR Feb 2017
Karttapullautin base map generation
Mapping & drafting
Manu Jurado
Copyright 2018
Orienteering SA

e
Vi

| JoF

| INTERNATIONAL ORIENTEERING FEDERATION

Governma: of South Australia 3 Australian Government
pmmmaseset: e aclive, AwndinGoemmen

i Australian Sports Commission

i 0

Hilton

Australian MD Champs 2018

M35A, M40A, W20E

Coursed | 4.2km (120m
> I

1 (4068 7| ® | [1amC,
2lm2) 1O o

3 (413 % 6x2

4 \a14(|$] [% Vi
5|74 |O 0|57 |
6 447 [O] o3

7 453 |% L

8 476 (% —
oln| L-1-1¥] 19
100428 [e| |1m|OQ
10421 [%[% Y
12|13 |[©

13[469) | | ® Q
14424 |I= i
15449 |3 Q
16 (463 LA o
17 |427| ./ [%, &
18|75, |O -O
19200 |, |Y

s s '_
O———10m —0 §




Australian MD Champs 2018
Crooked Straj
; ra'ght Course4 | 42km |120m
> Pl I
Australian Middle Distance P L
. . 24120 O A0
Championships TR
4 \a14(|$] [% Vi
Scale 1: 10000 514 o 0|57 |
Contour interval : 5 metres 6 laa7l 1O le3
7 453 [ LI
8 476 (% —
o in| L7 19
100428 [e| |1m|OQ
AEECZEE] |
Dedicated to Irena Palmer 12|73 (=] ﬂ :
131469| | | ® O
Base map data 14424 ||= I
Airborne Research Australia
LIDAR Feb 2017 15449 |3 Q
Karttapullautin base map generation zemve
Mapping & drafting 16 463 L I
Manu Jurad =
Co::r:lghl;?ofﬂ /////rﬁ\\ 17 427 I/ \y\z&\ v
Orienteering SA // 18|75 O 'O
(( 19200 |11 1
\)‘L - O———10m —>0
antt /// \_.!-L‘L'"“ '
1=
/1l
g7/ 2 L
—
7 )
L]
\ / (/ /,\ﬂt
] \‘f = /'—-_--‘
g0 €7 o
I ok
: P TS
1
i |

| J0r

Governmant of South Australia > Australian Government
Q) mmaonme: e aclive, i Coemmex :
| INTERNATIONAL ORIENTEERING FEDERATION o> S’ Y Australian Sports Commission Hilton

i 0




Australian MD Champs 2018
Crooked Straj
: ra ' h t Coursed | 42km |120m
> Pl I
Australian Middle Distance 0 Pl KL 2
- = 2 [412) O i O
Championships sjaa[ (O] e
4 \a14(|$] [% 1 1
Scale 1: 10000 5|74 |O tellwil
Contour interval : 5 metres 6 laa7l O] lexa
7 453 [%, N |
8 |476] [% — |
1| [ 19}
o 100428 |e| |1m|OQ
[y || |
Dedicated to Irena Palmer 12|73 ) 5 ﬂ i
== 13[a69) | [ ®
> . 4 3
Base map data 14424 }f‘:' | |
i h Australi
LIDAR Feb 2017 8 . < 15449 | @)
MKa?):‘i::u:adurg;izagse i f 5 a7y \J - :j -U\ Ay 40 7 16463 .- =
— H ¢ i > o~
Conyight 2010 ////.““\\J FAOE o NS . NSANG@ 16N r o 17421/ [% d
Orienteering SA /; _ o (\L( > J{f 1_8_ N N o ¢ ’-v 3 = "6 NEF L-': 18|75 (@] -O
y 4 — = bl = 1
\ N g N N L fEa
) ,--... % \‘ ; N e 5 1 L TIPSR 2 R —<\ om —->0
‘ // L % = o N = N Y (7 AT Ea.. ;
i, S 2 N OB 7 IR o
/T/ ; | / 2 N_"'T’ \\ A 2 / N \_J’I & | 1
Vi == [ LA ¥ ) R \ \\ B/
/ ] Q/@ o @ )= T \ 5 ,l\__:‘“R % 3 /) \ .
’ ‘4 / e 1 7"’0 A // "‘“::y“:,\\ ~ gy e /d‘\ : E:::-- P a1,
T { i Lo A 1 2 ~NE / i /‘/‘\ - =]
r o \ s 2 N 1 (& \ o~ ; —~
i (! > - T gl = .“1,.' SN—= ( . 2 3 N\ | =¥ :
[ e = i g L AR\ ; :
| \\ -~ (_/ Z ’\j' _____—-""-—-;‘ = - \} ‘ o, v =70 el ({ i P ~egh 1
fi‘f = //..- \-.\\ <L Jd o Y~ e R |
i ) 0 . s N 5 Y a4 3/ 2 # 1
¥ 7 S 2 N & i |
i o ~ yq ) = @ o N
: e LTS ] = ( 2 - |
- * > i & WA
1 i_g;“-.__\w 4 \\ U __-’,_//*‘w‘_\ I I\ \,-1’_{/‘/
1 == — "l X
| Z
i | R
: 10F ;:mm‘::;;m l!-e ﬂ(_i_tiVQ. Ausl_rnlinn(}a:ernmcm :
! B INTERNATIONAL ORIENTEERING FEDERATION e T W Australian Sports Commission HI[tDﬂ

i 0




Australian MD Champs 2018 | §
Crooked Straj
: ra' ht Course4 | 42km |120m ;‘..
SENZEEN]
Australian Middle Distance JLPal LA 1)
: h. 2 412) O i O
Championships 33 (U] e
4 \a14(|$] [% #1
Scale 1: 10000 5|74 |O tellwil
Contour interval : 5 metres 6 laa7l 1O le3
7 453 [ LI
8 476 (% —
o in| L7 19
100428 [e| |1m|OQ
el %%y || |
Dedicated to Irena Palmer 12|73 (=] ﬂ i
13[469) | | ® Q
Base map data ) 14424 }}T’ |'|
flllgb:;nﬁ;e;gi‘r’ch Australia 15449 e O
Nosioniyare il ' 16463 ||| |[=
Conyight 2010 ////.““\\J 17/427/ | %) "
Orienteering SA /; 18175 o 0O
(( 19200 |11 1
\)‘L g1 O——— 100m —>0
it /// L.!-!-“"'.“ '
1=
, /// =
g/ (/ LL
=
| V M
i v :
{ »f// A -
B e e
i = -
T~ e
W S
"\:a-:__":ﬂ-
.
i e
1

1 Australian Sports Commission il
INTERNATIONAL ORIENTEERING FEDERATION e Hilton

CURIENTEERING (S)RIENTEERING @ = be active, octmtne
A U 5 T H A LI A SOUTH AUSTRALIA & L A




Benefits
Reduces fieldwork time considerably

Decreases the chances that features are missed in
fieldwork

Drastically lowers drafting time




Challenges

* Accessing data

* Training mappers in new technology

* Developing partnerships with LiDAR suppliers

* Getting enough people interested in mapping




= Orienteering

= http://sa.orienteering.asn.au

= http://orienteering.asn.au

= http://orienteering.sport

= Orienteering Maps

= http://omaps.worldofo.com
TH A N KYO U = https://orienteering.asn.au/index.php/mapping/

= https://orienteering.sport/iof/mapping/

= Tyson Hillyard

= Tyson.hillyard@gmail.com

= http://www.linkedin.com/in/tyson-hillyard
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