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Ensuring Accuracy for
LiDAR Surveys from a UAV
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Trimble and Routescene achieve a

high-accuracy and cost effective
U AV Solution Trimble BD940 Receiver Module

A compact, triple-frequency GNSS
receiver that allows for integration into

Routescene sought out a GNSS solution that tight spaces, a perfect fit for UAV LIDAR

i i ) systems.

was scalable in accuracy, lightweight, cost RTX, OmniSTAR and RTK ready
effective, and compatible with a wide range of Equipped with an EMI shield which
base station receivers on the market. Backed allows for easy ntegration

. . . Solder down module design for
by 40+ years of experience and engineering, increased physical robustness with

: flexible configurations

Routscene selected the Trimble BD940

receiver module to be integrated into their
UAV LIDAR system.

P u
& Trimble.

>



QquILL§

waysAs ¥yqr1 Avn eusdsapnoy 83a|dwiod ay |

‘suoi3as paddewun
2]0WaJ Ul puB plIoM 3y} Ul a1aymAue
1n220 ueo SulkeAins aouls juepiodw
SISIY "JnjonJjseljul pue s80.Inosal

Ayied paiy3 uo a|qissod se aouel|al
31| Se yum ‘@auapuadapul 938|dwio)

‘uoljeol|dde

Supoyuow eyep ySijy-ul swi-|eal
S,9U99531N0Y U0HUOW YO Ul pake|dsip

SI UOIjBWIOJUI SIY ] "UOIIB}S punoJy) a8y}
0} PodJepli 8y} Wouj pejjiwsuel) ale
uoljeLuloul SN3els pue adueinsse Ajend)

“|ul| oIpeJ 4HN B BIA podJepl] sy}
0} paj}iLUSUe.} 1 SUOI}021I00 SSNY Y1y

:saJnsus }| ‘a8eyoed ay) Jo Jusuodwod

*UOI}BLLLIOJUI UOI}ejuaLIo
pue uoijeSineu a|qeljal pue d}2Indoe ISAIISP

0} wyio3e uoisny pajeanysiydos e ul pajdnod
aJe asay | 'sedodsoA3 pue sie}ewo.s|ed2e 8y}
Buiuieuod (NII) HUN UOLON [enJau] pajesqiied
ainjesadws} e yym Jayiaso} Josuss ainssald

B pue si9}awojauSew yim paulguuiod s
J9A19931 SSND UOIeIauad 3s3)e| SIY | "9|npow
JaAI1808l Z66A4 @IquilL 8y) Uo paseq uoin|os
B P2108es 8u82saINoy ‘19xJew a3 uo syonpoud
SNI/SSND dlqejieAe ||e pamainal SuineH

1934BW BU} UO SI9AI90a. UOIe}S
aseg Jo a3ued apIm e yym ajqredwod

EIGEETERS k)
uSemysi
Koeunooe ul 8|qe|eds
sem
1By} UoiN|os SNI/SSND e paJinbal susdsanoy
uonn|os SNI/SSND e Suies3azu]
‘pajosles
210jaJalj} Sem Uoinjos SNI/SSND euusiue
|enp v "}naiyip Buissadsoud-}sod ayew pjnom
ey} AJuIe11aoUN SAISSIIXS 9Q PINOM 819U}
‘pasn sem euusjue SSNO 9|3uIs e J| ‘10ja1dy ]

Kaains olydeaSoapAy e10ysyo Jsi|ies woi4

'suol}Ipuod SuipueLusp

1SOW 8Uj} Japun UOI}eUSLIO PUB UOljela|edoe
‘Aj190]9A ‘uoljisod e1eanooe sepiroad yoiym
1onpotd SNI pue SSNH (M 1Y) d13ewsuly
Wl |esy He 3y} O d1els e S| ‘podJep!
2U99S9IN0Y U} 'SUOIP B} Y}eautapun
pejunow juswnisul uiddew ge sy

oPOdJepI auadsanoy

POd1epIT 9ua2saInoy ay L

UOI}e}S PUNOIY BUSISAIN0Y
Josuas [en( [eneds uoieSIABN pasueApY

pod.epIT aU30sa3N0Yy

leul} 8y "wa3sAs ayy 10} o|qissod Aoeanooe
|[eJ9A0 158q 8L} 9ASILOE 0} PaISPISUOD SeMm
10SUS YIea JO AOBINDDE [ENPIAIPUI BY | "USSOLD
219M S10SUSS JO pudlq }084iad ay3 ‘uoiyN|os
4VaIT AVN 2ueosainoy joe)iad ayy udisep o]

NOILNTOS IHL

‘wajqo.d sy} spunodiod yaiym

puodasl||iw Aians sa3ueyd - (AYN 40 S3|2IYaA
|eliay pauueLLN) SUOJP 8U} JO UOIJRIUSLIO
pue uolyisod sy} - 98ueyd jo Aypides sy |

ipajesldwod

s,}1 Josuas yyQg! ayy Jo Aoeunooe sejn3ue
ay) pue SN| 8y} Jo Aoeinooe uejn3ue ayy
“IaNI908] SSND 83 Jo Aoeundoe [euoijisod ayy
SE [JONS ‘PaJapISu0d 3¢ 0} dAeY S1039.) Auew
Aoeinooe Ajjuenb pue aA1398(qo SIy} 198w o)

‘auolp
B yjeaulapun Josuas yyqi] e Suunow se
a|dwis se jou si 31 ‘uojejuslio pue uojyisod sy
aujw.e)ep 03 (SNI) WwalsAs uonesdineu |ersul
10 SSNY e sadinbau pue o1WeuAp S| AoAins
YVYQ!7 duoIp e 'sAeAins [eli)sauls) d13e)s ayijun
‘pakanins Suleq 83is pue uoljesljdde sy} 4oy
ojendoidde Aoeundoe Jo [9Ad| paulwelapaid e
ana1yoe 03 sI AoAuns Aue oy aA30alqo [ealdAy

[BRUSSS3 U S| UORE}S PUNOIY BUSISAINOY YL -3y 13us)jeyo sem Sulpesy ajeinooe ue Sujuie}qo
uolE}S PUNOIY BUBISINOY ey} Mauy Wweay usisep ay} ‘eousiiadxa

:syuauodwoo
ulew 884y} JO S3SISU0D UoIN[oS YAl AVN

JONITIVHO IHL

‘syonpoud s, a|qui) uisn

paAsIyoe aq ued pue suoljeslidde uidus|ieyd yons
10} padinbau si 8|gissod se Aoeindode Jo |ans) e y3iy
se 3uInsIydy ‘seale pajeiadan Ajesusp pue sado|s
daais ‘sapl|spue| se Yons SJUsWUOJIAUS 3[11SoY

10 snoJaduep ‘yoeal 03 piey Joj 3094ad s| waysAs
3y} ‘9Aa1yoe 0} }N2IIP INg |eljuasss s| Suiddew
91e4N20E aJayM Sa}s AaAuns 01 paudisaq ‘ssuolp
uo asn 4oy Ajjeay10ads suoinjos Suiddew g
pajes3ajul SainjoejNUBW PUB SUSISOP dUAISIIN0Y

M3IANGINO

SN ‘opesojod
3N *PUeods

++
+ +
=



Routescene incorporated an RTK “Base” very high relative accuracy and unambiguous
GNSS-receiver into the Command & Control as you have used a single common Reference
Ground Station to enable the position of point to tie your survey together.

the LidarPod to be corrected in real-time or
optionally post-processed to obtain PPK level
of accuracy.

“We chose to incorporate the Trimble
BD940 receiver into the Routescene
Ground Station, to ensure full compatibility
To enable Ground Control for the UAV LiDAR with the GNSS receiver in the LidarPod,

and associated photogrammetry survey to and because of its ability to output RTK
be undertaken by traditional GNSS survey corrections in a variety of different formats.
methods, the Routescene Ground Station Flexibility and reliability were paramount

can also be used as a stand-alone GNSS RTK to us to ensure minimal or no downtime
base station to transmit RTK corrections to a during a project. Directly compatible and
compatible GNSS rover. Using the Routescene  complementary to the BD940 receiver is
Ground Station as the GNSS RTK base station  the Zephyr antenna, which was chosen to
has two main benefits 1) in remote regions you  ensure the GNSS signals were received
can still survey in your control points using RTK and processed with as little signal loss as
GNSS, 2) the reference system for the whole possible,” said Gert Riemersma.

survey, LiDAR plus Ground Control will be at a

“When designing the Routescene UAV
LiDAR solution we carefully selected the
perfect blend of sensors, considering the

accuracy of each individual sensor, so we
could achieve the best overall accuracy
possible for the system.”

GERT RIEMERSMA

Routescene Founder and
Chief Technical Officer

About Routescene

Routescene is a global operation with headquarters in Edinburgh, Scotland and Routescene Inc is based in
Colorado, USA. Routescene builds survey-grade end-to-end systems to solve specific industry problems,
save time, improve efficiencies and productivity. The Routescene integrated system comprises workflow
methodologies, software including specific data processing tools, hardware and firmware.

For more information, visit: www.routescene.com
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