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U A2 HFE[EE B T 1000 m(3000 f)AGL TR THE 7> B 00 B Y 70 5 88 FE I & 2 HR
LTCWET,

TFUA 3 BT AT ARNICRE @ SEHOH 5 ILEHIRO X 5 78, &b BLEEHE
T A WEEZRNET,

X10iX, Y alb—ra tfnsndiEes v, SEH R EE & L EEE A
AL TWET,

K10 : vialb—va i snitEesr L, S&czra—RNLEEEAD
SR BERQTHY £,
Al VA1 RO TEA S EEZL60m
A VA3 THEHINTZH—TRITT A > NOEEZ L 1000 m

Information contained herein is believed to be accurate and relible (c)Copyright RIEGL LMS
However, no responsibility is assumed by RIEGL for its use. 12 / 23



How to read your LIDAR spec

LASER MEASUREMENT SYSTEMS

4. 1 aAYKR=l2vEVY

Y R—=n=v b 7id, EER~ LT T BT EE) 200 T AY —IT
XL NETHENTEET, EER~ VLI TR, BHIA v 0ERE~ YL TT
L2, BEIIAFX Yy T4 VNTORBEOY 7Y o IHPZERTE D LD ITEED T
A—H—HFELET, HUE, 7 THETDHIL—V =T v 7V FEIZE v v
TRENE ST, BOAF Y VHEICT O ETERSINET,

TRIFEBHR~ v B T HO SFHIEOEEDIFEE) ST A —F—%2 R L TWET,
B11iFyIalb—aildnlie7y 7Y U FOFEBEO A Z R L TWET,

%7 T bOYA RE, BEESNTWAE—LEN DA (MLERHIE T/ fEic
¥y CHRBENOHEA SN TOVET,

measurement : point line avg. point
— - rate - - spacing a spacing b density
Instrument A S00m 60deg 1x266kHz 1x551PS 0.11m 0.45 m 16.5 p/m=2

500m 60degq 2x245kHz 2x411PS 0.14m 0.76 m 30.2 p/m?

500m 60deg 2x244kHz 2x53LPS 0.5m  0.58m 30.2 p/m?
IIIHHHHHIIIIIIIIHHHHHIII

instrument A
RIEGL LMS-Q780

VAT AHL—Y—T v U MDA
el

Information contained herein is believed to be accurate and relible (c)Copyright RIEGL LMS
However, no responsibility is assumed by RIEGL for its use. 13/ 23



How to read your LIDAR spec
LASER MEASUREMENT SYSTEMS

2HEBOHT TV —TIIFRIATHIME . ENEBEY L HFmommic, FLL—¥F—=7 K
TV NS E2FEDPROVEETYT, M v I AZXAFpy U RXE—V0OEBEAIZZO
RIREA RS IER T EEBOLIFERI LY 7Y U IR EE TE F9,  HEECOEAIL.
A% v VIHEDORRFICHHLT 5 4 ICRITREZ &S TOM0ERHY £9, AHRBITEEA
CFIERICTIN, ETOT7 Y TV U MERRDE, 7y MY U NRERHS>TWNDS
WCHIENIS. L T RWERNDMD £, (K1 2 & H#R)

measurement point spacing line spacing avg. point
AGL FOV R LPS & density

instrumentA  500m 60deg  1x 266 kHz 11‘]};’9 0.28 m 0.28 m 16.5 p/m?

- 500m 60deg  2x245kHz 2x93LPS  0.32m 0.33m 30.2 p/m?

2
T gl 1300m 25deg  2x 250 kHz _3514 0.27 m 0.27 m 30.2 p/m?

instrument A _
RIEGL LMS-Q780 instrument C

oF s

050
o\"“&‘

center of swath

—]1m —oagtm — 1m

edge of swath

X12: vFHUA1 U7~y bEr7HICKELEINZV—Y—Ty TV FDS3H
4. 2 BEELTHANE

Hh | 3000 ft o [E E BEFE D D O JR LI O 2 B & X, 1500 ft s o= U 7 & & TR
ZBa@ > TWET, WA Rz KT D &41201%, BECITLDEWAT Y
VIREEIZT A AIZFOV /NS LT, LV EWEENSEELZRIT VIR A, z
CCHLEBEBAIIRKBOM ETOY T T EELFENTEET, M ET 500 kHz DOHEIE
L— OB 2 HE BT T, 35 AL 266 kHz OBFIE L TERWOTY 23, JEEB

Information contained herein is believed to be accurate and relible

(c)Copyright RIEGL LMS
However, no responsibility is assumed by RIEGL for its use.
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LASER MEASUREMENT SYSTEMS

Ty VA OKRETIOENA—N—F v TR TEZHONE

FTNOITRFRM EY 7Y TN EHE L TWER AL

How to read your LIDAR spec

% [wasted #EEKIZ) L TR,

AGL  Foy  Mmemsuement pg  point o lire | ovg.poin
instrument A 1000 m 60 deg 1x 266 kHz 1x108LPS 0.57 m 0.57 m 4.1 p/m?
- 1000 m 60deg  2x250kHz 2x93LPS  0.61m 0.66 m 7.7 p/m?
instrument C 1900 m 34deg 2x 180 kHz 2x 94 LPs 0.65 m 0.66 m 5.5 p/m2

TR ETOL—Y—T7 o v TV FOGgHERLTWET, AITHIMAIE vertical TT,
W LA —R—=F 9 T L TWAREBEBCO 7y 7V MIEHLTFIW,

instrument A .

—25m —25m

X13: v FrUVFA 20— —T7 v N7 U 2 NOSA

center of swath

=
©
=
in
| F—
(=]
i
(=]
o
eF]

4. 3 |WEHTO LIDAR F—2 &

(A T LIDAR 7 — X WAL, — R IR #2231 T,
TAT AL B L ET,
(A CEBE T — X 21585 —RI72 5. 720 R

- e
B R
S
B e e I
L o o o
.
e
-l
R o o ol o T i o S o o o e
B e

——25m

LR R R R R R
e
LE R SRR RS ]

LR R R =R EE R EE"
L XSS R R EE RS S RN

et

LA RS RS EER SRR
A

gD E S OELIZIH T

U AR THIEL T, #E 2B

WNTHETT, L. ZHUE Tkmih) THIE S5 7 — 2 IV H E 2 R I2 i S,

ZOREK, T INELZ LD EMICLTLENET,

H—2T ZANOR T2 MTA V' — 2 TF — X IUEN T X A3

ADRNIDROT 7 a—F

ZABEICLEY, AL, BEERETEHSERITTY,  IhMNRbIRZIRORN, T L

TERADFEO I NWT e —F 27 b LET,

Information contained herein is believed to be accurate and relible
However, no responsibility is assumed by RIEGL for its use.

(c)Copyright RIEGL LMS
15/ 23
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LASER MEASUREMENT SYSTEMS

WDV Ia2lb—2a Al or7r 7 n—F52Ex7-b0TYd, HEOEBRKERADZ LE
LIz, #Eo F 1000 m 7>5 2000 m (1000 m O EEZE{L) MO AGLEZTRITL TIED H L
T2 ERZIE, SHHHOEE THEFITENDOH LIV TV T RENRLNET,

(Lo B i d, 2 E L —H —HHEEEIC & > TRICREE R G Td, Zhud, B
— A% ¥ T4 UNTAGL BIEFICRELS BT DH/IT, 2F ¥ U RIVDAF ¥ /34—
ANIKT D EK LTz Tout-of-phase) RILAHERF T 2 F N TERWMNE TT,

51T, ATOF TV =7 FPFEEICE—O MTA Y —>NIZh b 92751213, EEB
K ONC D)V AR L L— b, G- THIE L — k&2 KIEIZED S 7200003700 F8 A,

TRILEKR TZX A2 AMBOENT, K1 4ITREEATRADOZ Yy P TOL—F—7 v N7
YROBAATT, ARTVAOTZy U TE2FEHEOSHANFERINTWVET, XA EFTr—2
IZR4F7% Tout-of-phase] T2 ZEBL7-HDT, V—A MMr—R3haFF LRV, FLTR
AlkEZR Tin-phase] ORI ZGFE LI L TWET,

measurament point line avag. point
AGL Fov rate LPS spacinga  spacing b density

Instrument A 2000 m 60 deg 1x 266 kHz  1x 83 LPS 0.87 m 0.87 m 1.3-3.5p/m=

2000 m 50 deg 2x 63 kHz 2% 37 LPS 1.94 m 432m 0.53-1.9p/m?

2000 m 60 deg 2% 66 kHz ~ 2x 41 LPS 1.74 m 350m  0.9- 2.6 p/m=

instrument A

RIEGL LM3-Q780

=
5
:
b
(=]
i
=
5k
L&)

|—|2.5m |—|2.5m |—|2.E|m
a
©
x
[7:]
[ -
[=]
@
=]
=]
[T
best worst bast worst best worst

14 : >FIVFA3DOL—HF—T7v N7V OS5

Information contained herein is believed to be accurate and relible (c)Copyright RIEGL LMS
However, no responsibility is assumed by RIEGL for its use. 16 / 23



How to read your LIDAR spec

LASER MEASUREMENT SYSTEMS

INFRAETE (NPS) . o THRIIED AT ¥ ¥ — DY 7 ) TR O S K EEME
PEMTHEIC, FEBRICARSINEZAT A y ik T, [UEH#HEOHIEO Rz A0
WMiAZzEEE Lz, FHHEICERVBRLTHLLIAICEFEX1 5I1ICERLE LR,
ENSHREERET, mITHIT—a—RFNMean<TnEd, FOEOTZ7y b7V I, /IS
REDORFRY ORI ET=0, REDOT v 7Y MIBRICMEL TWET,
SREEBRRICT AL AT V27 PRV RGICHEBTXET,

161 ZAVADTy VTCTIRE LT VA 3OARAEY I =2 —FLELDTT,

AT —a— NI 5 THERALEEFEKETYT, v—F—T7y 7Y M, B0 E—F
v NEIZS -5 R HF RIS, BWEFTOZ —7 v MY 72 - 2RISR A a— MMesh
£9, VTV UTFEHICEZIE, ATV MEERBETE, ginigded Lt
ATVl NOBFRBIBRH—T B FETTHEIE, Y T REREEII Y T
SNHERELFT V=T FORREMBEEERODV & 2M5R21TUE700 8 A,

I ThHhoTh, 1 FFHFA— MY OEBTHESNTZREEIX, Z0hivbiahil 35
FORYEETH U TY,

K15 : ¥EEATYHL T TEINTATV2r NOBEDH,
ER . &SEThHI7—a— KNk (Fi Ky - /e Gy SR B
FEl R CAEEOBIRIX

Information contained herein is believed to be accurate and relible (c)Copyright RIEGL LMS
However, no responsibility is assumed by RIEGL for its use. 17 1 23



How to read your LIDAR spec

LASER MEASUREMENT SYSTEMS

Instrument 8

instrument C

VA 3SHICAERSNTZABCE D NTWIE (BT) o977,
b HECICEDZY TS
Ll EEBICLAZY LTI T
ET: MHEACLLZYTI T

X 16 :

Information contained herein is believed to be accurate and relible (c)Copyright RIEGL LMS
However, no responsibility is assumed by RIEGL for its use. 18 / 23



RIE GL How to read your LIDAR spec

LASER MEASUREMENT SYSTEMS

6 1 INEKEE

FEE LIV 7Y o FE MR LN D, BEDREE S > TENIFE R LIDAR
T—HDPNENTELOTTN? ] OEMICEZ D&, TR/ m] ROV 7Y o 7EH
W7 ay bEERLE L, BIb, BEENS7Z0 O HFr A —2—CHIE S - IE
3T D AFR R IR O T,

INAER A (3t Bl & AU AME CRFEICEIR S E T, TUEEEITES ., 1 RN 7-0 o
FhHXa A — R MVOBM TR I, —ROICEASNDZ AT ADOAF—1R—F v T %2E[EIC
W WH— AT XA TON—INEH ) TEEZ CET, FHxld, §A I —OHELE
IZHE» T, HEEB M OEBECIZOWVWTAT ADOT v AT (BE., #8)3 F— O KEEAHT)
(28 52 TOREZ KEES 5 — IR HIEICHENE T,

THIFZEBEADZO XS K ERLTWET,  HIZIE, 1 A—=F—470 4% (0.25m
DL B 7205 BR) TEA Y RBEIRICHIZ> TH 7Y v 7 JER a2k L 72T
T B RWEA,  ROKIERE L [33kmYh) T,

FEE AT, A CIEESEE N, SN O MZEHORE ) CRACTX 2 IRf O DR 57
FELRRSTHENS THERTIENTEZLHOTT, ZORIEFEL, &0y~
TR IRWATERIRE) TOTF — X INEITRWIERE 2Bk 425 L5 ) —iRag 7@

bBLHLTWET,
o
4 points/m |
NPS0.25m . -
.

measurements per meter [1/m]

33 km*h

L |

o
1 10 100 1000
coveredarea pertime [kmZh]

17 HEEBAOWEREE 3t V7V TEEKR, HOBAT e FATRLT

WET,

Information contained herein is believed to be accurate and relible (c)Copyright RIEGL LMS
However, no responsibility is assumed by RIEGL for its use. 19 / 23



RIEGL How to read your LIDAR spec

LASER MEASUREMENT SYSTEMS

6. 1 FiBIBFETOINEEREOLLER

1 8i%, HWEALEEBICBITAINEFEY 7 o FJHEEOMREEZ R L TWET,
BIPRACT 2 AICIR ORI ITEEE C DR E ANLTWEE A,
EEBOMRELY LD LELS 2o TWVET,

20 km?h) 7°% 1200 km¥h)] OFESTITERE A L #EEBOEII/NENTT, L LR
5. ﬂﬁZ%mmME@&%ﬁ\1O%ﬁﬂtJ@MTMﬁL 2 0% mEleT — 2 INES
T2 HEFIC X > T, A5 500,000 HIEDLERE L 0 ENT-VEREIC 22> TWET, 1200 km%h,
ZHAZ DIERE ORECIE, M END XV EWEE CTOIENER S ET, HEBIX
H—0OMTA Y —>TOT—ZNELNTEXT, ZOLIZEEA LTI DLIZH T v
TR ENEFREZEKS LETOT, ERL—P—HRLL— 2K L THFIIRY £,
[600 km?/h] OFEIE THEE ALL, MSREIFET 60%. INEERE T 247, HiE B OMEREZL A>T
WEJ,  KOEMT i FEFIZEmNT T TR (1 A—2—%7-0 4,8) T,
HENI T —AFy T —ICLABRANEEA LD HHREOELZHERKRIETWET,

=
-—

— X 1.8

+10% in point spacing

+20% In acqulsltlnn speed
=M

£
&
E
- due to multiple- N L
ﬁ - MTA-zone x 2
b= acquisition and
g processing
od
E flat terrain
L
k] Ny
E
7
10 100 1000

covered area per time [km?/h]

18 : SFHAHETOT —ZIEICET HEEA (XL Pf) LIEEB (RE) @
(o7 ) TR %) W%%EVJ o
(PERE DIV TIAL Z B5E A F SV, )

Information contained herein is believed to be accurate and relible (c)Copyright RIEGL LMS
However, no responsibility is assumed by RIEGL for its use. 20 / 23



(1) RIEGL

LASER MEASUREMENT SYSTEMS

How to read your LIDAR spec

i

6. 2 EREIBAETOIREEROLLER

H—2 N v 7NICHLEE 200 m OZ b2 ET 5 EME T, EEBAKOEECD 2 F
¥ > RO Tout-of-phase] RILZE AT RIS THEFFT 5 FNTE T, (o TRT A—
Z—lTk®rvar 12, 4] TRRFZDOEHTH B> RBBICHE#EL LR TIERY £
A, (a=b DX Y IZ a=b/2)

X1 9FHE, BMEALEEB CERTEIMEELZFILTVET, FTOETL-EKRE
o TWET,  HRIARIESRE ( T20km¥hy 725 200km?h) ) TX %z, EE A
FEEBOD 26 [FHLS o TWWET, sivvE, R UBEEREE T, EEAIZ60% 7Y
TR ESTNWD EE 2 ET,

=
—

X/ 1.6 in point spacing
|

X 2.6 in acquisition speed

hilly terrain

measurements per meter[1/m]

10 100 1000
nominal covered areaper time [km?®/h]

K19 :EEMECTCOT—XINEIIBIT2EEA (AL vf) LEEB ORfA) O
(o7 TR E xF TIEEEREE |
(HEBEDBE WA W TIIALZBHA TSV, )

Information contained herein is believed to be accurate and relible (c)Copyright RIEGL LMS
However, no responsibility is assumed by RIEGL for its use. 21/ 23
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LASER MEASUREMENT SYSTEMS
s

6. 3 IEHRTOIEEREOLLER

H—2 kU 7RISR 1000 m OZLEAET B ILEHITE I, 01k 0 4408 B L OREE
CD2F v /LM Tout-of-phase) tREEAD R -> THEFFT 2 FNTET, -T2
ZTHART A=F =L (a=b OV I a=b/2) 12 C Thadfl LT id/e v £8 A,

5 BICHE BIH—0 MTA Y =2 T LT — FIUERTE RO L E 9 RO BICHFA SR
DL — iR L L— PSRRI EL 220 9,

X2 0XEBEALEED CERTEAMELZRLCVET, WNEEHRELY TV U THEK
ﬁf%y%@#ik%<@ofwi?o AR 72 INEE S B (120 km?/h) 7> & 1200 km?/h))
ThH, BEAITEEB LUERTSHEOESTT—HNENTEET, B, [ CNER
FEETITEEAIZL 7 0%RGRYy 7Y o 7EEREICZ2D £5, M2 EIHITAIC, Fx
FHIE BT AE S, P2 P —IREEOEEERINT D E AT L TV ET,
EEBROERECTIL, HABREOY 7Y v 7 WE AT 5 4 I CHIGBRER ., ZOME
ZHETENE LAEHEAN, WEFHECNE D X MIKBREISHEEA,

o
—

X 2.7 in point spacing

X8in >
— acquisition speed

1

mountains

measurements per meter [1/m]

10 100 1000
nominal covered area pertime [Km?/h]

K20 : [WHEHMETOT—ZINEIZBITHEEA (FLrUfh) LEEB (R O
F%yﬁuyﬁE%ﬁJﬁFW%ﬁfJo
(MEREDIEMNIAT W TIEA L A BF A F IV, )

Information contained herein is believed to be accurate and relible (c)Copyright RIEGL LMS
However, no responsibility is assumed by RIEGL for its use. 22 | 23



RIE GL How to read your LIDAR spec

LASER MEASUREMENT SYSTEMS

71 SEEH

[1], Geo-matching, http://www.geo-matching.com, information retrieved February 2013.

[2], Instrument data retrieved from the manufacturer's web sites (in alphabetical order),
www.leica-geosystems.com, www.optech.ca, www.riegl.com, all accessed in February 2013

[3], "LIDAR Guidelines and Base Specification”, U.S. Geological Survey, National Geospatial
Program, Version 13, retrieved from lidar.cr.usgs.gov in January 2013.

[4], "LIDAR density and spacing specification”, ASPRS standard Version 1.0, Draft 2.

[5], "Unbiased LIDAR Data Measurements (Draft)”, Ty Naus, Fugro Horizon Inc., retrieved
from www.asprs.org in January 2013

Information contained herein is believed to be accurate and relible (c)Copyright RIEGL LMS
However, no responsibility is assumed by RIEGL for its use. 23123



