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System Model

LMS-Q780

Serial Number

2220561

Main Dimensions (L x W x H)

480 x 212 x 279 mm

Weight

approx. 20 kg

Max. Flight Altitude

18500 ft (5600 m) above MSL
*) Note: Data Recorder DR680 useable in operation up to 18,000 ft (5,500 m), DR560 useable in

operation up to 16,500 ft (5,000 m), DR560-RD up to 10,000 ft (3,050 m).

Temperature Range

-5°C up to +40°C (Operation)

-10°C up to +50°C (Storage)

Mounting of IMU-Sensor

Steel thread inserts on both sides of the laser scanner, rigidly connected to
the inner structure of the scanning mechanism

Full Laser Power (Laser Power Level: 100%)

Laser Pulse Natural Targets Natural Targets
Repetition Rate p>20% p > 60%
Max. Measurement 100 kHz 4100 m 5800 m
Performance 200 kHz 3500 m 5100 m
300 kHz 3000 m 4500 m
400 kHz 2700 m 4100 m
Minimum Range 50 m
Accuracy 20 mm
Laser Pulse Repetition Rate | up to 400 kHz
Laser Wavelength Near Infrared
Laser Beam Divergence <0.25 mrad

Number of Targets per Pulse

Digitized waveform processing: unlimited (practically limited only by the
maximum data rate allowed for the RIEGL Data Recorder)

Scanning Mechanism

Rotating Polygon Mirror

Scan Pattern

Parallel Scan Lines

Scan Angle Range

+ 30° = 60° total

Scan Speed

14 - 200 lines/sec (laser power level > 50%)
10 - 200 lines/sec (laser power level < 50%)
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k3 % e
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2R <3t 4 8/ T2 K
Bl £ 4 £ 3 50%

F TR TR

006 008 01 012 014 016 018

N

(b) T H RS AF

W 2-13 FzA%HFRLSITH
%25 FAHEPEki
®E LA $907 1 FRHE * Rk % 3
Number of observations 94953
Error (Std. deviation) [m] 0.0204
Roll (°) -0.04076 FTREE %
Scanner 1 Pitch (°) 0.26698
(Q780, 2220651) Yaw (°) -0.24814
X [m] 0.057
Y [m] 0.019 R BRI E
Z [m] 0.261
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FLEFAFT AR R HEP S LR TEERT

A

%

% % 3F 2

N

428 S~ P~ BIFBTR
5= . TWD97 [2010] 5% f2m)
X 4 fh(m) Y 4 f(m)
1 Al 238646.806 2603979.913 2027.217
2 A2 240028.350 2605049.932 1915.792
3 A3 244504.824 2607098.545 2160.659
4 A4 245405.248 2607743.538 2730.324
5 A5 246549.604 2608049.349 3123.792
6 A6 247051.199 2607274.625 2872.759
7 A7 247608.199 2606447.702 2585.659
8 A8 248301.730 2605460.754 2348.987
9 A9 246487.879 2605300.708 2134.698
10 Al0 249889.849 2602621.451 2320.809
11 All 250072.519 2601916.869 2123.693
12 Al2 246514.554 2602526.584 2088.059
13 Al3 247634.873 2601753.030 2016.382
14 Al4 248701.844 2601619.659 2399.241
15 AlS 236317.143 2600715.676 2002.099
16 Al6 237116.272 2600282.251 2160.657
17 Al7 240522.139 2600084.198 1738.087
18 Al8 241377.525 2600059.825 1605.628
19 Al9 242053.457 2599202.031 2501.698
20 A20 242931.775 2599410.848 2133.351
21 A21 243780.190 2598819.439 2406.235
22 A22 244538.685 2598413.103 3094.149
23 A23 237990.227 2595732.196 2645.957
24 A24 238005.460 2594657.673 2297.010
25 A25 238298.877 2593724.074 1884.731
26 A26 238355.566 2592150.567 1683.412
27 A27 239190.627 2591609.082 1690.184
28 A28 239778.210 2591047.216 1820.543
29 A29 240672.888 2591216.692 2003.872
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% % 3F 2
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e

(=) @ wipdlgte
L AFF A7 UREFH(AHE ~ 5 18RE 221 H)WE 7 L
WoupfRS 8 & o F AR Y PN A 2 = % GFL 4 B(MPTT -
MZ04 ~ MZ21 ~ Q264 ~ SY78 % 5 8k)# * # ik GNSS = ;%*5p » ¢
iy ERAR MO A Ao 2-9 0 © dedpdl Bh g SRR B A T Ao R
2-25 o
29 I flgER
A R 2 £ k4 TWD97 [201
S - ﬁ:(r:)F T XY;ng = 5t 3 (m) el

1 | MP77 2606460.631 242121.896 1119.146 | = %5 #1418
2 | MZ04 2612998.374 239053.352 801.780 | = % fiFk sr4lgk
3 | Mz21 2599967.818 238753.782 2556.740 |z %k fr4le
4 | Q64 2598597.507 226621.064 1670.664 | = % %k #r41 8
5 | SY78 2594931.435 240506.343 1935.809 | = %7k fr418k

W 2-25 © dvirishs SupiRA * B
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T LRFAFT A B R L RS FEERT RS FEdRE 3
% 2-10 @ HIBEEE RS %

P P S /(rj;éa B (Jmﬁr)lé &m(gr:i N g;ﬁzz R R i‘;
MP77 | MZ04 7222.053 7222.056 -0.004 |1/1934,392 | 1/20,000 | &4
MP77 | MZ21 7314.425 7314.441 -0.016 | 1/449,354 | 1/20,000 | &+
MP77 | Q264 17381.154 17381.122 0.032 | 1/537,064 | 1/20,000 | & $
MP77 | SY78 11641.837 11641.824 0.013 | 1/915,045 | 1/20,000 | & #
MZ04 | MZ21 13033.999 13034.039 -0.040 | 1/328,958 | 1/20,000 | &+
MZ04 | Q264 19024.898 19024.944 -0.045 | 1/420,811 | 1/20,000 | &+
MZ04 | SY78 18125.272 18125.296 -0.024 | 1/750,117 | 1/20,000 | &+
MZ21 | Q264 12209.857 12209.790 0.066 | 1/184,106 | 1/20,000 | & #
MZ21 | SY78 5332.600 5332.611 -0.011 | 1/480,486 | 1/20,000 | &
Q264 | SY78 14361.095 14361.091 0.004 | 1/3734,933 | 1/20,000 | & #

% 2-11 © wird i EtiEs %

) AENE RN P AR I L A tRiw | 2 |4z

el e B | A ;f»; B | A () HE | ER
MP77 | MZ04 | 334 | 51 | 23.749 | 334 | 51 | 25.471 1.722 204 | &%
MP77 | MZ21 | 207 | 25 | 4.078 | 207 | 25 | 4.411 0.334 204 | &%
MP77 | Q264 |243 | 6 | 9492 | 243 | 6 | 8911 0.581 204 | &%
MP77 | SY78 | 187 | 58 | 36.313 | 187 | 58 | 35.342 0.970 204 | &%
MZ04 | MZ21 | 181 | 19 | 1.153 | 181 | 19 | 2.263 1.109 204 | &%
MZ04 | Q264 | 220 | 48 | 14.716 | 220 | 48 | 14.321 0.395 204 | &%
MZ04 | SY78 | 175 | 24 | 7264 | 175 | 24 | 7252 0.012 204 | &%
MZ21 | Q264 | 263 | 33 | 22.048 | 263 | 33 | 21.581 0.467 208 | &%
MZ21 | SY78 | 160 | 48 | 47.236 | 160 | 48 | 44.354 2.881 204 | &%
Q264 | SY78 | 104 | 47 | 24216 | 104 | 47 | 23.725 0.490 208 | &%
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% % 3F 2

Bl

% 2-12 HUp[ERIE S %
w5 TWD97 [2010]) LA $E e 18

1 & 5 (m) 4 4R (m) B (m) | X ¥4z R(m) I % (m)
YS001 241565.568 2606796.360 981.311 26.442 954.869
YS002 241829.852 2605974.386 1002.127 26.537 975.590
YS003 242318.673 2605762.981 1084.993 26.623 1058.370
YS004 240652.201 2603464.345 1946.999 26.490 1920.509
YS005 238881.871 2600970.693 2488.638 26.431 2462.207
YS006 237608.090 2596835.455 2540.536 26.558 2513.978
YS007 236542.174 2597698.894 2496.026 26.428 2469.598
YS008 234976.546 2598174.435 2394.675 26.285 2368.390

W 2-28 &Rl dlBh B ik £ A
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-~ H* 2757 4k 2 Riegl LMS-Q780 £ #1 4L ¥ AOS-5 e 4 4p #edF piy-
RBP4 o Sdp Bt B AT 0 it sedk Ins PRz A TR 2 0
7 % 54% fbe (transmitted pulse ) &2 fxjcw k2 &35 0 % 8bit (7 ) 14 F
2R Ea BRI AR R S R A g w7 dn B BT AL s Ao AR

B (width) ~ 3= tg (amplitude) BE o
-~ ERIF M e 7 FERBUF 0 B E GNSS ~ IMU #7818 2 Jods L iy o
« 5% B GNSS #c3k PDOP g}ﬂ; : E 7 GNSS #cfi PDOP B * 11 %
P2 s F e IR h PF GNSS 2. ik 2 o 2+ » GNSS #A k2. PDOP
L*FL%QJ koA 3 Bapr e i kEFHF %2 GNSS 2 &4~ PDOP &

ERCEE

W

!EJJMR}&$i$%=$%W$i* JEARF RS A P
REHRIP o FE AT EARLAMKAUSF L BB LA RF o

FEfS2 FARY FFALFF A0 24 =3—~£1r"‘rfx~_ :
‘%*L%<“109;¢6n 3PpHFE2HEA 10960 5pHTES S E

o HEUTFR (TE 0 RS AP FAREIE > L fp 2
;“ % IR4e@) 2-29 ~ B 2-30 72 % B 2-31 0 o

J~4

W2-29 2=1:1094# 6% 3p2=(L=)
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2-6 REFpEIFTRAL

A FE AR 2 PRI R (Ao 2-32) (FEP F e dE ki
FraraL? F,ﬁ”\#,l-@ﬁ LN ﬁz;_,a Bt T X s el %;‘”‘Tfixé w2~ Frp T E
SRR E CBD RS AR i3 S AT o A (T E AR 2-33 -

W2-32 ZREEHBED S SAh B 7 (A )

W2-33 zfkEmIfalaaLiig
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1‘+

ILRFART AR B L s L TR & 3474

- SR ﬁm:g,—g-g:gi;}%b% 5 R ﬁxﬂmﬂiﬁ}; PR li%;ﬁfu%hﬂ“iﬁrg(%ggﬁ
FEAAER SRR IR BRI A TGS
CREEEF T E S E e T E 2 R E AT R T AL
@#%m%ﬁﬁﬂ’iéﬁ%%a}w’ﬂ%ﬂ§és49Q¢,pg$
34 TR T (20cm) o & FEF T E P de ~ gk F A BT 3]
PoAEE(S FEEE - 7 2 B A 1 EE) e

W23 sPEmericlss
4213 BEITELIEFR

T8 =X wp T i%%
1 Calculation mode: Analyze
2 Calculation time: 1 mins, 5 secs
3 Calculation mode: Least Square Fit
4 Tolerance: 0.000100
5 Observations active: True
6 Number of observations: 15210
7 Error (Std. deviation) [m]: 0.0494 m
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o A B Ay R

J:_ Sk xiﬁ.ﬁ", IF;?@]P ‘IgllF"Q

& 5 4R 2

1‘+

:_'_f %#%L—Bm‘fﬁlf rvé"%:’%l”/

i 30% 0 BRI A
SE AT R E G A E S Ard 2-14

235 BZaEFm
%214 BEoMEFPFLAIGHER T3 29
x| Bk |6 Fhm)|E s Fhkmd)| P AV FERF 2E L%

1 1 16.684 - - - -
11079 66.40% 30% &
5 5 10200 ' 57.70% 0% & H
' 10,569 55.04% 30% &4
3 3 19.525 ' 54.13% 30% &
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LRGP R AR RS R R TEEMT A

B | AR |6 Ak € fi(km’)| A TR 12 L8
132 67.61% 30% &,
A A 29 143 59.61% 30% &,
14,53 65.63% 30% &,
5 5 23547 61.71% 30% &,
16.699 70.92% 30% &,
§ y 57745 60.19% 30% &,
L6216 58.45% 30% &,
; ; 26300 61.64% 30% &,
l0.67 74.78% 30% &,
" ) 33.924 57.99% 30% &,
24571 72.43% 30% &
0 o 36.074 68.11% 30% &,
— 77.12% 30% &,
10 10 38.413 7243% S0% £
27609 71.87% 30% &,
11 11 39.516 00.870% 20% £ e
27 689 70.07% 30% &,
12 12 37.725 73.40% 20% £ e
26366 69.89% 30% &,
13 13 36.743 71.76% 20% £ e
24463 66.58% 30% &,
14 14 34.521 70.86% 50% £
2454 71.09% 30% &
15 15 36.801 60.08% 50% £
20,871 56.71% 30% &
16 16 33.295 02.69% 30% £t
17 17 15.953 - - —
- 49.07% 30% &
18 18 18.307 42.76% S0% £
0 605 47.00% 30% &
19 19 19.646 23.80% 30% £t
20 20 33.900 - - -
17 656 52.08% 30% &
21 21 30.607 27.69% 30% £t
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By )% SRl T R BT AR

(1) #F45 F 12 100 2 & x100 2 & ] 4 e ¥ = o

@) v E gt A B2 e R R TR RA -

@) &L o BmHp AR 2B R M2 B R FALE T
EF PR B 10% > MY ] Bhene R d FAHE (TR F 20
P B 5% °

(=) &3+ & 1% MStripAnalysis #t48:& > 100 = x100 = & % -] 4t > 2+
Fptp B2l o B 237 APV RPN ERRBIRAS
2 11419 0 TR A L 377 B/m?> H ¢ BE B AR 12 BLE 4
719 $.(6.30%) > 2 B2 F £ 4 10598 #4(92.81%) > 1 B2 T £ 4 102
1(0.89%)% % =3vim B miEF MR E BT TR RRIE SR
FFERACE 238 AR R ETERE -

W 2-36 MStripAnalysis ¥ 3% T3 &
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T LEFOFE AR R EPS RIS FETFR T AR

2-7 #E B AL (DEM)L #&E ¥ £ 53 DOSM)H i®
PO et 2 WA R

SBIFR R L A LIHRBERY S

- SRS R A T A1 TR T gkl iEl 0 2 Vg7 DEM
2 DSM @l {F2 1 1% « P4 p # i i) > ;2 @ ¥ DEM 2 DSM - i & {5
e R LT A L PR SRR

S ALK BT Y Terrascan P B TELZ p R AN HiFE E RID
ARAIH EPFEFIPN B A R R 0 AR A dn & R A
13K ZT_= & <3 jE3(iteration distance) » ¥ T H AREEH F 5 A B0 B

i

WA e PR A 18 o;ﬁr} gt = El‘v‘hAu BER oA B & A
FEUA IR ER R LFTHA L% E 5 40 B 2-39 17 2 B 2-400

B 239 BE2A1%BF6

W2-40 BLZMBLELETILW
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2 ~ DEM/DSM e 361 2215 @ % SCOP++icfl» A g fs 82 2 S N 36
% 1 ¥ 2. DEM/DSM>SCOP++4%& T3 & 4- @] 2-41° = % 77 % B4 @ 2-42--

W 2-41 SCOP++p #EiT¥ F o

® 2-42 DEM/DSM = % 7 3,
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TLEAFO R A AR EEE LI RE CEERF AT A RAFLE

T~ BIE L IET 1/5,000 Gk A B2 BTG S A EL kg R Sim E B
R AR X 0 I A BRISE T g ] K F R
Bopfem itk 2L - LRER AL L% AL

Ak o A% F E 1/2,500 ~ 1/5,000 Bty DEM/DSM = % » £ ¢ 7 31 b
1/5,000 B tg % 96 t§ 1/2,500 Bty > Bty & 40k 2-15 2 & 2-16 > Bty
23 % AT oW 2-43 ¢

% 2-15 3+ % #FaE 31 15 1/5,000 B 53] 4

95191005 9 95191026 17 95202078 25 95202090

95191006 10 95191027 18 95202079 26 95202095

95191007 11 95191036 19 95202080 27 95202096

95191008 12 95191037 20 95202085 28 95202097

95191015 13 95202068 21 95202086 29 95202098

95191016 14 95202069 22 95202087 30 95202099

95191017 15 95202076 23 95202088 31 95202100

0N [N N [BW[N |-

95191018 16 95202077 24 95202089

% 2-16 3 H#FEE 96 5 1/2,500 B 55 4

95191005NE 26 | 95191018NW | 51 95202079SE 76 | 95202095NW

95191005NW | 27 95191026NE 52 95202079SW | 77 95202095SE

95191005SE 28 | 95191026NW | 53 95202080SW | 78 95202095SW

95191005SW | 29 95191026SE 54 95202085SE 79 95202096NE

95191006NW | 30 95191026SW | 55 95202085SW | 80 | 95202096NW
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% 1-1 LMS-Q780 3 §* 3 &+3F gy R R FRF 2R

System Model

LMS-Q780

Serial Number

2220561

Laser Product
Classification

Class 3B Laser Product according to IEC60825-1:2007

The following clause applied for instruments delivered into the United States:
Complies with 21 CFR 1040.10 and 1040.11 except for deviations pursuant to
Laser Notice No.50, dated June 24, 2007.

Intensity Measurement

For each echo signal, high-resolution 16-bit intensity information is provided
which can be used for target discrimination and/or identification/classification.

Power Supply

18 - 32 VDC/approx. 7 A @ 24 VDC

Main Dimensions (L x
W x H)

480 x 212 x 279 mm

Weight

approx. 20 kg

Protection Class

1P54

Max. Flight Altitude

18500 ft (5600 m) above MSL - operating
18500 ft (5600 m) above MSL - not operating

Temperature Range

-5°C up to +40°C (Operation)

-10°C up to +50°C (Storage)

Mounting of IMU-
Sensor

Steel thread inserts on both sides of the laser scanner, rigidly connected to the
inner structure of the scanning mechanism

Full Laser Power (Laser Power Level: 100%)

Laser Pulse Repetition Rate |Natural Targets p >20% | Natural Targets p > 60%
Max. Measurement 100 kHz 4100 m 5800 m
Performance 200 kHz 3500 m 5100 m
300 kHz 3000 m 4500 m
400 kHz 2700 m 4100 m
PRR m ft
: : 100 kHz 4700 m 15500 ft
MaXAgﬁzga:z%ihght 200 kHz 4200 m 13700 fi
300 kHz 3700 m 12000 ft
400 kHz 3300 m 11000 ft
PRR NOHD ENOHD
100 kHz 200 m 1500 m
EI;I\I%}II{% 200 kHz 160 m 1200 m
300 kHz 125m 960 m
400 kHz 105 m 820 m
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% 1-1

LMS-Q780 % § 7 &H#F ps &k &k B R A 2xik £ ()

Reduced Laser Power (PRR: 400 kHz)

Laser Power Level Natural Targets p > 20% Natural Targets p > 60%
Max. M ¢ 50% 2100 m 3200 m
st [25% 1500 m 2400 m
12% 1120 m 1800 m
6% 1350 m 50 m
Laser Power Level m ft
. . 50% 2600 m 8600 ft
MaXAﬁﬁzﬁlz%illght 25% 1950 m 6400 fi
12% 1450 m 4800 ft
6% 1100 m 3600 ft
Laser Power Level NOHD ENOHD
)
NOLD 50% 70 m 560 m
ENOHD 25% 68 m 550 m
12% 44 m 360 m
6% 25 m 250 m
Minimum Range 50 m
Accuracy 20 mm
Laser Pulse Repetition up to 400 kHz
Rate
Laser Wavelength Near Infrared
Laser Beam Divergence | <0.25 mrad
Digitized waveform processing: unlimited (practically limited only by the
Do lo)flil; ngets PEL 1 haximum data rate allowed for the RIEGL Data Recorder)

monitoring data output: first pulse

Scanning Mechanism

Rotating Polygon Mirror

Scan Pattern

Parallel Scan Lines

Scan Angle Range + 30° = 60° total
S Sl 14 - 200 lines/sec (laser power level > 50%)
10 - 200 lines/sec (laser power level < 50%)
Angle Measgrement 0.001°
Resolution
Scan Sync Option for synchronizing scan lines to external timing signal
Configuration TCP/IP Etherenet (10/100 MBit), RS232 (19.2 kBd)
Monitoring Data Output| TCP/IP Etherenet (10/100 MBit)
Digitized Data Output | High speed serial data link to RIEGL Data Recorder
S e Serial RS232 interface, TTL input for 1 pps synchronization pulse, accepts

different data formats for GNSS-time information

1-3
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(95 96%FFaf) LEFHXPEIRF 50T 2=
B b EEe AE2 R (B 1-5)

BTRAER L R AU IIS R R TR s TS % (B -
6(a)) ° "M% ;i Brrcf 102 & B fb,%*‘,sfm PER- L -H
BHUR) GIS = BB A% 58 F ) B ARILHIRIE © TR S &
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TARNE O EATER S Ao RITHIE P U TFRI T L
FE O TRFXERHBREP LN AR EFELY o

212 FaFEFRRd i

I =% EERFEATT TN 5% k¥
1 F A BIEA K Ae R

F 0 EhreRE T102 & R B E R - A2 -
5 uR Boim Hup GIS # 2 BlRl Ay S d | 1 2 #hEa
AR S %

M2 plge o TRAf* A A 5T 10l #-
FEAITAE S

3 Ak R E §5 0 BAFC R T102 & R RAEH P E R - F A2 -
LR GIS # S BIBIEY SHE | MBS
£ 7 SRR S
EAICRANF S R T R ST AR
4 BT R )1 BRI T102 4 B4 BERS 3 B - 4 2 -

B Hup| GIS # BB E S SH 4 | B AR
e Bl = %

501 EFEAyESLM A | 104 E R I ARAER G U P A stk &

] ¢ GrprdlEnd & ¥ mhER T102 & R Fhpn PEwR-F -
(FEF L > FMHRRP) | FEHUR GIS & VRRES SHH ) HAlRE S %
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W14 Fi e

(a) & S+ G % Ak B E 4 R (b)2 = 1% 3 4+ %
T kR F2pge o TH iﬂ}'l ;%EL’;\;";‘??FIL-%%J101'&&5—1%?11“?%_6*“;‘ )
%/rb—i’—?ﬁzf‘rrlo ERY RS P E R - a2 - B SR GIS # A RRIEE SHE

W15 50 Bfci e Gt PERRFFAR I f? AE S
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(a) 100 £~101 & = g & % |

FAL K

1014*/*2‘.¢’ur“"'

S8

\m

PI2 B & B 2 5

7}"

(b) & ol BEA + B

SV R 2R R R T IR B

Wiﬁfrﬂnﬁﬁjﬁﬁmﬁﬁéﬁ 4¢’—&mMﬁG$“3mﬂﬂ%5$?$J
i i ¥ P

%13 102 #R§

W 1-6 F51Biirddism kT HoA F B i8S T H

JBRfrE R P R R ERE S 4

y ieg BB RS L BB L | RL jplsus | #A
E
BL B B AEE(m) B 3L B AEE(mM) | (m) (m) (mm) | (km) mm, K
1 |GOI2 |4.88865 |GO13 |3.83553 [1.05312 |-1.05245 | 0.67 | 122 | 0.61
2 |GO13 |3.83553 [GO14 |4.12705 |-0.29152 {0.29266 | 1.14 | 2.06 | 0.79
414 FRHFC b RIFIES AR

25 H AR L kS % u %5 R P2
ST1304 199200.341 2667417.881 26.850 te i e 104.02
ST1308 199066.653 2668158.878 26.550 4o Bk 102.06
ST1316 198196.493 2667590.874 25.841 T 1)1 104.02
ST1317 198308.166 2667334.217 26.201 4o Bk 102.06
ST1320 199270.786 2666911.524 27.007 T 1) 104.02

R ST e

SET L

6 iE

Rl (3R T » ~3 s A% ) sud 23 500
) F SPP% B % 5 400KHzZ o I H§4e & i 1000 3 4 k-7 % & -2
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17 » S| Tt do & 15 -

=3

Z

JRE R B A T Bl4c B

W 1-7 & 23w Rd)7 2 W
315 FafsadlTa
78 =% 7P N
B 500 = & (EAL 1 ~EAR 6)
2 T SR AR 400 KHz
o A — 5 (R4~ 6)
3 EE T , ,
7 — ik (SR I ~48 3)
4 L RAER S4BT o
CCR RN IR o - <+ 50%
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— _ﬁ- By ¥ 272 D14 D -
$—F FEivEHF
FE I E L R P PAIREF SRR B2 GNSS/IMU e £ €02 4
%ﬁﬁﬁoﬁ—%GMWMU???%%%W%%L;%iﬂ’E:a
GNSS/IMU £ 2§43 Sf4Fpy = Wb £ o 2472 5 20 51 S a2 2
FoBAU TG BREFETG o HFET R LERE Bz L B2
T E -
2-1 F 2 RBSFp AR
- ~F e L

ST

&

I
ih

%

Jui
fui

W A 2 R SR B AT L F S R e A

|
AP FEFAFACEREF S 109# 50 15 p o b B0 B £
= ~ GNSS # ¥ =k

TE

WA T AR S BT Mt E TR o P gD
7 =

22 = % {#Fh Frd) 8 M80T % 2% GNSS» 2w = % A % B4 B 2-1>GNSS
Aposh = 8 dod 2-1; 22k 2 45 GNSS HRzEM 220 2 - o g
WEA2? PDOP % 34> ® s fc® 7 <3 637 (B 2-2) 12 2Hz/s 2

BTl I 2es o 8 GNSS T (remote)?? GNSS A b 3bid £ < pF
4B 2-3

W 2-1 & %3 GNSS &3 zL 0 7 F
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Eb:CO G Qel0 oaol 1200 1500 1800 2100 2400

W 2-3

W 2-2

% 2-1 FTH GNSS A zhkEir§
TWD97 [2010]
0B | BREE "R TR 3
X Y h
1 M807 |24:07:01.84 |120:29:53.70 [198997.112 R668091.614 [38.057 |= % &4 - +4/2k
% 2-2 GNSS i“:&-?‘%& %
2 B MS807
g RE LEICA GX1230GG
X MA5 LEIAX1202GG
! = EwE e
FA 5 B
Bjolp F 2Hz (0.5 fi#fc- 1)
LR P B 13:30:04~15:50: 36
DOP Position Visibility
. . 14 T T T
E 2
z

&J:CO 0300 0600 0300 1200 1500 1800 2100 2400

% 23 GNSS A ¥ = PDOP &% GNSS 7k #&$

# _+ GNSS F#l(remote)&? GNSS 23 =bid F i jxpe F b
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pf IR RELE

= + GNSS/IMU
 d B¢ 7 ArgipliEA Y PDOP

B 2-4 % ¥ GNSS 2. PDOP & B3
B35/ 3t 45 GNSS A b A540 B 2-2 #7577 » GNSS 2 ELAT 42 6 ~ '8 %
2O TaEARY B IR ROk -

W 2-4 18+ GNSS 2z PDOP &

T o~ P EE B %
B 2-5 5 AEX P RS o F B %% > 2 Combined Seperation (&

rb

P20 A AT

W25 R rE8%

SN ST
Faem A BB O T 10 2 48502 F e GNSS 2 IMU B > 72 %4
TRFBLEFAF IR NFIH TR R TR ELY » B

M &L & (roll, pitch, yaw)¥=i%4F A 15 B U » ¥ POS [k Yom %730 5 45353
ARE fE TP AT o B¢ i 2(line002) 3t 38~ I 2 H-

N eI
T FlRI R B S 4536965~453699s(GPS Time) ¥ e roll @& + 15

s i

(R 2-6) 0 2 05 WUFR N 27) 0 £ EE SR Pl 3 W
FFIFTRBE > PERPL R B BEFp F8F i

12



pf IR RELE

% 23

16.0000 deg 4
14.0000 deg 4
12.0000 deg
10.0000 deg
£8.0000 deg
£.0000 deg
4.0000 deg
2.0000 deg
0.0000 deg
-2.0000 deg 4
-4.0000 deg
-5.0000 deg
-2.0000 deg

17.0000 deg
16.0000 deg
15.0000 deg
14.0000 deg
13.0000 deg
12.0000 deg
11.0000 deg
10.0000 deg
9.0000 deg
2.0000 deg
7.0000 deg
5.0000 deg
5.0000 deg -
4.0000 deg

t t f
453695 5 453696 5 453557 5 453698 5 4536599 5 453700 s 453701 s

W 2-6 #x3 2 Roll E+* 15 B %3

o}

7

Bl 2-7 #A2Rol B~ ISAFRE(F I RB)EFTH LT
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323 foi F UFsAIRE £

,ﬂ-é’—?"" ,ﬁ-é’—?‘ﬁ = '.}f’j:“}\: [ )gr’i'fin’—
SR B e P | poy |FRRF | FH%
)i )i (line/s) #7 % (KHz)
200515 064213 line007 1000m 7 A 110 & 60 R 111 400
200515 063732 line008 1000m g o 110 & 60 R 111 400
200515 060922 1ine006 500m o 110 & 60 B 155 400
200515 061728 line004 500m i o 110 & 60 R 155 400
200515 061332 line005 500m i o 110 & 60 R 155 400
200515 060522 1ine003 500m 7 A 110 & 60 R 155 400
200515 060129 1line002 500m 7 A 110 & 60 A& 155 400
200515 055728 line001 500m 7 A 110 & 60 = 155 400
2-2 Lever Arm &£ /B
IMU #¢ GNSS z_ = A8 # 5 LeverArm - @ IMU £ GNSS = &
S EEAI S R ) Rl ”‘li‘u?lﬁ s BRI R B4 @) 2-8 From 0 AN R E 8 S

bRt ﬁ%] ot IMU 5 Ak B@ A e v 3 17 R T R
#gr GNSS % 82 x,y,z = $hify £ £ 4 ] 5 1.039,-0.224,0.925 (H =3 2
@ ) ¥ ¢ » 12 Areooffice 25 IMU 2. N~ E ~ Z 57 RMS # & 4§ 2-9
% F ot Sem rUp o BT G iAE® POS SUBLY M

R T R T ST L T 10 A 4800} UL A
AR T AT £ BT S LAY H P iR & (roll, pitch) 32 (745 & 1
Bap > 2 o POS(Position & Orientation System) % Sv#730 2% H is 453831 3_

W 2-8 Lever Arm & B/ & B

14



CpE RS RS

#® 2-9 IMU 2 N,E, Z é7 RMS # & ¥
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2-3 Boresight Angles & %_

A& % 7 (Boresight Angles) it % ehi & P éh it K2

RS £
LiDAR s 3t 2

T P F
(GNSS) A l?; E’——E. /P'J—%E ;"‘(IMU)’ft‘ﬁ‘é & i\‘- B e % B LiDAR Lok s ¥ 4

wu_» B
7%ﬁ%%#iﬂiiﬁgﬁzﬁﬁiﬂﬁi’a&ﬁ§£%%&%%ﬁ

WA (3 %2252005) AR FE AR (N FRvEBREHT T LW

-\

¢4 i (Roll, Pitch,
Yaw) T 4 3 0 se¥ T A v E P 2 kA E chdli 0 2 Sl L IF L BE T

= =3
£
e
&
Ar'S
(
IF
E
c
T
(
3
?
%1

q‘ﬁﬁ“&ﬂ“0*ﬁmé<xm§%W@ﬁ%

#F 2k 2% 155(Line/s) ~ A £ (FOV)& 25 60 ’&fi%¢%ﬁw
FACH T R o St RSBl RE PR 8 g
T

s T W2 ITE? RPINIMU A2t BRA 2 HRBE-

W2-10 BEZFTHFRERZBILT AT LH
— ~ FEAL(Roll) i £ 13 &

LT HFREEY 0 REPL NTAME BT L AL Roll -
ﬂg%?*%%ﬂmﬁﬁ”@’%%*”&mﬁﬁiv%@zuﬁﬁo
3 MR R IMU 3 ﬁm'waam;ﬂ S S TN
LiDAR )& 3chif 4l h% %

3N
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W 2-11 FEAL(Roll) ik £ 2 B2 & % 357 A, W

« ¥ ip-(Pitch) % £ 1
BT MR BT  REPE DR E TS A L Pitche

—

Frens F KR Ao 2-12 9757 o @

& 22

BERFF LA DFH > w o R8T 0
TR &Y IMU TR di BOL R > L AT HFEREE

LiDAR % Yoentrifrdht % B 4 o

W 2-12 #@E(Pitch)ih £ 2. B2 4 F E 7 £ @

=~ thE(Yaw) i £ %
PoFHREAEY 0 RERL chih i £ L AL Yaw -
Brend F nheB) 2-13 97 o @

= 2

T
HERET LR PE S 5o R BT
TR RY IMU #rebrhhind Bl B> T L A G HFREY

=]

LiDAR % (ienifyfndh® % H L o

W 213 Ga(Yaw)ih £2 B3 A% L3474 W
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3-1 FHED I
I PTHFRFR L FTHALRITRET > TEEA LS = BN
A > = Target extraction ( f2#8#F f = % F 4L ) ~ Global registration ( #-f%#5
fe 2. TALE B 4R & Bihe WGS84 i£{7 % & ) 2 View preparation (2-2
FTHBELER ) Bl 3-1 5 FIFEZTRET S5 B 32 5 F L EE e st

LN A LA

3
b4
=y

B 3-1 3 T3H-BE]

W32 AFafalHedBa
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3-2

FOEJREE TR Y F A B (SR 1~ 6)iE 70 12 RIPROCESS
po R E et P TG kR (R ETE T 5 fE 5 TiePlane)
£ $=7 fe o i£A f35 Boresight Angles e
s p #48%F Tie Plane #p & % #c
(- ) & % & * & (Min. plane inclination angle) : Z_& tie plane ¥ -k T &
2. endo] % & o
= ) B * K4 £ (Max. plane point deviation) © 3%k T 2.2 I & & tie plane 2.
B S T AS BEAE o
(=2 ) &) T & 2Z #i(Min. plane pointcount) : T & - LT o &> Jf & 7 2
¥ o
» & & $= L 5 (Search corresp. Planes)4p i % #c
(- ) F LT (3T q 7 SPERFIEE)
(=) ERFHEE (A Td 2 @2 &FHEE)
(=) & T & 2 REEHL(normal dist) * HE &

W

W 3-3 TiePlane p #3&H T ¢ 28k 2
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SR N 2
S FTTEFE Sk

(- ) & #7% (Calculation mode) :

(Least Squares Fit) » & & % & & X $= T

%= w442 (Robust) » P g g £ =T g FFEHE 2 3
(=) FPHE@E(Tolerance): & & =t X =& % 2_ %

(z) Huwfphty

S fcide 4 3-1 ¢
%31 F5+E 3k

3 A R~ A

B4 eT fr’

-UIH

@14?ﬁﬂH§ﬁ%

W 3-4 FfRE 4k eip M

Calculation mode; Least Square Fit =
Tolerance: 0.0007100

Manual Tie Objects:
|Jze Manual Tie Objects; v

Search comesp. planes: v

Search radivg [m]; 1.000
Angular tolerance [deg): |5.000
b aw. normal dist. [m]: 1.000

Auto Tie Planes:

Use Auto Tie Planes: | )i% @9

Corezponding planes:  [41156
Weights:
[~ ‘Weight objects by range

¥k

S 5 8cE P .
1 P E Adjustment
2 L PR 32 secs
3 ;L B Least Square Fit
4 [l SR 0.0001000
S BRI TE 1B 41156
|Units: m, deg
PARAMETERS
Adjustment:

ul,
f‘}
e
o

20




TR R R R

N S R

7 1% & B Boresight Angles & H 1§ 12 2 £ ([ 3_5) o
d & 7 (Analysis)# iy 0 & 7 @0 it IF;""T;}%’& 2 pipcdh
d R BLRIE B i~ St B EERL2 %ﬁ‘%i%z:;:m
(= ) OBSERVATIONS # 7 #tR8“r&F 45 12 £ s 2 2 3 3 ‘
B L RIAAR S L R (T 5 Wﬁ%&)&i%ﬁ%ﬁﬁ

A RARATE S P
(2 ) BARFREREALAFTESRIMNE > 2 AT R 4oL A% 5 ¥
& o

ALY R RIARG T L FEfEE R
LASER DATA and CALIBRATIONS PRCS ][t
Object [ Recard | | | | | | | |
ﬁLaser data Roll Pitch Yaw East Morth Height Time
Mg 200515_055728_line001 200515_0557 . [ ] | O O L L
]z# 200515_060129_line002 200515_0601... [ i | | | L L
[“1g# 200515_060522_line003 200515_0605... [] F L] O O 4 4
Mg 200515_060022_line006 200515_0609... [ ] | | | L L
[“1g# 200515_061332_line005 200515_0613.. [ F L] O O 4 4
[¥1g#200515_061728_line004 200515_0617... [] O i O O . |
(128 200515_063732_line008 200515_0637... 0.000 0.000 0.000 0.000 0.000 0.000 0.0000
CIg#200515_064213_line007 200515_0642...
[z# Laser devices Roll Pitch Yaw X ¥ z
M arso -0.040... 026698 [¥] -0248.. [ O O
(3 Navigation devices Roll Pitch Yaw East Morth Height Time
[¥] B8 INS-GPS 1 Pl O i Fl ] ¥ ¥

W 3-5 Boresight Angles 125 it ¥ § &
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33 FEpRELE

Count [1]

018 018 0014 042 -0 -0.08 008 004 002 0 002 004 008 008 01 042 044 038 018
Distance [m]

(a) & A2Hh R T = W(4ghzd o) (b) * AR oo F
W36 FEA%HRLSIH
%32 FEA % i

T LA $ 4557 P e i % 3x
Roll -0.04076
Pitch 0.26698 FRfRrE %
Scanner 1 Yaw -0.24814
(Q780, 2220651) X 0.057
Y 0.019 R B E
Z 0.261
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TR R R R

#

fl* %2 %

g E

53

B TR (A T~ Q) S FEIRA B A, 0 1 4 4-1 #7572
Sdrk 420 He L 2204 04 > P EBS -

Z, A JQ N 74 y

eI L%
F T2 3 % % (Broesight Angle) & » & Z_ & (S 1~6)1L % FE2
Fl S ol SR

%41 ERUEFTE 2k
N $8IE S
1 R Adjustment
2 L E PR 5 mins, 29 secs
3 EpoN Least Square Fit
4 e 0.0001000
5 LR T 1B B 94953
%42 FERBESE 3L
RE LA . %R % e #i
Number of observations 94953
Error (Std. deviation) [m] 0.0204 FEu A 7 s
Roll -0.04076 EH
Scanner 1 Pitch 0.26698 FLEE B
(Q780, 2220651) Yaw -0.24814
X 0.057
Y 0.019 R B
Z 0.261
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s

CE T SRR R

1% % = § F Tf2E % % (Broesight Angle) & » & T x4 (4704 1~6)11 % FEZL
ﬂ&f—r_ﬂmﬁ(_ﬂm/ﬁ7 8);’ ,E-/ %;_ﬁ*—?—r , E_g&__}( ,Lﬁﬁk_?@rg\:—aef«rl,{j‘g‘] PF"'-BJV‘Lr—g ~ A PE'
G2 WEFR Y R AR T L o L IEARNRE % 4of 41 Bl 42 12 R
4-3

Yl‘,v.

M1 2P e rpiermd TLfRESR

1000 4--4

Court [1]

100 4 -

-0.01 0 0.01 0.02 0.03 0.04 0.05 0.06

-0.06 -0.05 -0.04 -003  -002

Distance [m]
() BAZHAE > BI(Hhztg b)) (b) TG MRS > AT

W42 TELERFBELAFE

W43 #HF T LEHMY o0
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TR MR R D

%iﬁ S 1) 18R

1\5‘%@[1\ R E T B E(ST1304, ST1308, ST1316, ST1320, ST1329) J
L B4 B 5-1 #1 o *E R IF,q:i’—‘ere* * 2. GNSS &R efe R FELHE = o
Wt T E g ART L EeL Lot BTy LB R HEF LBRE
TerraScan $-%.2. Output control report 2. #4 it > ﬁ%l MR B R IT 2. F SRR
BLo fRE H SRR BAEL 0 R L ARHARRFR K BRI
Sedrd S-lederFEsR T 0 RE BB irdR FARFL  FHRBEARIHR
Rae & fo 3 AP ER S Aok 5-1 o

B 51 ¥ aidigas
% 5-1 F T3 AELAIERE S 5 RAR)

B ARdrd g . s o

25 - - - BLZ 3 A% B ALE 2
ST1304 199200.341 2667417.881 26.850 26.903 0.053
ST1308 199066.653 2668158.878 27.571 27.499 -0.072
ST1316 198196.493 2667590.874 25.841 25.832 -0.009
ST1320 199270.786 2666911.524 27.007 26.965 -0.042
ST1329 198587.336 2667697.952 25.959 25.948 -0.011
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TR R R R

%52 FRIFBADVIEERD S (FRLAR)

® Aedr ek - o o e

Bl 2 = N 7 22 %A B ARFAL
ST1304 199200.341 2667417.881 26.850 26.880 0.030
ST1308 199066.653 2668158.878 27.550 27.499 -0.051
ST1316 198196.493 2667590.874 25.841 25.832 -0.009
ST1320 199270.786 2666911.524 27.007 26.970 -0.037
ST1329 198587.336 2667697.952 25.959 25.949 -0.010

W 5-2 Ao F 234 FI R R (T EF
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