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ABSTRACT

Keywords: 3D Mesh models ~ UAS

The most common way to reconstruct 3D model is to use existing
topographic maps. Although it can be assisted by DEM, DSM data, roof
orthophoto, wall texture material image. However, there are still many
restrictions on the actual operation, such as the inability to build the latest
3D model in real time. In addition, there is only one elevation point in the
plane position. For the 3D intersection road or complex construction, the
detail is still insufficient.

The 3D Mesh Model technology automatically produces 3D model
with high detail and real object surface by 3D point cloud data. The 3D
model not only has high accuracy, but also makes people feel immersive.
It can be a good tool for government promotion. The Unmanned Aircraft
System (UAS) is high mobility, high efficiency, low cost to get Aerial
Images that is good method for building 3D model quickly.

The core objectives of this research include:

(1)Collecting and analyzing the cases about 3D model at home and
abroad.

(2)Obtaining vertical and oblique images of Zhongxing New Village by
UAS, and producing high-density DSM, true orthophoto and real
texture 3D mesh model by image dense matching technology.

(3) Using UAV LIDAR to obtain point cloud data of Zhongxing New
Village to build a 3D building model.

(4)Collecting interior point cloud data of the Taiwan Provincial
Administration Information Hall with a handheld light scanner to
build an interior 3D model.



(5)Analyze and verify the results of test area to assess benefits and
feasibility about the application work in the future.

Important conclusions :

(1)We use the UAS is equipped with a high-resolution camera, to obtain
multi-view images above 330 meters of Zhongxing New Village. The
GSD (ground resolution distance) is about 3 cm. The 37 ground
control points are set there. After calculation 17 checkpoints by
aerotriangulation adjustment, the average horizontal positon errors are
3.3 cm, RMSE is 1.5 cm, the average elevation positon errors and the
medium errors are 9 cm, RMSE is 13.9 cm. It’s better than large-scale
(1/1000) topographic map. Make 3D building mesh models by those
images quickly. The real texture taken by cameras is more realistic
than the virtual texture. However, Zhongxing New Village is a garden
city with many trees, and the texture of building sometime are
covered by trees.

(2)By LIDAR scanning, obtain a good quality height of th object position.
However, there is currently no technology that cannot automatically
extract structural lines of object.

Suggestions :
(1) Formulate the 3D Mesh model standard, and accelerate build a
national 3D map.
With the popularity of UAV and image dense matching software,
building 3D models is more automatic and faster. There are more and
more 3D applications, but no relevant specifications

It is recommended to formulate a 3D Mesh model standard, and
the common rules for sharing and service.



(2) Develop indoor and underground 3D model technology to construct a
seamless 3D model.
Combining underground, indoor and outdoor seamless 3D maps
IS expected to become a development trend for mapping. It is
recommended to accelerate the development of 3D maps, for service
the general public.

In the event of a disaster, the 3D model can provide many space
information for relief workers. It is recommended to formulate a 3D
data standard, and the common rules for sharing and service.
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ROt F a2 - RlgERE S FCRER RS TN 36T A

- Bty e %A 4'3'&3 FERVY 123 HEd s RiTi i i
sNES LIS P ﬁiﬁé iR el 31

KA S kg Ful i REWFRES A4 S 2R A
ErRC AR HEE Y GRS N AT RS e
ABBATR Ek » K Z 327 (F5 4 ‘éiim‘h Rz iz
EE2 %Y PR 2L L f@gf T RBEART 0 LA &
W B = aGIS s B o( FTIRE 2 Rl ¢ o 0 2016)

glx’(

_Google Earth

Bl 3-1= Atz A S % B
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o8 Rz avANEERR

KRR B FAA#E RN g = AR T4 ¢ LA k47
Ens 2R A k* h# > FE 2 LS OR%E 25 bl
FIG (Federation Internationale des Geometres) 2 OGC (Open Geospatial
Consortium) % - » fiiirdado b - 2 G g B& g+ » L xR NF S
Hfp AREEH U AP M 2 2 o 12395 OGC exkt chidh > P} OB
R7Rr25 @7 ezl = a3 74 40k 320

#3202z aBFLET

Country CityGML datasets Not in CityGML

Austria Linz ~ Vienna Adelaide . Greater
Geelong

Belgium Brussels -

Canada Montréal Fredericton ~ Toronto -~
Vancouver

Finland Helsinki -
France Lyon -
Germany Berlin -~  Dresden - -
Hamburg -~ North Rhine-
Westphalia (state)

Thuringia (state)

Netherlands | Dutch cities ~ Rotterdam - -

The Hague
United New York City (by TUM) ~ | Austin ~ Boston ~
States New York City by DoITT | Philadelphia ~ San
Francisco
United Cambridge

Kingdom
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I8z ARl k

I
ln

B FAT4e sl (Virtual Singapore ) 2 - B # i ch= ‘a5 il 4e
TR ITT L o d e W2 7 A £ ¢ (National Research
Foundation » NRF) i % » ¥ d A74el 3 3+ g 12 P:'fr'yfiji;}i,?ﬂr‘f%ﬁ )
(Government Technology Agency, GovTech) § # # 4 frdid » fri5
£ > 3 b4 F 7300 FE oo AT B A e T ;g‘;_
BEESTHR He R e B E B AT
R Reng 1T AT B LR AR S P OE AR SRR %ii&ﬂ A
w e B0 dnde A A B 7(Smart Nation) <75F # (NRF,2018) o jm 45 A7 4c
Heas o ¥ A8 4738 > P 4o

* & #tF % (Virtual Experimentation)

BEATSE T AT % o bl4r 0 H B 3G/4G RE GG
FRFORERIFLZFHF AT ERR D02 A8 030
:I‘ G/4GrﬁPI_A m‘}’pi)@

s FRIE T £ (Virtual Test-Bedding)

BEATAORT ¥ ERIET 50 MEREATR ERAET G blde
BN AT T BRATAA N 2] LG LT
.u@;ﬁﬁ@wfmﬁAa@%w%u’m@:wﬁﬁw%°

= ~ R[4 K (Planning and Decision-Making)

B YT OEBIRE  REATH L BRE ST R £
(APP)911§.°wﬁr’F’MP“%9ﬁ?i‘g @r"ﬁffﬁ‘ E P
FAR G R At s g g or o

w ~ F7 3 & g (Research and Development)
BEFTAE Y EFOTA S VREAT ML FERET L
AT G AR BB ATHLE R AT b’fﬂﬁéfapgﬁ‘ﬁ%ﬂ#
FHEFTARBRFALENZ 21 E o



@ Virtual
| Singapore
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Frd ZwnAd
¥- 8z eIy

T B4 45 & > * fisk £ (Light Detection And Ranging ,Lidar) »
FOoASPERIE S I Tt k2 R SR TR 0 kAR T
Bz gt AR Z BRPER LB v FRE 2 GNSS(Global
Navigation Satellite System)% [IMU(Inertial Measurement Unit) - 2 #>
B PR R 2 R e P H S E R M i
PR £ 2 Hp b o T4 o

siiiﬁf?“v?—’fﬁﬂi‘ﬁw\ﬁﬁ’w‘ o B RMFREF
(Point cloud) & #L » JiI*t = A @Wir o & * kF g2 > Jpv :%_
Z%Qéﬁmﬁ@”’épﬁfiwﬁﬁm%$,m THFRBA
B A o P EABEIREE &R E T 2 i (Matikainen et
al, 2004) -

RFOPEAFI I TLLZP IR B F o RIRR
PP R RREERTRY A R RERAE 0 oF4-L S B4-2
4-3 -

B 4-1:54- & 4 té%;fg"’i\‘-%%i#%# i® Bl 4-28 w kiEFh R
Il S/ B i LR S L Bl P KRB ET A P
e 2t
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MMS =nsnmez

FR0FADES : FOEHRE R 4% —

FMAERRH T

EIEOEERAORN

L 3ad Bolg
ERpERBRNRENE
FURCERNRENN

Bl4-3 AP ok s EAR A AR ik

|
Xy

N

AT

# 47 pe(image matching)z P cH& 1 * 4p i f2 B 0245 415 5 &
PR L o > %7 fe(dense matching) ik i~ T e
(pixelwise matching) » ™ fe B3R B ffins — Bif~ > 5 T HRAVF LA
5T &R ek LR R A (multi-ray) T fe(E & £ £80% ~ %
60%) 17 3| & % & B2 (JEE % > 2017) -

B
)

lemE sana Uy LA
e RE T LRI E S S S
drenz a‘.,ﬁ‘b:‘; ) lﬁﬁﬁﬁ’ 'Z\vru feik + % B R e
PGB EER T B Z RS oz
@’igfﬁmﬁ$%ﬁ%%’7%%§?éﬁ%ﬁﬁho

N

&

s

RS

«%,‘a;

«k r
@mv%”“

AU B GEEDSMANE T A 5 A X0 F - SR &
HS TR 0 A ER RN R TR o BN T e A R H ke 0
ﬁi%&%*ﬁ LGB R RSN ES FE
£7DSM ; iEBEN % T e Pl R A 2 P Y hE - BT
ﬁ° ) HE - @»’““’Wum%ﬂz«é BPE - oL o Rk

X EPH Rz RET o B FES EE 2 R DSM -
@ﬁﬁm%’%&;“ﬁﬁﬁﬁﬁéﬂﬁﬁ%§@*’m g
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e R ] > B R R GEAPE 0 2017) -

BT RikeEmRpEE> B ERDFRE S H P
f"”?ﬁ Pl FE 2 MY 2 K gk B A 2RI

B e - A g 0 TR AT SRS T KT R ORE
- ﬁiw% PG RINF R AR E 0 O RET R B2 B
BHT R AR FEARER P R Bk RERFL AR
B ERMEEAC S E R R AN TR TR T RS N .

SfM (Structure from Motion » SfM) structure * % " 3D point cloud
of the scene ; > motion# % T camera location and orientation ; > SfM
1% B T T get the point cloud from moving cameras | » %< & 2
SUEHAT RERSARABRE L F ok L8 B RIZIGEE AT
R e ECE 3 A SR IR iR R CE T ere SR R Y N
Sl iz ABZ AHELIFT A XEEVRTALEN 2 8
FSE P REFEAEF o SIMat B RIZ4cB4-4477 0 B AT F
FEApEIRE G LR RIS MELFABY = djghizd
RELAE L g RN B F R bdioniod RELER  FaE 2 2
b 2L R B TR o (RUAT ™ > 2016)

W

\#ﬂ

B 4-4SfM B2 5 & W
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5@ e ATREY

i 3 F 224 (Building Information Model, BIM ) p % & 7 i

A/FERBEFEN LG BRAL G FAATAOE
RO N2 T AR A NSz BE T HA T R
v EF R A mRE o HBER LS Rz mh i

FoaaEp s 2 RE s eE AR X7 P BIRG

FEME SR EL P AR TR R RS
Hr sz A EBET A i&%ﬁ—?ﬁﬂﬁ}gki B8 (p 5231,103) -

i

X

bl

a0
=% o® g
:ﬂ“ﬂ:‘ﬂ;
‘

5

K

=3

A

= I
v
b

-

=

IFC(Industry Foundation Classes)% CityGML 4 %] % BIM %2 GIS
2 BAaER BT L B AER > [FC &2 CityGML K £ & ¥3bhed
AP 2 kit o d 3 BIM/IFC & GIS/CityGML 2 > = 2~ fr i2 2
R F L APa B T IFC 2 B B kI
CityGML -

@ 4- 5 BIM 7+ &, B

Bl & Xk J&: https://area-info.net/building-information-modeling-market-
2016-2023-outlook-research-report/
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\\\

o o& RERPI

L3

I

AR RO ERE G DR T H A S
(Generic Model) ~ #% 2 7% (Photo-texture Model) 2 2 ;2 & ;% (Hybrid
Model)zZ 3= -7 -

- T R

o NEP R A HEP A R B BT R RA G I
Phm R NIZR TG FTRIE Y ORI NI L A G 0 &
FEH R o BT RIEORIERNE S > BE Bt A e i
y%%ﬁﬁﬁﬂﬁiﬁ ik o Rl ¥ AP B EF
#

Bl 4-6 4 7 B % 3D 7
B & % & :Google Earth
=~ R E SN2 EE

GENEFREA I REF R e Bt A e 2

@@@’ﬂﬁeﬁﬁnﬁﬁm%#wwlw TRIL2 2 B
CHEEHHABRBIIBGT A 2L EFTEG FRDE
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Fa7mt gdEaDnal
@B * %k :Google Earth

=~ REFBFHT

FEFBEAFEL Y N EH R R N2 RO g
B RBLURNG-SEF LAY N ESE o £ R ENES Y

- ) SN %s‘f“'l“a‘é' o P EFIEHCG N W anirdl 2 M p F
oM MET MR ARG NEFEF ORI 2

S SR 7 ’E’Fﬁ’]ﬁﬁﬂi&iqﬁ AR AP 2R Y SRR

FESEFEAMR R ENESF AT R F KA FE S g

AR AFAFEEWEFEAL S ADWHRT > BT RET A

-

R 487 b S (1A )
B & % k:Google Earth
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& = aid

Z A (BD Model)dx e ~ £ th2 ¥ A L = Bz & RHA
(3D Mesh Model) %2 =
P deis o

-

N S

29 847 (3D Solid Model)# 48 - 4p B b 7 3

Mesh model 5 F g8 5 87, cn & > i@ ¥ d = 475w )&
Wb S iFA g o e Mesh model sk & - 2 5 g~ M 0 KD
1 78 B (vertices)if A2 k ehE AL 5 #(edge) B E BTG e L
*eh i FARH G w (faces) > e L d F Ba & = H0A (model) -
R R

7

e
PR REEDSEA T P BB
PE AT g G 0 T 3F 4 3D Mesh modelshp B it 54 = &

oo A E B o o (R R 0 2018)
Z AW

Mesh

NSO

B 4- 9 Mesh #£ 4 7+ &, B

%

222 o EHRA

oo LEEH R T AU BA L

= % 4% (Triangulated Irregular Network -
TIN) » 2 4 F 2 FaEimdwmPEIFTEd TRFE R B
&3¢ (photorealistic surface texture ) &3 #3212 #5 » T
2oz A e

T A5 f
br@l4-10 = #7m 2. DSM > f B 5 027 T A B B e S

fé,fEa
27
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HP 2% P AE- Rz ks TAHBYDS EEHER FRA -
7 - £ aDSM g ¢ pEEc o F R (AT ER C F 6 B
TR R R GRIE AR AT RF R BT RBRER ik
Vet TR EF DGR R FFR R BB S B 2 A

EFZ AR EE > LI EABI L FWT O F 2
E&E RS E T 1A SRS R

(P 723t > 2018) -

EE L

AT KR R R B R PEES e Rz &
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%o4-1= & e R AR R

= & L i
S I SR - R = Y )
7oA T

e | LFEABE A 1.7 pdit Pz g LOD1%
248 * RS PN | B HY

3.8 7 B miRenk Bk | 20507 B A R

4.7 F M A B RS | 3HAI S A RE S (R
B0 X g R MaEHCM size-]")
i 4.5 B iR R A R
gk | lEZerREAsN 13 & - My B4 & H
2./ 2L =k
346 L TR 2.LOD 21 ¥ z_ $-7] & -id o
4FFHFAF 20 WA | HHE
6 AL 3. 3& PR T ik

5.3 A RBP 2 @ By REE = BB
BRRBEE S A E%‘H%l%
By - R
6.4 d (S

—

o 1§ & 2 ;Kﬂ FiER %s_"'l g A i ¥ A

PR |28 E REEARE (250 ~’P e * fud §

3. A7 2B OGCIi3s# | 3. 4{“”“] 7 %P OGC CityGML
R R R o A
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¥I8& a3 TRER

( Open Geospatial Consortium » OGC ) ¥_-
IEJ_?;F'*F PR AR e I B eh
73 WMk Sy 2 £ 5 o OGCHR & # 4t
LA E é#éf‘/ﬁi?ﬁfi% C R B  FEE D (e
I %2 i~ 3DriE A IR 5 )~,T,ui@ézbt’f§%’5§1§’_~ém
sieiRE o ¥ % 5 (0GC - 2018) ©

PanOGCE = A &3m0 2 & 5 CityGML % i3s >
3D Vector Model # £ * CityGML > & 3D Raster Model :¢ * i3s °
CityGML%_ % = 2 GML 5 A#H L 5 £ 5 2 35 R R T > 3§ #
PR 0 B op e A iE ) i3sH_— 1B rascene layer i A # o 5N
e R R E U H o i * AvIntegrated Mesh > B § fidFehz AME

FLE 7 peAr o
- ~ CityGML

OGC#1# 41 2. T35 7 2 312 & 2 3% 3 (City Geography Markup
Language > i #CityGML) ; = - ﬂ%?ﬁ@;\ TR AR 7o
PRt ® s A KA B WO FRF N (semantic
information)#-3] > v & = Mm s T BRG] Pk b F T
¥iPaop g e R mﬁ‘%zé WA BT méﬁ}ﬁz\,
7t 7% (boundary-representation ) 2 %_5 =% %2 (solidgeometry ) # ig
2 2% B ERE B4 om 2 Feniz4p B % (topology ) 7 % i+ o
CityGML =_& 51 1t i chiw’& & & ‘s (Level of Detail ,LOD) > ¢ LODO
FILODAL 5 Wl i F 43 ) ~ 2 4= b A5 2 P304 8 L A e iR
B (4r# 4-2) > CityGML#1 z2_%& chLOD e & &7 & 4rBl4-11 - £ 4-37)
5 OGC#*r# 1 ¥ LOD & &2 & 7 & -

WiEFHA G b 0 LODY ddrgkenE A F1LOD0 » 7 AR 5 1M g
Bk Bl R E 25D iE e A543 5 LOD1P) A d e T B
R -H; w = erff & #-73] (block model) ; LOD2 sz 4= H273| f] ik 2E 47 2.

TR ﬁ-'f‘—"%m Al E A AN AR Al @ LODBE‘J,ﬁE 1R ETE
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WAoo Fuled 2 B > Be 7P ERA LG B o bR
LOD4 R % LOD3# »L%iﬂ poFn %f#L = oo E L ) IR B

4o s B~

PR E T R~ E R ER(F % & 0 2018) -

# 4-2 CityGML #_% 2. 'm'& & k& %(LOD)

LODO regional, landscape

LOD 1 city, region

LOD 2 city districts, projects

LOD 3 architectural models (outside), landmarks
LOD 4 architectural models (interior)

@ 4- 11 CityGML z_% 7544 LOD(OGC > 2012)

% 4-31L0DO0 & LOD4 # B % %% 3% % (OGC > 2012)

LODO LOD1 LOD?2 LOD3 LOD4
Model scale regional, city, region city, city city districts, architectural
description landscape districts, architectural models
projects models (exteri- | (interi -or),
or), landmark | landmark
Class of lowest low middle high Very high
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daccuracy

Absolute 3D lower than | 5/5m 2/2m 0.5/0.5m 0.2/0.2m
point accuracy | LOD1
(position /
height)
Generalisation | maximal object blocks | objects as object as real constructive
generalisati | as generalised features; elements
on generalised features; > 2*2m/1m and opening
features; > 4*4m/2m are
> 6*6m/3m represented
Building no no yes representative | real object
installations exterior form
features
Roof yes flat differentiated | real object real object
structure/repre roof structures | form form
sentation
Roof yes no yes, if known | yes yes
overhanging
parts
CityFurniture | no important prototypes, real object real object
objects gener-alized form form
objects
SolitaryVegeta | no important prototypes, prototypes, protoypes,re
tionObject objects higher 6m higher 2m al object
form
PlantCover no >50*50m >5*5m <LOD2 <LOD2

...to be continued for the other feature themes
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= ~13S

0 iE- HIrEH 3D PN et 4 > OGC »r 2017 & 7 w2 Esri
WA I3S FRER 7L OGC hR% = BT FARE - 21k ¢ 5
I3S .4 (Indexed 3D Scene Layer) » % A7 R4 ch= MR
.45 SceneLayer Package(SLPK) » B it e % e it & gL TR 5 ¢
B rta = AT Loz B A 47 o

I3S E_F#ed » v E - B4/ E 2D fo 3D ehF R EF AL

- B3 % (Web Scene) » i% i B i 3N 3% B ;ﬁ;ﬂgpgﬁxg& g
M A EREEBAMP i3S £ * LOD L 0 & ot b
R AT BHnRt o A ae A 24 JSON e
REST = ;3% PR H B> oo s B R L Z & - Bg ot
i&fg»\{gh i % B3] Map Tiles # &5 0= 54 5 JPG & PNG » Vector
Tiles EJ—‘EJJ i® 3 4% % &3 (Fonts » Info » Sprites » Styles ) > @ &
I3S ¥R 4 H gE 5 et 8 5 SPK(SLPK > Scene Layer Package) » © & &t
39 #-15 z’ﬂ3D PR S B AL R RS ﬁfaé‘é %3 1% 1 ESRI 1 ArcGIS
Enterprise( 2. = ﬁijf:\ ArcGIS Server)# i > # & % ArcGIS Pro ~
ArcGIS Earth 1 F £ 2 42 P~ - P L 4% i3S H2> @5 Vricon ~
Pix4D 2 Bentley(lntegrated Meshes 3 #L 4] i) ©

Runtime E I

ArcGIS Earth

I3S In the Platform

r Online Content
and Services

Scene Layer
Package
-
<

9

Server Online Content
and Services 3D Data Providers

Data smh R = E g
[ S

ArcGIS Pro

Bl 4- 12 ArcGIS T 4 1/ I3SHE# % 5.0 77 & Bl
TR kR ArCGis e F
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N
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G ORI o 05 KA 3 100m 0 ¥ 2 45-50 B & G

4l
MRESN I TE RPN LB TRG e nP s X ATERR
6 ek Ak T E (o 5-3) 0 ME R eE AR

"

T o

B 5- 3%k A pHEsudp RAIBI(= ¢ 5 IpFEEERN)
() BARPEF a5k

PR T AT (R P B R
g A ) SEF K ﬁs\ﬁ%’%ﬁa 6 3 BT 4o 5-
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o8 EdRE

3 5 b mA%M@w’@*M@&'%ﬁwéﬁgaﬁ#
FUPEE AR M E Y 2 AT L iR o Bl AIREF
HrE 72245 e 3%?%%5?']‘& v B P E ‘YF hEBR R T
WAL E A Bk DA A RRESE 2 TR
BUBa A 1A T BB AR Y B AR S o A
RIZAX S > 7R FM SRR S TARG > TR ARFIE T TSRS

MEWF S RE LT R AE TR AERT R
B> o

El

FUREAIBEF R 2 450 R TR P iR A FE2 B
&?ﬂwﬁiééwi’ RRIGER 2B FHRARLR

THEXR 2 BEEBEAREAAZ EE G
o H AR B PEL o FHEA40E 55 B 56

ﬂ%%ﬂ%ﬁ%fﬂtﬁﬁwmﬁﬁ:ﬁﬂuﬂ‘am€¢ﬁﬁ%biﬁﬁi
L (e -Global Navigation Satellite
System, eGNSS) FEIZ 5 ik %;%,3% ﬁ‘w TWDO7 » ek e R ik A7 v
TR AR W T PRI e R 2 BRI R E
AP AR EIEE  HERPIET S - EATERIZ 2 R H

BiEERpedod 51 supliz g4 # 4o 5-7 > e-GNSS *H L p| &
354 @) 5-8 °

H55 :‘E J@E'J ’f B 5-6 Hup| ¥ 4] 2L
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B 5- 7 ﬁﬁﬁl}ﬁ#ljg& # 33 B 5- 8 e-GNSS ¢+ % iE‘Jié

% 5-1e-GNSS 17 428§

SE TN

‘Lﬂ

Z_(FIX) f2% > 180 2 2 }

N

"‘EJE'J 2 = > &= : SRR 60 4 4

v

o

ZTLERLIEPET G =8 L =40
% %ifi%’_ﬁiiélOO Eof o

A2 =20 %k
F2 =50 3
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SRk TR HE Rk 2 B2 T 45 POS (GNSS

MU 2 25 (L@ n R Fami ~ BRARH f?
F)E o FALAIEIRA > L Posg-fﬁ*a<¢ﬁ':‘aﬁuw, o e
s 3

EH S S SRR S BRI R TR
%%$i%§?ﬁiiﬁi%@’#ﬁm%*l;£$*9“ g},
Z T AN 42 B]5-9 -

kg T FA ST 4 5 TerraSolid > 3% #5048 ¢ 7 TerraScan -
TerraMatch ~ TerraModeler - % > ﬁisal * Fdek i B2 R 2 POS frupt
0 T RSLEZ dER T L EE TR h IR
Bz wBRZ MR - BT LE " Google SketchUp » &+
fic & Google Earth i* 5 B+ T 5 > { 3@ 28 Fan® o d it iﬂ”ﬁ
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FARBRETFE IR AL TN AR S EUR
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TR EOFPEBIFRIR) FFNIBERLIFR RFR ﬁ
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FABZSEEFTR O FE S OA & FlE L IR &
s i Fpt APy kY » VR* 22 3 Mg
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F% |dE[m] |dN][m] dh [m] ds dh(abs)
1 0.0126 0.0152 0.0586 0.020 0.059
2 0.0014 0.03%4 -0.2831 0.035 0.283
3 -0.0297 -0.0001 0.0127 0.030 0.013
4 -0.019 -0.0247 0.5158 0.031 0.516
5 -0.0041 0.0434 0.2845 0.044 0.285
6 -0.0151 -0.0688 -0.0164 0.070 0.016
7 -0.0112 0.0294 0.044 0.031 0.044
8 -0.0124 0.0553 -0.059 0.057 0.059
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9 0.0119|  -0.0225 -0.013| 0.025 0.013
10 -0.0028 0.0064|  -0.0149| 0.007 0.015
11 -0.0014 0.0138 0.0122| 0.014 0.012
12 0.0319 0.0205 0.0491| 0.038 0.049
13 -0.0208| -0.0263| -0.0401| 0.034 0.040
14 -0.0153|  -0.0177 -0.022|  0.023 0.022
15 -0.0068 | -0.0358| -0.0385| 0.036 0.039
16 0.0078|  -0.0402 0.0443|  0.041 0.044
17 0.0082 00191| -0.0273| 0.021 0.027

Mean [m]|  0.033 0.090

RMS[m]| 0.036 0.162
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