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ABSTRACT

KEYWORD

Purpose: This study compares tree metric estimates derived from terrestrial laser scanning (TLS) and mobile ~ =A| 7t24

laser scanning (MLS) for urban street-tree inventory, focusing on inter-sensor consistency under an identical
processing workflow. Method: Point clouds collected along the same street segment near Bomun Station, Seoul,

Cj3g g
28 2f0|ckTLS)
OIS 2f0|EHMLS)

were acquired using Leica RTC360 (TLS) and Leica Pegasus Two: Ultimate (P2U, MLS). After exporting both
datasets to LAS, we applied the same LiDAR360 workflow (ground normalization, individual tree segmentation, ~ Urban Street Trees
and attribute extraction) and matched 41 trees (N=41). We compared TreeHeight, DBH, CrownDiameter, Digital Twin

CrownArea, and CrownVolume using mean difference (A=P2U—-RTC360), MAE/RMSE, and paired nonparametric

Terrestrial Laser Scanning (TLS)
Mobile Laser Scanning (MLS)

tests. Result: P2U tended to underestimate TreeHeight and crown-related metrics compared with RTC360 (A [ipAR360
TreeHeight=—1.02m; ACrownVolume=—103.38m®), while DBH showed no significant difference (Wilcoxon

p=0.6078). CrownVolume exhibited the largest discrepancy and variability (MAE=124.29m*; RMSE=183.40m’). ACCEPTANCE INFO
Sensitivity analysis excluding outlier candidates confirmed that the overall pattern remained unchanged. Received Jan.9,2026

Conclusion: Under the same commercial workflow, TLS and MLS results are not directly interchangeable for
crown metrics without additional QC or calibration, whereas DBH appears relatively stable in this case study.
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Data acquisition RTC360 Pegasus Two: Ultimate(P2U)
(LiDAR scanning) (TLS, Terrestrial Laser Scanning) (MLS, Mobile Laser Scanning)

File—format
standardization

Export to LAS file

LiDAR360

I
Outlier removal

Ground classification

R Height normalization
Data processing (ground-based)
(software-based workflow) I
‘ Individual tree segmentation ‘
(automatic TreelD assignment)
I
‘ Tree metric extraction

(TreeHeight, DBH, CrownDiameter/Area/Volume)
I

Tree matching & sample construction using TreelD
(Reassigned under new criteria)

Comparison Mean difference, MAE, RMSE
& Paired-sample test
Analysis Outlier screening (IQR) and sensitivity analysis

Fig. 1. Workflow diagram
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Table 1. Specific values of data acquisition conditions

Platform Condition Specification

Scan date 12 June 2024

approx. 10m
2,000,000pts/s
Class 1

360° (horizontal)/
300° (vertical)

0.5~130m

VIS, IMU,
Altimeter/Compass/GNSS

Station spacing/layout

Scan rate (points/s)

Laser class

RTC360
Field of view (FOV)

Range (min~max)

Navigation/
registration sensors

Scan date 11 June 2024

Driving speed 30~50kmvh

Scan rate (points/s) 1,000,000pts/s

Pegasus

Two: Laser class Class 1

Ultimate
(P2U)

N/A (horizontal)/

Field of view (FOV) 360° (vertical)

Range (min-max) 0.3~119m

Navigation/registration sensors GNSS/IMU/SPAN

Season (leaf-off / leaf-on) Leaf-on

Common Traffic/pedestrian

. Moderate
congestion level
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Table 2. LiDAR360 Parameter settings for ground normalization
and individual tree segmentation

Step Parameter Value Unit
. Neighbor points 10 -
Remove outliers - —
Multiple of std deviation 5 -
From class Never classified -
To-class 2-ground -
Max building size 20 m
Classify ground Max terrain angle 88 4
points Iteration angle 8 ”
Iteration distance 14 m
Stop triangulation when | m
edge length<
From class Never classified -
From ground class to 1-unclassified -
Extract median Min height 0.02 m
ground points Max height 0.3 m
Grid size 0.5 m
Multiple of std deviation 0.3 -
Dy TN |y oy i | P |
Normalize by | Add The Original Z Value Check )
ground points | As An Additional Attribute
From class 0,1,2
Cluster tolerance 0.2 m
Minimum DBH 1.2 m
Height above ground 0.3 m
Trunk height 1.6 m
Minimum cluster size 500 -
Maximum DBH 1.25 m
Point cloud Minimum tree height 2 m
segmentation | Optimize color rendering
for individual tree Check -
segmentation result
Open as As table -
Data type Points -
X TreeLocationX -
Y TreeLocationY -
Z TreeHeight -
Show lable TreelD -
Aol AAH 02 e tEAE SR
M9l BEY 7l 4 F QY P70 Gehe, B4 Tl
7Hxﬂ£ W9 HEE 7 B0 Ptk 5 gH A2e LAS AR
gsto] glold FAl& Tk, | 34t Hlw S flsf A A
EL =, A A oA 7hs et ot FLS A ot HE
A8l A 40w it B B ATE F4 foo] e
HEEZ A LS FASH] Hsl, 24 i ORAE) o] 22e-A11(QC) ++
A2 AR AgAer aAskHH. 2@ 71E2 (1) TLS
(RTC360)2F MLS (P2U) 7oA T 7iAl= 1:1 v o] e

A, (2) L1DAR36OOM 57K x4 W4(5=11, DBH, 3%, £3d
T arEEo] FErgte] gle A, (3) A4 Hagtol 0
s HVJ*J grolobd Zl oz A ostatt. £ HlolH Al (41
7S B S5 2F 240 ZSHATH(N=41).
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o] ] (outlier) ¥ EE Tk (sensitivity) B A o] AL
O A o g S35l A A o= HapE AH] TF ApolghHA
=P2U—RTC360)9] tffah IQR (1.5XIQR) 40 & o]4}2] $12
A5l o)A FH A (TreelD)= E2 3703 H, sid A4S
AeR MAE A A7 & A8 vt 71 gelskgl

%] 2k Zfol= 72+ o] tisf /N A & P2U AFE3k T RTC360
AE3LE] Aol & Alttste] Frtslaltt. A1 Bt 2kol & Fof AH|

ol
il

ﬂll

1 BZF@E AAH o2 ¥ A Ee H AA AEHEA)S &
olstqith Bt @2 2712 ApA o & AAsH] Yof FFA e
iP(MAE)—‘Z’r Xﬂ—é’—% s 1%21}(RMSE)§ ﬁao}‘ﬁﬂ} MAE&

2
2 0.052 AAsHArt x}
Shapiro—Wilk A%
ol A 2polgke] Ao
H| 7+ 2po] AA-2 vl EH%EE— A7 Wilcoxon #2591 A
B(FS)= FEotdth. £ 570 R FAlo) Aol & ot
FH I FAE 22lote] Holm B3 p-values 7] E1stct.
8137]= Wilcoxon A¥to]] 23t rank-biserial correlation
ARgSte]l Hastgl o giate] EAYE FEAES J4t
95% A= Fto = A AAsHTh 2 A+ Al AR E@E A
)& AA= e BALE HFo| o}, TY A AANA A&
4] T4
A 7

F

Aol Wrtse ©] 2L £t

¢ AWPAE gL AN fe Bland
Altman W& %7} 2.83kcH29]. 2 W4 dhsl 2Holghe A
~(P2U-RTC360) 22 Aolaln, Bare} E%ﬁdﬂ% ol-g

ST

% Foteet.
A% 22 71 olele] S4% AR AR £ 0F E 2
] S

HEAISH 4 glom 2 o]AkX

%

(el A QR F2(AQL - 1.5 AQ3+1 5XIQRIE
A-g5to] o447 FHE AHHET, ol F) TreelD X U4
QL Q3, IQR, sHH/A®E B2 sttt Eat ‘047 &
BN ol A48 1A 29 PAUTreeD
5,26, 28, 29) AT WAE EAN=36)& +85}e] 78 2

of egAS satslslnt.

H (outlier candidate) AJ8 2]1-& AHA o] A o519t} M4 2fo|gh
XIQR E=
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2 oA Leica RTC360 (TLS)T Leica Pegasus Two:
Ultimate (P2U, MLS)Z ?‘455} HTS LASE 543 H,
LIDAR3600IA 5Lt A o8 &3 45 2|4 A0S Hlwst
Aot AL T ZHoA L AR i E 4157(N=41)E5
o7 LHlom HW WEE £3(TreeHeight), §127
(DBH), &= (CrownDiameter), A2 (CrownArea), 3%
Z(CrownVolume)oltt, ] 7F zpol= 7% ]Eﬂi P2U
RTC360 %] Zfol S 71 o2 a9k, Aites Bt ++2 2
o] (gH] 7+ APt A B AW LAHMAE), AlE Tg R
ZHRMSE)E &4 2 & AAI5H3iT).

W] e WS Hwshd, $31E= P2U F# 10.63m,
RTC360 Ft 11.65m= P2U7} B WA AHE 5= 3] FAH 3
T}, DBHE P2U B+ 0.336m, RTC360 B+ 0.336m= F AH[7}
Bt oA A9 FLYt 8 A H Y A9 +HHL2 P2U B+
7.21m, RTC360 B 7.81m, $HHA2 P2U B 46.79m’,
RTC360 ¥ 54.34m?, =422 P2U B+ 276.82m’, RTC360
Bt 380.20m 2 Wreb, 3 T 2|3 Atell A P2U7t o 2
ArZ )= Agko] WA QL) o]t HHF v _,—Jr_% ZH:]] 7+ AdrA vy
P2 HolF A, Aol vl Sge
ﬂhﬁEﬂﬂﬂ4h11%231ﬂ%4ﬂHLﬂﬂmﬂﬂﬂ
oA} ARE FA o2 ATE At So] WS B o]
R T 92} 7]/ (MAE/RMSE)E 3 Al A5, o] ® 3=

A 28 A S BATA BY 4 S T

411 (TreeHeight)+= P2U7F RTC360E tt Hw&4 22 °F 1.02m
A A2 E T AR RE 415 F 3954 P2U 171 o Z
A vebt o, 119 021 37]= MAE 1.03m, RMSE 1.69m=
Qofeeh d-g 32 Bl A 5310 AgH] 7t Aol = FAA o R
olsttt. DBHE B+ #te]7t —0.0005m (A €] 0ol £4) o2 1
Eht ] T A A QD St 2po] 7F AMAAE Uit WA E 2= P2U
7t o e A9 00F T 2 AL 1952 HgFo] §H& 0 2 a6}
Al A2 A] ¢k, 274} 2]+ MAE 0.058m (2F 5.8cm), RMSE
0.087m (¢F 8.7cm) ¥t} t-&EE H| WA &= DBHE= 23t 20|
7} gel=] 2] 9kt 3Z (CrownDiameter)S P2U7F B2 0
2 °F0.60m A AHEEH G, 415 F 347004 P2U 3E o] T
27 Vrebstth, 320 03} 2] E= MAE 0.86 m, RMSE 1.60m
gow, | 7 Zpol= sttt A (CrownArea) HA]
P2U7} B4 02 oF 7.55m” 27 AFEE I, 415 F 34500 A
P2UZ} B 2o e Bt @3 A #E= MAE 11.67m% RMSE
19.54m’2 vebgom, ] 7t aole foletdnt. $EAA
(CrownVolume)-> H|i W= - 8] 7+ 2ko 7} 71 24| yehd
FEolt}, P2U= RTC360 tH] w2 0 2 9F 103.38m’ 2H| *}E
B, 415 5 3550014 P2U7F B 242 gk Bglet @4 A%
MAE 124.29m’, RMSE 183.40m’2 QoF=|n], Zu] 7+ x}o]h &+
OJstGinh. &, FRAAL Fat 2fo] AAE A0 fAE W e
ZARE e, ] 8 T oA A 7P B2 FO7 B ast
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Relative MAE by metric (MAE / RTC mean x 100)
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Fig. 4. Relative MAE(%) by metric

Relative RMSE by metric (RMSE / RTC mean x 100)
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Relative RMSE (%)

TreeHeight DBH  CrownDiameter CrownArea CrownVolume

Fig. 5. Relative RMSE(%) by metric

Bland — Altman 24| A 4=11(TreeHeight) 2] 95% AL X ¢
(LoA)= —3.68~1.64m= YEY, /AAE 2= P2U7} o F 3.7m
72 o ZA 422 4= a2 AR 3418 (CrownVolume) 2]
LoAt —403.99~197.23m’% Zo] 714 wol, S 4 A 7
WebEAdo] 7P e A m S Agelstgiet. ERF v Wk A
ol A 4=11(p=0.0049)2} 4=TA A (p=0.0028) I3t HIFH HIFO]
o], 7t Z A L45 P2US] IHAFA HFo] S 7t

540l AHe Bz

il

St7] 9fofl, & A= At oA Y] AHAI 2E B /4

B A RE ML R 4HE6R] 29 @A sholl A, 5Y YA ER (LD
AR360)2 AHEH A 4Tto = A of bt a3 4 die] A%
(proxy) & AT & =wolA ] 1t Zolghe A=(P2U—
RTC360)0.2 Aestaz, (1) 3 5 2&524-(U0D+«= UOI=
— ATreeHeight=(TreeHeight_RTC360 — TreeHeight_P2U) [m]
2 A5 AtHUOIZ} 242 MLSOIA 3 AR 22}o] A2 o
B AAPeS AAD. (2) 73 2T 252 (EOD = EOI= — ACrown
Diameter=(CrownDiameter RTC360— CrownDiameter P2U)
(m]& A OISIATHEO L 245 3 o2 22} dEo] J). 24

Table 3. Descriptive statistics and paired-comparison summary (n=41)

Tree DBH Crown Crown Crown
Height Diameter Area Volume

Unit m m m m’ m’
P2U 10.63 0.336 7.21 46.79 276.82
(mean+SD) +4.13 +0.187 +2.79 +30.36 +228.26
RTC360 11.65 0.336 7.81 54.34 380.20

(mean+SD) +4.70 +0.208 +2.89 +33.46 | +295.61

P2U_mean 10.63 0.3357 7.212 46.79 276.8

RTC_mean 11.65 0.3362 7.811 54.34 380.2

MeanDiff

(P2U-RTC) -1.021 -0.00051 | -0.5998 -7.547 -103.4

MAE 1.025 0.05798 0.8618 11.67 124.3

RMSE 1.685 0.08696 1.597 19.54 183.4

bman 9.09_152 X 6.07_El§>< 1.352>< 3.03§>< 3.59_47l><
10 10 10 10 10

Holm p | 4.55x10™" | 6.078x10™" | 4.08x10° | 6.07x10° | 1.44x10°

T

(rank-biserialy| 0988 | 0094 | 0733 | 0707 -0.83

A mean | [-1.515, | [0.026, | [-1.112, | [-13.206, | [-150.54,
95% CI | -0.688] | 0.028] | -0.190] | -2.058] | -57.47]

Count

(P2U<RTC) 39 22 34 34 35
Count

(P2USRTC) 2 19 7 7 6

A1} | ACrownVolume| (=|CrownVolume P2U— CrownVolume
_RTC360 1) UOIt 73t oFo] A4 B 31 (Spearman p=0.811,
p<0.001, N=41), EOIS}E & 2|5t oFo] A2 H A h(p=0.683,
p<0.001, N=41). 3+ UOIE A& g g AP 3] Aol A
| ACrownVolume|=44.8+77.9x UOIZ ZA =] 9]0 (R?=0.60,
p<0.001), ©]=P2U =17} TLS the] Im & A HED4E(F 4
B AZ0| F45) SHA| A 9] ] 7 2pol 7t B A 02 oF 78m’
F7¥oh= A et o] R (TreelD 1, 5, 26, 28, 29)5
A &3k M7 E B4 (N=36) A &= UOI- | ACrownVolume | A3+
(p=0.801)7} EOI- | ACrownVolume| A (p=0.812)& 2% &
SJe A A E1Y(p<0.001), 5T 3451 Aol 54 el o)
o 295 A3} obd S lstoct. ol2ig

MLS 87014 B2 71ah 3 A2 Qo) 42 A
QA 2ol AW4E, A4 LB 79537
o2 Baz4E H5Ho] S A AT

s & 7 A Are] B AAE 22 2R, I
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Table 4. IQR-based outlier screening thresholds and identified )
RTC360 vs P2U: TreeHeight (n=41)

outlier candidate TreelDs by metric

R2=0.924 -
Tree DBH Crown | Crown | Crown 161 Mean diff=-1.021 e
Height Diameter Area Volume MAE=1.025 g
- 5 5 RMSE=1.685 e .h
Unit m m m m m 14 A /’. s b °
Q1 -1.33 -0.035 -1.01 -15.283 -203.032 € /’/ ¢
Q3 0.22 0.035 0085 | 0511 | -2.403 £ 2
o e
IQR 1.109 0.07 0.925 14.772 200.629 % 10 et
9] T -,
Lower -2.99 -0.14 -2.3975 -37.441 | -503.9755 '5 /”
o /'
Upper 1.446 0.14 1.3025 21.647 298.5405 & g o © °
OutlierIDs 29 1, 5, 26, 28| 28, 29 28, 29 28, 29 ,/,
1
Table 5. Outlier candidate cases: sensor-wise estimates and “0 = 1:1line
differences by metric 44, i i i i i i
4 6 8 10 12 14 16
TreeID P2U RTC Diff Metric RTC360 TreeHeight (m)
29 8.092 16.648 -8.556 TreeHeight
1 0471 0168 0.303 DBH Fig. 6. Scatter plot (TreeHeight): RTC360 vs P2U
5 0.275 0.015 0.26 DBH
28 0475 0.645 -0.17 DBH ] R—— . .
H Mean diff=-0.001 47
28 12.438 8.614 3.824 CrownDiameter | mAe=0.058 . e
29 2.038 10.151 8.113 CrownDiameter 061 RMSE=0.087 y/ o ©
28 121.502 58.283 63.219 CrownArea 0.5 .,"
: ) %o P [ )
29 3.263 80.923 -77.66 CrownArea 5 4 .,/‘ 00 ©
< 0.4 e
28 884.79 466.788 418.002 CrownVolume é 0 ° L4 ° °
29 5.968 598.168 -592.2 CrownVolume 5 0.3 o ///
0.2 //'
2F 2 e A 0 2 Zhastes AE Beled, & &0l 19 AZE)
RMSEE 1.69mol A 1.06m= Zaste] 4% Sk Abe] 7t 04 7] i
BE FjA7|= G 1T 5 Al 00l 7 -7 Libline
2 799] A8 S, PUE RTCI60 o] 31 2 43 4 N
HollA Aty o2 o] 2F2 313 AtEohe Aol FRIE L, s
zfol EAH O 2 Solatgict, BhH DBHYE T A 7F B 2}o] Fig. 7. Scatter plot (DBH): RTC360 vs P2U
A9 G BARORE FOlshA] Spof, £ EHANE A 7F
AN A A o oA o] TFE O L} 2~ (271
arph iAo R A FRoR et S e, RTC360 vs P2U: CrownDiameter (n=41)
DBH, 22, £ 4, 34| 4)of) thoff ] Hof £ FEHAL, . *
o ) 121 R?=0742 L
BT ZHA), MAE/RMSE, Wilcoxon 74 p-value (2 Holm 274 ngjg'ggz-o-ﬁoo L
p-value), &3 7](rank-biserial correlation), 18] w2} RMSE=1.597 ° /". o
- _ _ . . 101 ’
95% AP g WMol QoFst Aoltt E3E Fig. 6.~Fig. 10. £ ,/";o.'co
(Scatter, 1:1 line) H] FAMEZE] B2 o} W o BE A 7A O g . 27 %
€ b ,‘/ Y
2 HolEoh 2 , <
. D ommn e ” °
Table 6.2 LIDAR360]1 A &3+ WA= T Azt S A=t . &
(&) //
=2 eolA gz 22 g Aotk FY TreelDE i3 H 2 .~
o e
RTC360 (TLS) - P2U (MLS) #14= AThe] thS4(n=41) AA g}, ‘] ,‘
Z Y2 WA= 155 onlste, 3(TreeHeight), DBH, o
(CrownDiameter), £~ H 2 (CrownArea), 544 (CrownVolume) 24 e ——- Lilline
& 5 AAER HE AR B AT vm BAL 5 RS 2 4 6 : 10 12
_ . . RTC360 CrownDiameter (m)
71Eo2 PP or, Fig. 6.~Fig. 15.3HE 2 Bland-
Altman 25)¢} Table 5.(0]F#] S5 A/¥)E= % Table 6.2] Y Fig. 8. Scatter plot (CrownDiameter): RTC360 vs P2U

g 7oz 45,
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Bland-Altman Plot: DBH (n=41)

0.3 A °
RTC360 vs P2U: CrownArea (n=41) = °
£
1201 R?=0.707 L P = 0.2 1
Mean diff=-7.547 P M
MAE=11.669 e = 0.14
100{ RMSE=10.542 5 I oo o o .
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,
e -=- 1:1line
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o
R2=0738 . 5 o
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= //
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Table 6. LiDAR360 extraction data of RTC360 & P2U

TreelD (P2U) (RTC360) | (P2U) | (RTC360) (P2U) (RTC360) (P2U) (RTC360) (P2U) (RTC360)
TreeHeight | TreeHeight DBH DBH | CrownDiameter| CrownDiameter| CrownArea | CrownArea | CrownVolume | CrownVolume

1 8.486 8.674 0.471 0.168 7.136 7.285 39.998 41.682 147.879 164.81

2 14.423 15.57 0.451 0.38 7.633 9.083 45.76 64.791 25245 486.248
3 14.415 16.317 0.492 0.509 8.916 9.791 62.43 75.29 370.757 569.064
4 15.059 15.981 0.441 0.468 8.752 9.731 60.165 74.368 432.086 648.446
5 10.989 11.363 0.275 0.015 9.288 9.89 67.755 76.814 282.672 379.05
6 5.352 5.307 0.083 0.101 3.548 3.702 9.886 10.765 22.096 24.499
7 5.651 5.837 0.088 0.095 321 3.461 8.091 9.408 21.612 25.123
8 7.942 8.782 0.145 0.2 5.87 6.103 27.063 29.255 100.089 116.135
9 14.653 15.98 0.43 0.538 10.143 11.351 80.8 101.198 556.17 810.165
10 13.434 14.59 0.421 0.514 9.691 10.837 73.768 92.236 512.18 710.576
11 4.546 4.609 0.063 0.091 4.336 4.497 14.765 15.882 28.695 31.461

12 13.922 15.24 0.423 0.501 10.179 10.968 81.375 94.481 553.353 756.385
13 13.287 15.087 0.419 0.46 10.326 11.743 83.736 108.299 479.411 719.916
14 14.334 15.109 0.428 0.452 10.068 11.39 79.604 101.891 537.97 798.915
15 13.792 14.544 0.583 0.667 9.389 9.861 69.233 76.365 544.664 642.564
16 4.864 5.217 0.074 0.109 4.57 4.47 16.401 15.692 36.28 33.184
17 5.939 6.091 0.11 0.108 3.952 4.055 12.266 12.913 34.949 34.84

18 11.193 12.708 0.361 0.325 6.71 7.962 35.366 49.791 172.846 292.045
19 7.707 7.659 0.162 0.127 6.752 6.597 35.803 34.178 98.265 96.877
20 13.811 15.118 0.604 0.567 8.606 9.432 58.172 69.878 382.469 519.342
21 13.469 14.218 0.519 0.489 7.747 7.762 47.141 47.313 286.725 323.732
22 14.014 15.515 0.369 0.473 9.735 10.688 74.433 89.716 462.364 649.725
23 14.068 15.138 0.435 0.463 9.799 9.695 75.422 73.82 447.439 566.53
24 13.95 15.34 0.484 0.434 9.529 10.155 71.316 80.986 438.867 633.454
25 4.817 4.962 0.169 0.099 3.631 3.765 10.357 11.133 24.941 27.439
26 14.484 15.676 0.371 0.548 9.197 8.897 66.429 62.171 415.705 493.363
27 14.665 16.318 0.71 0.641 9.461 10.471 70.307 86.119 438.532 715.67
28 14.878 16.065 0.475 0.645 12.438 8.614 121.502 58.283 884.79 466.788
29 8.092 16.648 0.48 0.483 2.038 10.151 3.263 80.923 5.968 598.168
30 14.802 16.248 0.576 0.625 9.625 11.112 72.759 96.982 545.433 797.29
31 5.305 5.666 0.146 0.075 3.562 3.923 9.963 12.089 22.486 28.606
32 13.846 16.142 0.387 0.407 8.39 9.988 55.285 78.35 313.942 586.311
33 14.468 15.868 0.435 0.418 10.346 9.542 84.072 71.511 483.469 504.107
34 4.458 4.69 0.058 0.085 3.907 3.944 11.989 12.214 20.986 22.142
35 5.698 5.916 0.104 0.11 4.082 3.999 13.084 12.561 37.036 31.52

36 5.679 5.682 0.129 0.11 4.146 4.206 13.498 13.897 28.558 30.18

37 5.334 542 0.111 0.1 3917 4.019 12.049 12.686 28.896 30.25

38 5.752 6.085 0.122 0.114 3.833 4.059 11.539 12.94 26.413 27.355
39 5.785 5.864 0.122 0.113 3.768 3.853 11.148 11.659 28.119 27.664
40 14.842 15.717 0.55 0.541 9.467 10.826 70.396 92.052 508.15 786.988
41 13.501 14.602 0.489 0.418 7.984 8.391 50.067 55.3 333.867 381.257
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