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Abstract

Abstract

In the investigation results of potential large-scale landslides in the disaster areas,
Digital Terrain Model (DTM), which includes Digital Elevation Model (DEM) and
Digital Surface Model (DSM), provides important decision information for
government disaster prevention and mitigation planning and land conservation.
Therefore, National Land Surveying and Mapping Center, planning for “Updating
Taiwan DEM by LIDAR technique - 2019 & 2020”. Real World Engineering
Consultants Inc. (RW Company) are execute the first work zone. The first work zone
is required to establish DTM database of 1,203 square kilometers, which across Nantou
Country, Chiayi County, Kaohsiung City, Taitung County and Hualien County. The
total number of 1/5,000 Map Sheets is 170.

The project is divided into two years, The first phase to forth phase were
completed in 2019, and the fifth phase began in 2020. The sixth and the seventh phases
need to submit 40% (68 Map Sheets )and 60% (102 Map Sheets )of the total number
of Map Sheets. The major work of this project includes:

1. Flight plan and application of the airborne LiDAR survey.

2. GNSS station control surveying.

3.Airborne LiDAR implementation and data acquirement.

4. Data processing of the point cloud data.

5. Production of DEM and DSM

6. Production of orthophotos

1. Flight plan and implementation

The flight work zone was executed using Leica ALS70 sensor in the area. The
current survey operations total of 182 trajectories, measuring length of about 4,200
kilometers, flight height of about 3,600 to 4,600 meters, and LiDAR strips overlap of
50%. The calibration was performed at Nangang Industrial Park on 16" December,
2019 . In order to ensure that the result is correct, the flight operation was confirmed
on the same day.The root mean square error of calibration results was 4.8 cm and 4.8

cm, and confirmed flight root mean square error of 6.3cm and 5.3 cm, was in line with
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Abstract

the operating accuracy of 10 cm or less.

There were 8 self-surveying GNSS base station set up in the flight work zone,
which was setting by dual main station method at 4 locations. Collect 14 continuous
GNSS stations which were set up from the Central Weather Bureau, the National Land
Surveying and Mapping Center and the Central Geological Survey. All of these 22
GNSS stations are computed at the same time, to ensure the consistency of the frame.

I1. Production of orthophotos

This project collected data by using airborne LiDAR and aerial photography at
the same time. In the fisrt work zone, aerial photos was acquired with DMClI230 and
Phase One IXA-R180 camera with 80% overlap and 50% sidelap. The current number
of actual used aerial photo was 12,621. The orthophotos of this project generated with
a ground resolution of 25 cm, and the total number of photos was 170. The standard
deviation between orthophotos and control points was 21 cm.

I1I. Post-processing and accuracy analysis

In the first work zone, the average point density of the first sub-zone which
exclude water body was 6.24 points/m?, the average point density of the second sub-
zone which exclude water body was 6.93 points/m?. The average absolute errors of the
LiDAR strips after adjustment was 7.8 cm, the standard deviation was 2.1 cm.

The average absolute errors of low altitude elevation area were between 2.5 cm ~
5.4 cm, the root mean square error were between 5.4 cm ~ 12.5 cm. The average
absolute errors of the low road cross section was 3.9 cm, ths root mean square error
was 8.2 cm.

The average absolute errors of high altitude elevation area were between 3.7 cm
~ 4.6 cm, the root mean square error were between 7.9 cm ~ 9.5 cm. The average
absolute errors of the high road cross section was 3.7 cm, ths root mean square error

was 8.4 cm.

Key Word:
Airborne LiDAR, Digital Terrain Model(DTM), Digital Surface Model(DSM) ~ Digital

Elevation Model(DEM)
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AO1| 41001-41009 | 180 | 397 [ 4000 | 100 | 951 |[3244 | 40 |24.8 | 143.8 2.4 1383 57.0
A02| 41010-41019 | 180 | 421 | 4200 | 100 | 1058 | 3667 | 40 | 22.5 | 1304 2.4 1529 65.8
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41030-41033 | 180 | 133 [ 4500 | 100 | 1499 | 3595 | 40 | 18.9 | 109.8 2.4 1820 62.5
A04 41034-41040 | 180 | 235 [ 4300 | 100 | 1621 | 3445 | 40 | 20.6 | 119.2 2.8 1674 59.9
41041-41056 | 180 | 626 | 4300 | 100 | 1578 | 3833 | 40 | 21.5 | 124.6 3.0 1601 65.6
AO05| 41057-41073 | 180 | 641 | 4000 [ 100 | 1090 | 3547 | 40 | 22.5 | 1304 34 1529 65.2
A06| 41074-41081 | 90 | 160 | 4200 | 100 | 957 | 3016 | 40 | 14.9 | 86.6 2.0 2169 55.4
AO07| 41082-41092 | 90 | 224 | 3700 | 100 | 376 | 2715 | 40 | 14.8 | 85.8 2.0 2233 58.1
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41401 | 90 | 298 | 4600 | 100 | 1207 | 3742 | 40 | 140 | 814 | 16 | 2470
41402 | 90 | 299 | 4600 | 100 | 1100 | 3560 | 40 | 136 | 788 | 13 | 2548
41403 | 90 | 296 | 4200 | 100 | 1220 | 3474 | 40 | 160 | 924 | 21 | 2169
41404 | 180 | 124 | 4200 | 100 | 1153 | 2588 | 40 | 160 | 928 | 12 | 2018
41405 | 180 | 124 | 4000 | 100 | 608 | 2583 | 40 | 154 | 892 | 12 | 2469
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m | @ | &) | Hy | (Hy (m)
41701 197 4.7 3600 100 1188 2295 40 20.0 115.8 2.6 1756
41702 197 4.9 3600 100 1231 2298 40 20.0 115.8 2.6 1724
41703 197 5.1 3600 100 1358 2360 40 20.0 115.8 25 1632
41704 197 52 3600 100 1430 2425 40 20.0 115.8 2.5 1580
41705 197 4.6 3600 100 1560 2333 40 20.0 115.8 24 1485
41706 197 4.7 3600 100 1667 2545 40 20.0 115.8 29 1407
41707 39 35 4000 100 1268 2586 40 17.4 100.8 2.0 1989
41708 39 52 4000 100 1212 2785 40 17.4 100.8 2.0 2029
41709 39 5.6 4000 100 1194 2735 40 17.4 100.8 2.0 2043
41710 39 6.3 4000 100 1273 2706 40 17.4 100.8 2.0 1985
41711 39 6.2 4000 100 1465 2790 40 17.4 100.8 2.0 1845
41712 39 4.6 4000 100 1754 2931 40 17.4 100.8 24 1635
41713 137 2.8 4200 100 1694 2592 20 27.4 115.2 25 884
41714 156 3.0 4200 100 1862 2521 20 29.3 123.4 29 825
41715 180 11.6 3900 100 1268 2476 40 18.5 107.4 22 1916
41716 180 10.9 3900 100 1348 2544 40 18.5 107.4 22 1858
41717 180 94 3900 100 1398 2635 40 18.5 107.4 22 1821
41718 180 104 3900 100 1427 2678 40 18.5 107.4 24 1800
41719 180 11.3 3900 100 1480 2727 40 18.5 107.4 24 1762
41720 180 11.3 3900 100 1506 2821 40 18.5 107.4 2.4 1743
41721 180 5.5 3900 100 1599 2311 40 18.5 107.4 24 1675
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41722 180 5.6 3900 100 1735 2553 40 18.5 107.4 2.6 1576
41723 180 53 3900 100 1849 2820 40 18.5 107.4 2.8 1493
41724 90 6.0 4000 100 1911 2908 40 21.7 125.4 3.1 1521
41725 90 6.2 4000 100 1833 2756 40 21.7 1254 2.7 1577
41726 90 6.5 4000 100 1815 2569 40 21.7 125.4 23 1591
41727 90 6.3 4000 100 1739 2680 40 21.7 125.4 2.5 1646
41728 197 5.5 4000 100 1541 2654 40 18.4 107.0 2.1 1790
41729 196 6.0 4000 100 1429 2447 40 18.4 107.0 22 1872
41730 196 6.0 4000 100 1381 2360 40 18.4 107.0 22 1906
41731 196 53 4000 100 1381 2663 40 18.4 107.0 2.2 1906
41732 90 8.0 4000 100 1259 2768 40 15.4 89.4 2.7 1995
41733 90 8.5 4000 100 1236 2941 40 15.4 89.4 2.3 2012
41734 90 12.6 4000 100 1206 2694 40 15.4 89.4 2.7 2034
41735 90 15.6 4000 100 1180 2634 40 15.4 89.4 2.4 2053
41736 90 15.6 4000 100 1050 2546 40 15.4 89.4 24 2147
41737 90 14.2 4000 100 919 2865 40 15.4 89.4 24 2243
41738 90 114 4000 100 919 2757 40 15.4 89.4 24 2243
41739 90 11.7 4000 100 919 2935 40 15.4 89.4 24 2243
41740 90 11.0 4000 100 919 2683 40 15.4 89.4 24 2243
41741 90 10.3 4000 100 1019 2842 40 15.4 89.4 2.4 2170
41742 90 10.1 4000 100 1337 2936 40 15.4 89.4 22 1939
41743 90 6.1 4000 100 1644 2936 40 15.4 89.4 2.0 1715
41744 90 3.0 4000 100 1786 2757 40 15.4 89.4 22 1612
41745 180 12.2 3700 100 1009 2536 40 18.5 107.0 22 1959
41746 180 12.2 3700 100 1116 2603 40 18.5 107.0 22 1881
41747 180 10.5 3700 100 1226 2624 40 18.5 107.0 24 1801
41748 180 11.5 3700 100 1436 2886 40 18.5 107.0 2.6 1648
41749 180 11.1 3700 100 1641 2753 40 18.5 107.0 2.8 1499
41750 102 2.3 3700 100 1727 2493 40 24.6 142.6 2.0 1436
41751 102 2.3 3700 100 1643 2395 40 24.6 142.6 2.0 1497
41752 180 1.8 4200 100 1932 2513 40 16.1 932 22 1651
41753 180 2.3 4200 100 1894 2565 40 16.1 93.2 22 1679
41754 180 7.1 4200 100 1832 2905 40 16.1 93.2 22 1724
41755 180 11.7 4200 100 1747 2932 40 16.1 93.2 2.0 1786
41756 180 12.0 4200 100 1653 2813 40 16.1 93.2 2.0 1854
41757 180 12.9 4200 100 1578 2781 40 16.1 932 2.7 1909
41758 180 13.8 4200 100 1535 2806 40 16.1 93.2 2.7 1940
41759 180 16.0 4200 100 1465 2923 40 16.1 93.2 2.7 1991
41760 180 24.1 4200 100 1301 3094 40 16.1 93.2 2.3 2110
41761 180 24.3 4200 100 1246 3050 40 16.1 93.2 22 2150
41762 180 243 4200 100 1094 2946 40 16.1 932 2.0 2261
41763 180 24.4 4200 100 1093 3151 40 16.1 93.2 24 2262
41764 180 26.1 4000 100 1100 3151 40 16.0 92.8 2.7 2111
41765 180 26.5 4000 100 1090 3096 40 16.0 92.8 2.7 2118
41766 180 26.7 4000 100 1090 3144 40 16.0 92.8 2.7 2118
41767 180 26.5 4000 100 1090 3144 40 16.0 92.8 2.7 2118
41768 180 26.5 4000 100 1090 3308 40 16.0 92.8 2.7 2118
41769 180 25.3 4000 100 884 3308 40 16.0 92.8 2.4 2268
41770 180 24.3 4000 100 864 3125 40 16.0 92.8 24 2283
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Use MNumber Eaq R . A Z Laser Z Dz || Use Mumber Eq . n Z Laser Z D=
[ X 2166 ecelver b7 137.261 40,114 363 zi¢ Receiver B [0 e w5
= 4204 2168 oo =19 137,020 #1111 = A3ET 214 344 137 469 +0.125
15 | 5176 216164 49 2647207 20 140,002 140,102 +0.101 = A362 216665 90 264A451 62 137107 137 2289 +0.122
5 4050 215047 99 2647854 08 141 .340 141 438 +0._098 = K365 ZI6ETZ.73 2646433.25 137217 137.330 #1112
= 4400 215871 41 2648220 92  132.094 122000 +0 .09 A366 21667503 2646433 82 137247 137359 +0.112
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A041 2150 . 213993 +0.119 [f| = a044 21] . 019 1400087 +0.068
B 4316 2| Recelver A | 13om winf|l@ e i Receiver B Vi 137m oes
5] A218 2162 7 140.971 +0.074 || @ Al13 21 - . J3l3 13903 40064
A1584 21617997 2647260 40 140,499  140.5a4  +0.065 ||| & 2221 21E2E0 38 2R47093 68 140983 141 046 +0.0R3
= 4279 21R435 30 2646824 29 136 968 137.032  +0.064 || 137 21607785 204750860 138314 138,372 +0.058
= AZa0 21638615 26400558 138,458 138,522 +0.064 || 2 B255 21637320 2040926 94 138971 130028 +0.057
4150 21610179 2647445 20 135 495  138_557 +0._062 = A180 21817211 2647273 80 140,192 140 246 +0._054
5] 4188 21p185.21 2647242.18 140.594 140654  +0.060 || 2 A185 21618198 2647255 83 140533 140.585  +0.052
(5] 4189 216190_32 2647237 63 140,601 140652  +0.051 || & A179 21617021 2647283 .40 140146 140.195  +0.049
bverage magnitu  0.0497 bverage d= -0.0359Average magnite  0.0401 bverage dz -0.0204
Std deviation 0.0523 Winimum d=z -0.1780f8td deviation 0_04:20 Winimum dz -0.1550
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GPSB A (R) | #w (B) | dug(kts) | #EFPFRFGE) | #FPFT(GE) | PRE(khz) | SF(Hz) FOV(%) P S FALA EAES PR #ax

13828 270 85 0903 0910 87 15 40 8-87[200623 010343
13942 90 84 0915 0922 87 15 40 88-178/200623 _ 011531
13936 270 83 0927 0933 87 15 40 179-251]200623 _ 012724
13939 90 86 0939 0945 87 15 40 252-3291200623 _ 013920
13938 270 82 0951 0958 87 15 40 330-406[200623 015127
13942 90 86 1003 1010 87 15 40 407-481]200623 _ 020331
13937 270 84 1016 1022 87 15 40 482-5571200623 _ 021607
12220 90 87 1027 1034 86 15 40 558-631{200623 022753
12215 270 91 1040 1047 86 15 40 632-710[200623 _ 024025
12329 90 85 1052 1059 86 15 40 711-7871200623 _ 025242
12328 270 87 1104 1111 86 15 40 788-864]200623 _ 030453
12325 90 83 1116 1122 86 15 40 865-943[200623 _ 031646 [15%%E
12325 270 90 1128 1134 86 15 40 944-1009[200623 _ 032830 [15%E &
12325 90 83 1138 1144 86 15 40 1010-1105/200623 033848 |15%E =
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POSMO3- 2019/12/24 2019/12/24
2019122408 | 08:52~12/24 11:16 | 08:00~2019/12/24 11:59 | 13> 14°15°16~17~18~19~27
POSMO3- 2020/01/04 2020/01/04 L~ 23202122
2020010412 | 12:38~01/04 14:25 | 12:00~2020/01/04 14:59
POSMO03- 2020/01/06 2020/01/06
2020010608 | 08:44~01/06 11:13 | 08:00~2020/01/06 11:59 4-5-6-10-11-7-8~9
POSMO1- 2020/01/08 2020/01/08
2020010809 | 09:12~01/08 10:50 | 09:00~2020/01/08 11:59 12~23~24~25~26
POSMO1- 2020/01/14 2020/01/14
2020011409 | 09:18~01/14 10:02 | 09:00~2020/01/14 10:59 751~ 750 ~ 745 ~ 746 ~ 747 ~ 748
POSMO1- 2020/02/01 2020/02/01
2020020109 | 09:53~02/0110:23 | 09:00~2020/02/01 10:59 701 ~ 702 ~ 703 ~ 704 ~ 705
POSMO1- 2020/02/07 2020/02/07
2020020711 | 11:23~02/07 12:03 | 11:00~2020/02/07 12:59 724~ 725 ~ 726 ~ 759
POSMO1- 2020/02/15 2020/02/15 30 ~ 706 ~ 745 ~ 752 ~ 753 ~ 754 ~
2020021509 | 09:17~02/1511:23 | 09:00~2020/02/15 11:59 755 ~ 715 ~ 716 ~ 717 ~ 718
POSMO1- 2020/02/26 2020/02/26 ;‘;g . ;i‘l‘ \ ;E’ \ ;(1); ; ;‘2}3 \ ;‘Z’f \
2020022610 | 10:32~02/26 12:45 | 10:00~2020/02/26 12:59 1222 723 ~ 728 ~ 729 « 730 « 731
POSMO1- 2020/03/08 2020/03/08 749 ~ 727 ~ 732~ 733 ~ 734 ~ 735 ~
2020030808 | 08:43~03/08 10:49 | 08:00~2020/03/08 10:59 736 ~ 737 ~ 738 ~ 739 ~ 744 ~ 740
POSMO1- 2020/03/23 2020/03/23 741 ~ 742 - 743
2020032310 | 10:40~03/23 11:04 | 10:00~2020/03/23 11:30
POSMO1- 2020/03/25 2020/03/25 58
2020032510 | 10:24~03/2510:26 | 10:00~2020/03/25 10:59
POSMO5- 2020/04/17 2020/04/17 903 ~ 902 ~ 901 ~ 401 ~ 402 ~ 403 -
2020041712 | 12:08~04/17 14:31 | 11:30~2020/04/17 14:59 405~ 404 ~ 28 ~ 73~ 72
POSMO5- 2020/05/02 2020/05/02 -8
2020050211 | 11:03~05/02 11:12 | 10:30~2020/05/02 11:30
POSMO5- 2020/05/04 2020/05/04 2031~ 32
2020050410 | 10:19~05/04 11:01 | 10:00~2020/05/04 11:30
POSMO5- 2020/05/10 2020/05/10
2020051009 | 09:28~05/10 10:58 | 09:00~2020/05/10 11:30 7170~ 69~ 68~ 67 - 66
POSMO5- 2020/05/15 2020/05/15
2020051508 | 08:41~05/1509:18 | 08:00~2020/05/15 09:59 905 ~ 506 ~ 33 ~ 34
POSMO5- 2020/06/03 2020/06/03
2020060309 | 09:13~06/03 11:05 | 08:30~2020/06/03 11:30 3536~ 37~ 38~ 39
POSMO5- 2020/06/04 2020/06/04
2020060409 | 09:41~06/04 11:14 | 09:00~2020/06/04 11:59 40~41~42~43~44~45
POSMO5- 2020/06/15 2020/06/15 33« 34
2020061510 | 10:24~06/1510:40 | 10:00~2020/06/15 10:59
POSMO5- 2020/06/16 2020/06/16 46~ 47~ 48~ 49 ~ 50
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2020062208 08:21~06/22 10:39 08:00~2020/06/22 10:59 767 ~ 768 ~ 769 ~ 770
POSMO05- 2020/06/23 2020/06/23 75~76~77~78~79~80~ 81~ 86 ~
2020062309 09:03~06/23 12:00 08:00~2020/06/23 12:59 87-88-89-90-91-~92-70
POSMO5- 2020/06/24 2020/06/24 66 ~ 70
2020062409 09:08~06/24 09:36 08:00~2020/06/24 09:59
POSMO05- 2020/07/11 2020/07/11 912 ~ 916 ~ 913 ~ 915 ~ 914 ~ 910 ~
2020071108 08:34~07/11 10:08 08:00~2020/07/11 10:30 909 ~ 907 ~ 911 ~ 908
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EWO5 MARKEE NUMBER

OB3ERVEER / AGENCY
1374785 LEICRE 3R530 5.10/1.39 REC # / TYPE / VERS
13419 LEIATS02 NONE BNT # / TYPE
-3043868.163% 5002140.2455 2520648.8426 APPROY POSITICH XYZ
0.0000 0.0000 0.0000 ANTENNA: DELTA H/E/N

1 1 WAVELENGTH FACT L1/2

g £ / T¥PES OF OBSERWV
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20 6 23 0O
23840727.135
22212160.604
23936644.928
20328999.475
22762799.630
21412856.554
22326766.706
24683089.457
24129916.772
21139072.924

20 6 23
23840033.217
22212560.259

g 0

G
Il!!!!!!!.ﬂlE

QBESTIE. 396
BT F.255

0 10G

116725682.525
125787907.534
106829610.719
119619323.327
112525329.768
117327930.565
129710497.416
126803555.680

116727782.730

16 4G 7G 8G 9G11G16G21G26G27

97623807.561
90955070.092
98016559.23%
83243855.140
93205861.652
87682069.683
91424357.0

101073087.4969
-0.000

1G 4G 7G 8
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90956706.613
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1 | 3620568 0.050 -0.001 0.049 0.002 | 92 | 2798403 |0.050 | 0.007 | 9-048 | 0,002
2 | 7571061 0.050 0.009 0.049 0.003 | 401 | 11515262 | 0.049 |-0.001|9-049| -0.003
3 | 9867617 0.050 0.005 0.049 0.004 | 402 | 21481705 | 0.049 | 0.004 | 9-049| 0.002
4 | 11691107 0.050 -0.002 0.049 0.004 | 403 | 10504317 |0.049 |-0.003| 0-049 | _0.002
5 | 12961489 0.050 0.001 0.049 -0.002 | 404 | 2309899 |0.050 | 0.003 | 0-049 | 0,002
6 | 14416923 0.049 -0.003 0.049 0.003 | 405 | 1401863 | 0.050 |-0.002|9-050| 0,005
7 | 10675367 0.050 0.000 0.049 -0.002 | 701 | 482347 [0.050 |-0.001|0-049| 0.002
8 | 9202931 0.050 -0.006 0.049 0.000 | 702 | 624013 |0.050 | 0.001 | 0-049| 0.003
9 | 8761465 0.049 -0.001 0.049 0.000 | 703 | 644124 |0.050 |-0.006|0-050 | 0.007
10 | 11594639 0.050 -0.001 0.049 0.004 | 704 | 819037 |0.050 |-0.001 | 0049 | 0,002
11 | 13758142 0.049 0.002 0.049 -0.003 | 705 | 743067 |0.049 | 0.001 | 9050 0,001
12 | 16718563 0.049 -0.003 0.049 -0.001 | 706 | 919684 |0.050 | 0.005 | 9-049 | _0.004
13 | 16163048 0.049 -0.001 0.049 0.002 | 707 | 842493 [0.050 | 0.008 | 0-049| _0.003
14 | 14082087 0.050 -0.003 0.049 0.005 | 708 | 921349 |0.049 | 0.005 | 0-049| 0.003
15 | 13712642 0.050 -0.001 0.049 -0.001 | 709 | 908848 | 0.049 | 0.000 | 9049 | 0.001
16 | 12134173 0.050 0.000 0.049 -0.001 | 710 | 1668071 |0.049 |0.000 | 0-049 | 0.005
17 | 11266108 0.050 0.000 0.049 0.001 | 711 | 2159086 |0.050 | 0.003 | 0-049| _0.003
18 | 9912171 0.050 -0.001 0.049 -0.003 | 712 | 1062942 |0.050 | 0.002 | 9-050 | 0.004
19 | 9090803 0.050 -0.004 0.050 0.004 |713| 648622 |0.049 | 0.008 |0-049| 0.010
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20 | 10531954 0.050 0.001 0.050 -0.002 | 714 | 365897 |0.050 | 0.009 | 0049 0.001
21 | 10210941 0.050 0.002 0.050 0.002 | 715 | 2760780 | 0.050 |-0.007|0-048 | _0.005
22 | 11435143 0.050 0.006 0.049 0.000 | 716 | 4947803 |0.049 |-0.004|0-049 | 0.004
23 | 12256570 0.050 -0.004 0.049 -0.002 | 717 | 4429671 |0.049 | 0.004 | 0-049 | 0,001
24 | 12996160 0.050 -0.001 0.049 0.001 | 718 | 5933177 |0.049 |-0.006| 0-04° | 0.002
25 | 13049706 0.050 -0.004 0.049 -0.002 | 719 | 8280521 |0.050 |0.008 | 0-049 | 0,003
26 | 14861166 0.049 0.001 0.049 0.002 | 720 | 5790264 |0.049 | 0.004 | 0-049] 0.003
27 | 12793669 0.049 -0.001 0.049 -0.001 | 721 | 1937398 |0.049 | 0.002 | 0-049 | 0.002
28 | 11558795 0.049 0.002 0.049 -0.001 | 722 | 2967650 |0.050 | 0.009 | 9-049| _0.001
29 | 12497316 0.049 -0.005 0.049 0.003 | 723 | 2497265 |0.050 | 0.006 | 0050 0,001
30 | 11791333 0.049 0.003 0.049 -0.001 | 724 | 4256524 |0.049 | 0.000 | 9949 | 0.000
31 | 15093425 0.050 0.002 0.049 0.002 | 725 | 4795133 |0.050 | 0.002 | 0-049 | 0,003
32 | 13858603 0.049 0.000 0.049 0.005 | 726 | 4312997 |0.050 |-0.005|0-049 | -0.004
33 | 13356721 0.049 0.000 0.049 -0.005 | 727 | 4173154 |0.050 | 0.008 | 0-049 | _0.002
34 | 12658429 0.049 -0.001 0.049 0.000 | 728 | 3466997 |0.050 | 0.009 | 9-049] _0.003
35 | 13461902 0.050 0.004 0.049 0.004 | 729 | 3780352 |0.050 |-0.004| 0-049 | _0.002
36 | 13045644 0.049 0.000 0.049 0.001 | 730 | 4022664 |0.049 | 0.006 | 9-04%| 0.000
37 | 12119309 0.049 0.000 0.049 -0.002 | 731 | 3554296 |0.049 |0.003 | 0-049 | 0,003
38 | 12673279 0.048 -0.003 0.048 0.001 | 732 | 5599388 |0.050 |-0.006|0-04%| _0.001
39 | 14161823 0.050 0.011 0.048 -0.003 | 733 | 7179702 |0.050 | 0.003 | 0049 | 0,001
40 | 14162787 0.051 -0.009 0.048 0.003 | 734 | 8467658 |0.049 |-0.007|0-049 | -0.003
41 | 17859726 0.048 0.003 0.048 0.003 |735| 8526882 |0.049 |-0.001|0-048 | 0,002
42 | 21644243 0.048 -0.004 0.048 0.000 | 736 | 7539747 |0.049 |-0.001 | 9049 | 0.000
43 | 22488875 0.048 0.005 0.048 0.000 | 737 | 6649345 |0.049 | 0.002 | 0049 | 0.001
44 | 20703678 0.048 -0.004 0.047 -0.002 | 738 | 5137942 |0.049 |-0.002 | 0-049 | 0,003
45 | 19238291 0.050 0.008 0.048 0.000 | 739 | 4569241 |0.050 | 0.002 | 9-048| 0.001
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46 | 19486825 0.050 -0.003 0.048 0.001 | 740 | 3635048 |0.050 | 0.008 | 9-049| 0.003
47 | 21611754 0.049 0.005 0.048 -0.001 | 741 | 3922534 [0.050 | 0.000 | 9049 | 0.003
48 | 21625502 0.049 -0.003 0.048 0.003 | 742 | 4432624 |0.050 |-0.002|9-049| 0.001
49 | 20827051 0.049 0.006 0.049 0.003 | 743 | 2769761 |0.050 |-0.002|9-049 | -0.002
50 | 17918720 0.049 0.005 0.049 -0.002 | 744 | 1598920 |0.050 | 0.001 | 9050 | 0,001
51 | 15268265 0.050 0.000 0.049 -0.001 | 745 | 1499331 |0.050 |0.002 | 0050 | 0,001
52 | 12080157 0.050 -0.001 0.049 0.000 | 746 | 2950057 |0.050 |-0.002|0-050 | _0.006
53 | 11383209 0.050 -0.001 0.049 -0.003 | 747 | 3699673 |0.050 |-0.008 | 0-049 | -0.004
54 | 12343015 0.050 0.000 0.049 0.001 | 748 | 5358817 |0.050 |-0.006|0-049 | -0.002
55 | 12673882 0.050 -0.001 0.049 -0.002 | 749 | 5267919 | 0.049 | 0.005 | 9-049| 0.001
56 | 10259623 0.050 0.000 0.049 0.000 | 750 | 904169 |0.050 |-0.006|9-049| 0.001
57 | 8912151 0.050 -0.001 0.050 0.004 |751| 534656 |0.050 |-0.009|0-050 | 0014
58 | 9790786 0.050 0.000 0.049 -0.001 | 752| 1306865 |0.049 |-0.005|0-049 | 0.004
59 | 9083164 0.050 -0.001 0.049 0.001 | 753 | 2322300 |0.049 |-0.006|9-049| 0.001
60 | 7571399 0.050 0.000 0.049 -0.001 | 754 | 6655246 |0.050 [-0.010|0-048 | 0,001
61 | 8537058 0.050 0.002 0.049 -0.001 | 755 | 8450923 |0.049 |-0.003|0-049| 0.002
62 | 8269918 0.050 -0.001 0.049 0.003 | 756 | 7881605 |0.050 |-0.005|9-049 | 0.000
63 | 7868260 0.050 0.002 0.049 0.002 | 757 | 6878696 |0.050 |-0.003|0-049| 0.001
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