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MO DAU
Ngay nay, sy phat trién cdng nghé vi xt ly, cdng nghé lwu trir, cdng nghé GPU, cdng nghé
xr ly hinh dnh, GNSS, LIDAR, ... ¢6 nhitng budc tién dang kinh ngac. Cac phan mém xi ly
dit liéu khong gian nhu AutoCad, MicroStation, ArcGlS, Google Map, Google Earth, Global
Mapper, AgiSoft, ... phai mat rat nhiéu thoi gian va cong sirc dé thye hién viée cai to hé
théng ciia minh méi cd thé theo kip su thay d6i cong nghé nay.

Vé phét trién phan cirng , viéc chuyén b vi xt ly tlr 32 sang 64 bits d3 lam tang téc do
xr ly cling nhu kha nang kiém soat dit liéu cha CPU dang ké. Nhitng tién bd cdng nghé
trong ché& tao GPU cung véi cac hé thdng hé théng phan mém chuyén dung hd tro cho
card man hinh [am thay d&i han vai trd clla GPU. Cac nhan trong GPU vdi vai trod ban dau
la chi 13 viéc ho tro cho bo vi x{r Iy CPU trong viéc xt ly hinh dnh dan dan d3 cé nhitng vai
trd mdi do kha nang tinh todn xt ly song song vdi s6 nhan cuc nhiéu.

Viéc thay ddi tir 6 cirng HDD sang SSD tang toc dang ké kha ndng doc/ghi dia.

Cac hé théng CAD/CAM nhu AutoCad, MicroStation trudc day thién vé viéc quan ly, gidm
sat va bién tap cac dir liéu dang vector, thudng cd rat nhiéu loai d6i twong d6 hoa co sé.
Cdc loai d6i twong nay thuwong doi hdi thoi gian hién thi va x& ly rat cao, dic biét vai
nhirng d6i twong phirc tap nhw van ban, duéng cong, ... Mét trong cac thd phap xt ly so
bo hiéu qua Ia viéc thay thé mot déi twong bat ky bang mot ddi tuwong “ddc biét” 1a hinh
chit nhat bao khit déi twong (RECT). Mot ddi twong RECT can 4 gid tri toa do cho 2 dinh
ddi dién. Béi twong nay la qua “Iang phi” khi thay thé cho cdc diém hodc céc pixel khi chi
can 2 gia tri toa d6 hodc tham chi chi can 1 gia trj chi s6 dé xac dinh vi tri cta cell.

Cac hé théng ArcGlIS, Google Map, Google Earth st dung gidi phap “nuwdc d6i”, két hop ky
thuat x&r ly d6i tuong raster va vector. Trong ArcGIS st dung mét chién luoc twong déi
hiéu qua 13 gidi han loai dit liéu vector chi con lai 3 kiéu chd dao |a dang diém (Point),
dang doan (Polyline) va dang vung (Polygon).

Cac hé thdng phat trién sau nay nhu AgiSoft, Global Mapper d3 tan dung, khai thac triét
dé cac cong nghé mai nhat nhu toc d6, dung lvgng dia, khad ning ho tro cla card d6 hoa
va xay dwng mot chién lugc hoan toan mdéi, cho phép vuot mat cac “6ng |dn” cdng nghé
vi ho khdng phai mat nhiéu thoi gian va cong strc d€ dam bao tinh ké thira va twong thich
cho céc hé théng cii clia minh.

D liéu Lidar dwoc thu nhan bang cac thiét bi quét laser va duoc lwu thanh cac tép ddm
may diém (point clouds) thudng cé s6 lwgng diém rat I&n. Mot hé théng d6 hoa khi tai,
sap x&p va hién thj cdc ddm may diém kiéu Lidar dé dat duwoc hiéu suat cao nhat can co



nhirng thd thuat hét sirc dac biét trén co s& phan tich ki cang cdc dac thu cua loai dit liéu
nay.

Cac van dé can phai gidi quyét khi xt ly cic loai di¥ liéu cuc 1&n nay bao gom:

e Kha ndng va t6c d6 tai dong thoi mét hodc nhiéu tép dit liéu dung lwgng cuc 1on.

e Cautraclai, xr ly so bd, lvu trir dit liéu tam thoi.

e S dung cac ky thuat nén dir liéu dé t6c do hién thi di¥ liéu sau khi tai va cac thao
tac hién thj khéng phu thudc vao dung lvong dit liéu.

e Dong bd hién thj 2D va 3D.

Cac tép dit liéu phai duoc cau tric va lwu ra dia & dang nhj phan vai chiéu dai ban ghi cé
dinh dé c6 kha nang thuc hién cac thao tdc doc/ghi dia truc ti€p; bdo dam téc do truy cap
nhanh nhat cé thé cling nhu kha ndng chia tép thanh cac tép nhd hon mét cach dé dang.

Mot chién lwgc hiéu qud khi x(r Iy dit liéu I&n dang diém |a viéc sap xép dit liéu vao cac 6
(Grid) ngay trong qua trinh tai tép dir liéu. Qua trinh nay ddc biét quan trong khi x{ ly sé
lwong diém cuc 1on. D6 vai di liéu 2D, cac cell 1a mot hinh vudng, con déi vai di liéu 3D
cac cell la mot lang tru cé day la hinh vuong. Cac 6 cé ndi chung ¢ tén la Grid, con 6 cé
chtra diém 1a Cell. T6ng s6 6 Grid 1a GridCount bang tich cla s6 hang (rows) nhan véi s6
cot (cols). Chi phi thoi gian cho viéc sdp xép dit liéu nay 1a O(N)

Dé& ¢4 thé hién thi nhanh cdc diém can phéi hop nhip nhang cac thd thuat sau, thay déi
linh hoat tuy theo gid tri cdc tham sé anh xa m, rXo, rYo, vXo, vYo:

1. Chi duyét cdc 6 chira diém. Téng s6 6 chira diém duwoc dit tén 1a CellCount

2, Dung vj tri cac géc clra s6 man hinh dé xac dinh va loai bd tirc thdi cac 6 nam ngoai clra
s6 man hinh

3. Loc diém can vé trong 6.



Chuong 1. M& tép di liéu
1.1Tai tép Lidar
Lidar Loading

D3&i véi dir liéu ddm may diém (VD: dir liéu Lidar), cé cdu tric tép cé thé doc ghi truc tiép
v&i d6 dai ban ghi mot diém 13 hang s6. Viéc 18y thong tin tire thoi 1 diém bat ky néu biét
s6 hiéu diém (Point Id), c6 thé sir dung k{ thuat doc truc ti€p ban ghi clia diém. Thoi gian
tai tép (Load Time) clia 1 ddm may diém rat nhanh. Né&u s dung k§ thuat doc tép File
Stream va luu ngay vao mot mang bytes cé kich thwdc la dung lwgng cia tép duoc luu
trén dia cirng, kich thuwdc nay khong duoc vuot qua 2 GB. Mot tép dit liéu Lidar co thé
duoc trit theo céc kiéu khudn dang tir 0 dén 10. S6 lwong diém t6i da ma tép khdng vuot
qud 2GB duoc thé hién trong bang 1. Trong cic khuén dang Lidar, khudén dang 0 cé kich
thudc nhé nhat (20 bytes), khudn dang 10 cé kich thudce Idn nhat nhat (67 bytes) , tép sé
c6 dung lvgng vuot qua 2GB khi sé luvgng diém |&n hon 107,374,182 (khuén dang 0) hay
32,051,994 (khudén dang 10).

Bang 1. S6 lwgng diém khi tép cé dung lvgng 2 GB

Format Kich thudc S6 lvong

(bytes) diém khi

dung lvong

tép la 2GB

1 2 3

0 20 107374182
1 28 76695844
2 26 82595524
3 34 63161283
4 57 37675151
5 66 32537631
6 30 71582788
7 36 59652323
8 38 56512727
9 59 36398027
10 67 32051994
PDR 16 134217728

Bang 2 thé hién thoi gian tai tép cha VMS Lidar 7.2023, VMS Lidar 8.2023, , VMS Lidar
11.2023 va Global Mapper 2022. Trong VMS Lidar 8.2023 thoi gian tai duoc tinh tir thoi



diém bat dau doc tép, tao mang bytes va két thic khi chuyén d6i mang bytes thanh mang
diém cé cau tric vdi 3 thanh phan toa do x, y, z nguyén 4 bytes; con trong VMS Lidar
7.2023 mang diém nay cé cau tric véi day du cac thanh phan theo khudn dang dit liéu

day dd nhat (khudn dang 10)

Bang 2 cho thay thoi gian tai dit liéu trong Global Mapper 2022 nhiéu hon déng ké so vdi
VMS Lidar 8.2023. Diéu nay chirng té Global Mapper 2022 con thyc hién mot s6 thao tac
“chuan bj” khdc. V&itoc do tai dit liéu rat nhanh nhu vay, cé thé thuc hién mot chién
lvgc quan ly va kiém sodt bd nhd 1a tat ca dit liéu khéng can thiét cé thé “virt ngay ra dia”

va khi can thi cé thé 13y vao “tirc thoi”.

Bang 2. Thoi gian doc cdc tép Lidar

Tén tép LAS Dung S6 diém VMS VMS VMS Global | F
lvong Lidar Lidar 1 Lidar | Mapper | o
(MB) 7.2023 | 8.2023 | 11.202 2022 r
Poctit | Poc3 3 m
cagia gia tri Poc a
tri (x,y,2) theo t
khuon
dang
1000000.las 33.2 1000000 0.13 0.05 0.27 0.13 |3
2000000.las 66.4 | 2000000 0.25 0.11 0.37 0.19 |3
1800000.las 61.3 1800000 0.23 0.11 0.45 0.17 | 3
3900000.las 131.6 | 3964867 0.50 0.20 0.94 | 3.42/1.4 |3
2
20180622055837 011 _ 214.4 | 6458209 0.97 0.43 1.61| 3.27/3.5|3
20180622081105_1CM_a 2
dj.las
Lienmac.las 9737566 1.23 0.41 1.65 0.67 | 2
608000_1188000.las 275.8 | 36633824 | 25.12 2.64 7.58 18.80 | 3
486000_1544000.las 2164.5 | 61568664 | 45.94 14.78 | 26.33 3491 |3
486000 1544000 _DaBien | 1563.4 | 44470961 | 30.77 2.57 9.49 2394 |3
Tap.las
490000_1532000 1606.4 | 45693042 | 31.18 2.71 9.63 23.05 |3
_DaBienTap.las
490000_1532000.las 1606.4 | 45693042 | 31.68 2.75| 10.56 22.70 | 3
91173624 _Son Dong.las 2582.0 | 91173624 | 71.08 21.02 | 3241 9.73 | 2
77228362 _Sapa.las 2564.2 | 77228362 | 59.07 15.84 | 44.80 39.23 |2

Sap xép File Lidar




Vi tép dit liéu ddm may diém cé thé cé dung lugng tép rat Idn nén viéc sap x&p cac diém
vao cac 6 (cell) 1d mdt thao tac can thiét. Kich thudc cda cell, dwgc chon [a mot tham sb
quan trong néu st dung cac cells dé xay dwng mot chién lwoc chon nhanh 1 diém Lidar,
loc va hién thi nhanh danh riéng cho cac diém Lidar. Trong VMS, 6 dugc goi la cac grid, vi
tri moi grid dugc xac dinh bdi thi tu hang (row), thi tw cot (col) tinh tir géc trai dwdi cla
hinh chi* nhat bao dam may diém. Cac 6 cé diém duwoc goi la cac cell. Khi thyc hién sdp
x€p dam may diém sé& lan lwot duyét tirng diém, dua vao toa dd xac dinh tire thoi chi s6
clia 6 chra diém roi thém chi s6 diém vao 6 nay. Nhu vay d6 phurc tap cla thao tac sap
x&p nay la O(N) tire |a ty 1& thuan véi s6 lvong diém cé trong ddm may diém.

Trong VMS Lidar 7.2023 sau khi tai file lidar, kich thudc cell dwa trén kich thudc cia pixel
man hinh tinh trong hé toa dd thuc (s&r dung ham rS(1) véi me la hé sé thu phdng &ng véi
trang thai Zoom Extent). Bang 3 théng ké thoi gian sap x&p cac diém trong point clouds
khac nhau. Chi phi thoi gian dé thyc hién thao tac sap xép nay phu thudc chl y&u vao sé
lvong diém. Vi s6 lvong diém trong mot cell chwa dugc biét trwdc nén chi phi thoi gian
con phu thudc vao sé luvong thue hién 1énh xac dinh lai kich thudc mang trong cell (1énh
redim preserve).

Bdng 3. Thoi gian sdp xép cdc tép Lidar

Tén tép LAS S6 diém VMS VMS Cell Grid
Lidar 1 | Lidar 2 Count | Size
7.2023 | 8.2023 (m)
1 2 3 4 5

1000000.las 1000000 0.25 0.14 0.23 81390 1

2000000.las 2000000 0.63 0.27 0.61 | 227830 1

1800000.las 1800000 0.97 0.30 0.93 | 365892 1

3900000.las 3964867 1.22 0.50 1.24 | 462901 1

20180622055837 011 _ 6458209 0.95 1.29 0.95 | 275417 2

20180622081105_1CM _a

dj.las

Lienmac.las 9737566 0.51 1.13 0.51 | 123846 2

608000 _1188000.las 36633824 4.92 8.79 4.32 | 665516 2

486000 _1544000.las 61568664 | 13.82 | 14.12 8.16 | 984171 2

486000_1544000_DaBien 44470961 | 11.25 6.92 7.89 | 983939 2

Tap.las

490000_1532000 45693042 | 15.77 7.33 7.79 | 998972 2

_DaBienTap.las

490000 _1532000.las 45693042 | 21.40 7.22 8.53 | 998972 2

91173624 Son Dong.las 91173624 | 33.68| 34.25 3.34 | 91517 1




77228362 Sapa.las

77228362
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Dung lwong File Lidar

Bdang 4. B6 nhd ddm méy diém

Point Preview
Tén tép LAS S6 diém Cloud Clouds (3)/(2) | (4)/(2) Format
Memory bytes | bytes
(MB) (MB)
1 2 3 4 5 6 7

Demo3.las 36543 0.7 0.3 20.1 8.6 8
1000000.las 1000000 14.6 5.6 15.3 5.9 3
2000000.las 2000000 29.5 11.1 15.5 5.8 3
1800000.las 1800000 26.6 10.1 15.5 5.9 3
3900000.las 3964867 67.3 24.6 17.8 6.5 3
20180622055837_011_....las 6458209 94.7 35.6 15.4 5.8 3
Lienmac(deleted).las 867690 8 2.9 9.7 3.5 2
Lienmac.las 9737566 103.5 35.1 11.1 3.8 2
608000_1188000.las 36633824 272.2 35.1 7.8 1 3
486000_1544000.las 61568664 495.7 54.6 8.4 0.9 3
486000_1544000_DaBienTap.las | 44470961 370.4 39.3 8.7 0.9 3
4900?0‘1532000 45693042 373.5 40.9 8.6 0.9 3
_DaBienTap.las
490000_1532000.las 45693042 373.1 40.8 8.6 0.9 3
91173624 _Son Dong.las 91173624 910.4 309.7 10.4 3.5 2
77228362 _Sapa.las 77228362 745.5 74.2 10.1 1.0 2

Dé doc cac tép I1&n hon 2 GB ¢ thé sir dung céch st dung doc nhiéu [an, tuy nhién khi
dung mang diém vdi ciu tric PDR 16 bytes trong VMS Lidar 8.2023, 01 khi doc tép
486000_1544000.las mang sé& bi tran bé nhd cho phép (Array dimensions exceeded
supported range). Khi d6 bd nhd twong &ng trong RAM la 939.5 MB. Nhin vao Bang 4,
trong Global Mapper 2022, ching ta thdy bé nhé ddm may diém (495.7 MB) va bd nhd
preview (54.6 MB) I1&n nhat twong (ng véi 8 bytes va 1 byte moi diém. VMS Lidar 7.2023,
01 st dung toan bd cac thanh phan cla ciu tric kiéu khudn dang 10 (67 bytes) c6 kha
nang “bao” loai khuén dang bat ky, VMS Lidar 8.2023, 01 st dung 4 gia tri x, y, z, color
cho moi diém (16 bytes), VMS Lidar 8.2023, 02 st dung 3 gia tri x, y, color cho mdi diém
(12 bytes); thudc tinh color dugc tinh moi khi tai tép.

Veé lai Point Cloud




Sau khi tai va sap x&p dam may diém, can hién thj toan bé dam may diém Ién clra s6 man
hinh. S6 pixels trén 1 clra s6 man hinh 1a s& pixels I&n nhat can thiét dé hién thi. Khi thuc
hién thu phong s6 pixels can thiét cho hién thj sé gidm di dang ké. Nhu vay, chi phi thoi
gian Redraw |&n nhat khi tham s& dnh xa &ng v&i Zoom Extent. Cac tham s6 anh xa m,
rXo, rYo & trang thai View nay la m_e, rXo_e, rYo_, toa dd hinh chi* nhat bao clia dam
may diém la rX1b, rY1b, rX2b, rY2b.

Khivé 1 diém trén man hinh chican 2 toa d6 rX1, rY1, mau sic color clia diém sé tuy thudc
vao gia tri trén Combobox Lidar Draw Mode. Gid trj ndy dwoc tinh cho mdi diém trong
|[énh vé trong VMS Lidar 7.2023, 01, con trong VMS Lidar 8.2023, 01 , VMS Lidar 8.2023,
02 duoc xac dinh ngay khi tai tép.

Bdng 5. Thoi gian vé ddm méy diém

Zoom
Tén tép LAS S6 diém | Extent | Format
(s)
1 2 3 4

Demo3.las 36543 0.09 8
1000000.las 1000000 0.26 3
2000000.las 2000000 0.50 3
1800000.las 1800000 0.80 3
3900000.las 3964867 1.05 3
20180622055837_011 ....las 6458209 0.64 3
Lienmac(deleted).las 867690 0.44 2
Lienmac.las 9737566 0.30 2
608000 _1188000.las 36633824 1.63 3
486000 _1544000.las 61568664 2.30 3
486000_1544000_DaBienTap.las | 44470961 2.20 3
490090‘1532000 45693042 2.41 3
_DaBienTap.las
490000 _1532000.las 45693042 2.30 3
91173624 _Son Dong.las 91173624 0.49 2
77228362 Sapa.las 77228362 0.50 2




VMS Lidar 8.2023, 01, VMS Lidar 8.2023, 02 chi st dung 3 gia tri x, y, color cho mdi diém
c6 trong ctra s6 man hinh (onscreen) dé vé.

1.2 Tai tép Image
Cdac tép Image theo cac dang di¥ liéu raster khac nhau c6 mot s6 diém tuong déng vdi
ki€u dit liéu dam may diém tép Lidar néu coi moi mot pixel cila mot Image tuong duong
V@i 1 diém trong dam may diém. Tuy nhién, cac pixel cé 1 diém khac biét rat co ban so
v&i cac diém trong dam may diém 13 ching dwoc “sap x&p rat thir tu” theo hang theo cot,
va thong thuwong chi cé 2 gid tri toa do x, y d&i vdi anh “den/trang” khi mot pixel

Bang 6 md ta cac thudc tinh cla cac tép raster trong metada ctia Global Mapper 2022.

Bdng 6. Thudc tinh cdc tép raster

Thuoc tinh/Tén tép Pon vi 486 544 tif
BBOX AREA km2 4
LOAD TIME S 1.36
NUM COLUMNS 10000
NUM ROWS 10000
NUM BANDS 3
COLOR BANDS 0,1,2
PIXEL WIDTH m 0.2
PIXEL HEIGHT m 0.2
BIT DEPTH 24
SAMPLE TYPE Unsigned 8-bit

Integer
DPI 907
PHOTOMETRIC YCBCR Color
SAMPLE_FORMAT Unknown Fongg
TILE_WIDTH 256
TILE_HEIGHT 256
COMPRESSION JPEG
PIXEL_SCALE (0.2,0.2, 1.0)
OVERVIEW 1 pixels 5000 x 5000
OVERVIEW 2 pixels 2500 x 2500
OVERVIEW 3 pixels 1250 x 1250
OVERVIEW 4 pixels 625 x 625




OVERVIEW 5 pixels 312 x 312
OVERVIEW 6 pixels 156 x 156
OVERVIEW 7 pixels 78 x78
OVERVIEW 8 pixels 39x39
OVERVIEW 9 pixels 19x 19

Trong Bang 6 anh raster ¢4 100 triéu cells, bao gdbm 10 nghin hang va 10 nghin, cé 9 trang
thai OVERVIEW trong dé OVERVIEW 1 c6 kich thudc pixels I&n nhat, dd phan giai so véi
anh gbc gidm 4 an. Tdng s6 lugng pixels cla tat cd OVERVIEW s& 13 25 (1+ 1/4 + 1/16 + 1/
64 + ...) triéu

Bt View et F Draw  Dimg clogy € Sect
Bylever Nw —
A STANDARD oy & Standard
000d0 o -% 8
IWH ¢ XXARX OHOEANRT DI POHBBEF A s T L
Color idar by Classification - A A B ABE AT T Ake®R ) 8- 2 ARAZLZA A

2055742938, 17496438366, 00000 B=15.48 29.3645", L=102 15" 19.3771" Command: OPEN FILEOpen Data File SNAP GRID OKTHO POLAR OSNAP OTRACK DUCS DYN LWT

o, B Qaseo A2 3008 YJ2@HHYWEE(C ™ ne o eaE N

Hinh 2 VMS Lidar 11.2023 hién thj tép 4.1 Gb véi hon 131 triéu diém khubn dang 3, hién
thj theo phan logi lop classcode



wion Modify TIN Topology ParcelEditor LAS Photo

XARR MEHOEA

BE DT PE%E P A ashess
A aBLAG AT S AXa®R v

SNAP GRID OKTHO POLAR OSNAP OTRACK DUCS DYN LWT MODEL

o, H Qaseo A%k 30O L Y@@ HYEEC™ neu SaE N

Hinh 3 VMS Lidar 11.2023 hién th; tép 2.5 Gb véi hon 91 triéu diém khudng dang 2

Chuong 2. Cac m6 hinh hién thi
Cac d6i twong khong gian ¢ thé dwoc quan ly rdi sau dé duoc thé hién truc quan trén
mot trong nhitng moé hinh khong gian sau: Model Space 2D, Path Profile Space, 3D Space.

Can phan tich va Iam ré mai lién hé lién théng hay doc lap trong cac hé théng cau Iénh,
viéc st dung cac tham sé anh xa cac déi tuwong, ... khi thwe hién cac chirc ndng nhap dir
liéu, xt ly va trinh bay dit liéu trong tirng spaces nay.

2.1Hién thj 2D
View 12 mot trong nhirng thanh phan quan trong nhat ciia mot hé théng d6 hoa. Dé hién
thi cac di¥ liéu khong gian dang vector hay véi dit liéu Raster, VIEW dugc xay dung trén
co' s&@ ham vé lai cac d6i twong (Redraw). Cac tham so co ban tdc dong dén ham Redraw
la:

1. cactham s6 anh xa m, rXo, rYo;

2. d6 phén giadi man hinh;

3. vitri ctra s& man hinh (rX1b, rY1b)-(rX2b, rY2b) — Toa d6 (gdc trai dudi)-( géc phai

trén);
4. s6 luwgng cac ddi twong cd RECT cd giao vdi clra sé man hinh.

Viéc thuc hién céc I1énh View bao gém 2 thao téc:



1. Thay d&i tham s6 anh xa: m, rXo,rYo
2. Thuc hién ham Redraw.
Chi phi thai gian thye hién ham Redraw déng ké nhat bao gom:

1. Chon d6i twgng vé theo clra s6 man hinh (tim va xac dinh s8 lwgng cac déi tuwong cd
RECT giao v@i ctra s6 man hinh).

2. Tinh toa d6 cac diém déi twong theo toa d6 man hinh.
3. Chon mau vé
4. V@ d6i tuong.

VIEW c6 hai thao tac co ban |a Pan va Zoom. Thao tac Pan chi thay d&i rXo, rYo, thao tac
Zoom In, Zoom Out thay d&i m.

Khi d&i twong qua nho, cé thé thay mot viéc vé mot ddi twong bang 1énh vé 1 diém (1
pixel)

Dai vai di liéu dang raster, viéc xac dinh cac diém can vé dua trén viéc xac dinh vj tri
(s6 hang, sO cdt) can v& |3 tire thoi, cd dd phirc tap O(C).

Trong VMS Lidar 11.2023 dé xdy dung dwroc cac md hinh hién th; cho ca 3 loai khong
gian hién th; nay.



= VMStidar 11-2023, 02 - 8 x
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Hinh 4 VMS Lidar 11.2023 hién thj tép 4.1 Gb véi hon 131 triéu diém khudn dang 3, hién
th; theo mau tw nhién RGB

2.2 Trong Path Profile

File Edt View Imet Format Tool Draw Dimension Modify TIN Topology PacelEditor LAS Photo Section Map Help
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Hinh 5 VMS Lidar 11.2023 hién th; diém trong Path Profile (mt cdt ngang).
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Hinh 6 VMS Lidar 11.2023 hién th; diém trong Path Profile (mat cdt doc).

2.3 Hién thi 3D

File Edt View Imet Format Tool Draw Dimension Modify TIN Topology PacelEditor LAS Photo Section Map Help
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Hinh 7 VMS Lidar 11.2023 hién thi diém Lidar trong khong gian hién th; 3D.



2.4 Hién thi theo cac ché dd vé
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Hinh 8 VMS Lidar 11.2023 hién thj tép 4.1 Gb véi hon 131 triéu diém khudn dang 3, hién
thi theo do cao

2.5 Hién thi theo ché d6 loc diém
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Hinh 9 VMS Lidar 11.2023 khi loc diém hién thi véi class 1a 16p mét dat (Ground).
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Hinh 10 VMS Lidar 11.2023 khi loc diém hién thj véi tat ca céc 1op.
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2.6 Chon diém Lidar
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Hinh 11 VMS Lidar 11.2023 chon diém trong Path Profile (mdt cdt ngang) va khong gian
hién th; 2D.



2.7 Phan loai diém Lidar

7= VMStidar 11-2023, 02
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Hinh 13 VMS Lidar 11.2023 hién thi siéu dzz ligu Metada cho ting tép.

2.9 Hién thj théng tin d6i twong diém Lidar
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Hinh 14 VMS Lidar 11.2023 hién th; théng tin cia 1 diém

Chuong 3. Xay dung cac dbi twong PATH PROFILE, CONTROL CENTER

3.1Khong gian lam viéc (Work space)
Moi trwong lam viéc Work space co hai trang thai, & trang thai khi chua lwu tép quan ly
* gmw trén dia cé tén la “Current Work space”; khi lwu hodc md tép *. gmw, tén cla
nat sé la “Current Work space <tén tép>" (VD: Current Work space <1800000.gmw>

3.2 Lép d6i tuong (Feature Layer)
3.3Trung tam diéu khién (Control Center)

3.4 Path Profile
Nhap dit liéu, xt ly di¥ liéu mat cat theo cac loai bé mat doi hdi phai xay dung mot cong
cu Path Profile linh hoat va hiéu qua. Khi méi trudng d6 hoa va tdéc dd may tinh con thap,
cac dit liéu dau vao chua Ién, cac yéu cau cho céng cu Path Profile con chua cao va da
dang. Mot trong cac cong cu Path Profile trong cdc phan mém thuong mai ndi tiéng hién
nay |a cdng cu Path Profile cla Global Mapper. Tuy nhién khi x( ly cdc mat ct giao thong,
Path Profile can phai chinh sta, m& réng dé co thé xtr ly dugc phdn tuyén dwéng cong
co dang cung tron.



Path Profile dugc hiéu Ia mot tuyén ho tro cho viéc thu thap dit liéu tir mot hodc nhiéu
bé mat. Path Profile 1a mdt cdng cu phan tich dit liéu rat hiéu qua trong Global Mapper.
Cdc loai dit liéu dwoc dua vao xU ly trong Path Profile c6 thé 1a Lidar data hodc Grid data.
D liéu TIN doéc lap (dang vector) sé khong dugc dua vao Path Profile. Trong Global
Mapper, Path Profile cé 2 kiéu: kiéu Normal va kiéu Perpendicular. V&i kiéu Normal né
duogc hién thi trong Model Space duwdi dang mot Multiline Open déc thu, bao gdm 1 tuyén
da gidc m& & gilra (tim doc) va 2 dudng offset d6i xirng, vdi kiéu Perpendicular, tim ngang
la 1 tuyén da gidc véi 3 diém cach déu nhau va thang hang, vudng géc véi canh tuyén tim
doc, diém gitra nam trén tuyén tim doc.

Khéng gian hién thi Path Profile
Cac lénh hién thj trong Model Space khéng tdc dong dén Path Profile Space.
K&t qua cac I1énh chon, xda chon, 1énh phan loai trong hai mé hinh 13 lién théng v&i nhau.

Cai dat Path Profile

KET LUAN

Qua nghién ctiru vé cac ndi dung xay dung co so dit lidu dia chinh thuc hién duoc
muc tiéu va noi dung nghién ciu, cu thé:
Tép Lidar .las duoc ghi theo cau tric véi 11 loai khudn dang khac nhau, cé thé doc ghi truc
tiép. VMS Lidar 7.2023, 01 tai toan bo cac thanh phan trong cau tric 1 diém. (67
bytes/diém); Bo nhd can thiét cho 1 diém 1a 71 bytes, VMS Lidar 7.2023, 01 chi doc va
hién thi dén tép lienmac.las véi 9 triéu diém. VMS Lidar 8.2023, 01 tai 3 thanh phan x, y,
z, color ciia diém (12 bytes/diém), Bo nhé can thiét cho 1 diém 1a 16 bytes, VMS Lidar
8.2023, 01 chi c6 thé doc va hién thi céc tép c6 dung lwong nho hon 2 GB, tép doc duoc
c6 s6 luwong diém Ién nhat 1a 45.6 tri¢u diém (tép 490000 1532000.1as, dung lwong 1.6
GB). VMS Lidar 8.2023, 02 tai 3 thanh phan x, y, color cua diém (12 bytes/diém). Bé nhé
can thiét cho 1 diém la 16 bytes. Trong VMS Lidar 8.2023, 02 ¢4 st dung k§ thuat doc tép
I6n hon 2 GB, nén c6 thé doc tat ca cac tép trong cac bang trén, véi s6 lwong diém Ién nhat
la 91 triéu diém (tép 91173624 _Son Dong.las vé6i dung luong 2.592 GB). Diém yéu cua



VMS Lidar 8.2023, 02 la chi phi thoi gian khi thay d6i mau cua diém khi s luong diém
16n. Diém yéu thtr 2 1a s6 luong diém s& bi gidi han khi dung lwong dam may diém qua 16n
va chiém day bo nhé can thiét. VMS Lidar 8.2023, 03 khic phuc diém yéu doi mau bang
cach chi doi cac ddi twong onscreen, thuc hién ngay trong qué trong ham DrawLas, diéu
nay dan dén viéc lién tuc phai tai tép tir dia moi khi Redraw. Tuy nhién, theo bang 2, thoi
gian tai cho 1 tridu diém chi 12 0.05 s, nén thoi gian vé lai ting thém c6 thé chap nhan duoc.
Hién nay céc dia SSD cho phép doc lién tuc véi toc do cao. VMS Lidar 8.2023, 04 duoc
thiét ké vai cach tiép can moi thir déu luu trén dia, trong ciu tric LAS chi luu gitt mang
chi s6 cua ddi tugng.
Két qua nghién ciru da xay dung thanh cong hé thong tai tép Lidar véi dung lugng diém
16, toc do hién thi nhanh va dap (ng cho tat ca cac khubn dang tép las.
Xay dyng dugc md hinh lién thong gitra khdng gian hién thi 2D, 3D va Path Profile.
Xay dyng dugc md hinh 16p ddi tuong duge didu khién trong trung tam déu khién.
Xay dung Control Center dé quan ly cac 16p ddi tugng c6 gan véi tép trong d6 co cac tép
Lidar.

VMS Lidar 11.2023 dé ¢6 ddy di cac chire nang hién thj trong ca khéng gian hién th;
2D, 3D va Path Profile, c6 kha nang hién thi thong tin doi twong cho timg diém, ciing nhie

cac dir ligu tong hop Metada cho ting tép
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