Nghién ctiu - Ung dung
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DUA TREN CONG NGHE ANH SO THU NHAN DU’ LIEU
THONG TIN PIA LY VA THANH LAP BAN PO PIA HINH
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Tom tit:

Hién nay, viéc tmg dung cong nghé anh sé trong thu thap dir liéu théng tin dia Iy va thanh ldp
ban d6 dia hinh da tro- 1én pho bién trén thé giGi va ¢ Viét Nam nho nhitng wu diém ciia cong nghé
nay nhw giam thoi gian thi cong, giam nhan cong lao dong qua do mang lai loi ich kinh té cao. Puoc
danh gza c6 kha nang ieng dung 16n tuy nhién céng nghé anh sé thuong phaz két hop voi viéc do vé
triec tiép trong quy trinh thu thdp dir liéu thong tin dia Iy va thanh ldp ban d6 dia hinh do nhitng han
ché chua thé khac phuc duwoc trong thuc 16 nhw: thiéu dit lidu dia hinh va dia vit tai nhitng khu vuc
c6 do che phii cao, han ché trong thu thap dir liéu chiéu diing cua dia vit... Do dé, dé hoan thién
quy trmh vng dung céng nghé anh sé trong thu thap dir liéu thong tin dia ly va thanh lap ban do dia
hinh, can cé nhitng nghién ciru dé khdc phuc nhitng nhige diém trén. Nhém tdac gia tién hanh nghién
citu theo dinh hudng dp dung cong nghé do anh mdt ddt dé khdc phuc nhitng nhwoc diém trén. Bai
bdo nay gidi thiéu hé thong quét dia hinh mat dat dwa trén cong nghé anh sé dwoc tich hop boi
camera anh so, may dinh vi GNSS va mot thiét bi IMU. Bén canh do, bai bdo tién hanh khdo sdt dé

chinh xdc cia hé thong nay trong thu nhdn dit liéu théng tin dia Iy, thanh ldp ban d6 dia hinh.

1. Pit van dé

Hién nay, viéc thanh 1dp ban dd dia hinh va
thu thap dir liéu khong gian dia 1y dang dugc
thuc hién boi nhidu cong nghé va thiét bi hién
dai. Phuong phap do dac truc tiép sir dung céc
loai may toan dac dién tir, may GPS hay hién dai
hon 12 may quét laser mat dit va cong nghé bay
quét Lidar. Phuong phap su dung cong ngh¢ anh
s6 bao gdbm do dac anh hang khong, anh UAV va
anh chup mit dat. Cac giai phap trén di co ban
giai quyét dugc yéu cau thanh 1ap ban db va thu
thap dir liéu thong tin dia 1y. Tuy nhién céc thiét
bi dang st dung dugc nhap khéu hoan toan tur
nudc ngoai véi chi phi cao.

Khai niém hé thong quét dia hinh miat dat ¢
day duoc hiéu 1a mot khéi chit ché duoc tich
hop boi cac thiét bi bao gdm camera anh s6, thiét
bi GNSS va IMU c6 thé ghi nhan hinh dnh xung

quanh mdt cach lién tuc trén mot pham vi rong.

M6 hinh sb dja hinh v&i d6 phéan giai cao va
d6 chinh xac cao c¢6 thé cung cap dir liéu dé phat
hién nhirng sy thay ddi vé do cao phuc vu cho
mot ) muc dich nhu x6i mon hodc quan tric cac
dich chuyén lién tuc ciia dia hinh [1]. Trong cong
tac thanh 1ap ban dd dia hinh ty 1¢ 16n ¢ nhiing
khu vuc ¢6 su thay d6i phrc tap vé d0 cao thi cac
phuong phap do dac truyén thong khong dam
bao dugc mat do cting nhu kha nang thu thap dir
liéu mat nhiéu thoi gian va cong sirc. Phuong
phéap bay chup UAV c6 kha nang thu thap dir licu
nhanh nhung khong hiéu qua trong mot khu vuc
nho va yéu cau phat hién nhing thay dbi rit nho
vé dia hinh, hay nhitng khu vuc c¢6 d6 che phu
cao va do chinh x4c vé d6 cao cua phuong phap
bay chup anh UAV kém hon so v6i cac phuong
phap khac. Cac hé théng may quét laser c6 thé
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dép g yéu cau thu thap dir liéu nay. Mic du mé
hinh 3D dugc tao ra tir cong nghé quét laser chira
mot lwong 16n cac diém chi tiét, nhung van kho
c6 thé xac dinh cac vét niit hodc nhiing thay doi
rat nho cia bé mat. Mot sd nghién ctru da chi ra
rang viéc két hop cong nghé quét laser véi chup
anh 1a can thiét va s& mang lai hiéu qua cao hon
[2][3]. Mot sb thiét bi quét laser hién nay da
trang bi ca tinh nang chup anh. Tuy nhién, céac
thiét bi laser hién nay co gia thanh rat cao do vay
kha nang tiép can trong mot s6 cong viée khao
sat bi han ché. Nghién ctru [4] da cho thiy viéc
st dung ky thuat cdu trac tir chuyén dong
(Structure-from-Motion - Sfm) ¢ thé dung lai
mo hinh 3D tir &nh chup mat dét va dat do chinh
xac to1 (0.1 mét hoac nhd hon) khi so sanh mo
hinh DEM duoc tao ra béi k¥ thuat Sfm véi mot
mo hinh twong tu st dung phuong phap quét
laser mat dat.

Trong bai béo nay tac gia tién hanh gidi thidu
va danh gia do chinh xac cta hé thdng quét dia
hinh mat dit do nhom tac gia tu phat trién. Hé
thong thiét bi nay c6 kha ning thu thap dir liéu
thong tin dia 1y dya trén cong nghé anh sb chi
tiét va nhanh chong véi chi phi thap hon so véi
céc loai may quét laser dit tién.

2. Gi6i thiéu h¢ thong quét dia hinh mit
dat

L Maodule xuwr Iy
dir ligu GNSS
z
¥ :
‘(/—-. J Maodule xurly
4 —|  Module xuly ket hop dirligu
el [ div ligu Camera GNSS, IMU,
Camera
Camera
I
|
I {——| Module xir Iy
dirligu IMU
Mini PC

Hinh 1: M6 hinh tich hop hé thong
quét dia hinh mdt dat

Thiét bi quét dia hinh mat dit dugc ciu tao
boi 4 thanh phan chinh bao gdm: 3 camera anh
s, thiét bi GNSS, thiét bi IMU va mét mini PC

v6i cac thong sé k§ thuat nhu sau:
2.1. Gidi thiéu thong so thiét bi IMU

Thiét bi IMU 1a loai cam bién PMU 6050 véi

cac thong so:
- Pién ap str dung: 3~5VDC
- Pién 4p giao tiép: 3~5VDC
- Chuén giao tiép: 12C

- Gia tri Gyroscopes trong khoang: +/- 250
500 1000 2000 degree/sec

- Gia tri Acceleration trong khoang: +/- 2g,
+/- 4g, +/- 8g, +/- 16g

2.2. Gidi thiéu thong so thiét bi dinh vi
GNSS. (Xem bang 1)

2.3. Gidi thiéu théng sé thiét bi cic Camera
(Xem bdang 2)

2.4. Gidi thigu thiét bi Mini PC

- Cpu: Intel Atom

- RAM: 2GB

- B6 nhé: 32GB 6 luu trit tich hop

- Két ndi giao tiép: Wi-Fi 802.11ac dai kép,
Bluetooth 4.1, cac cong USB 3.0 va USB 2.0,
mot dau cdm am thanh, va mot céng HDM

Khi thiét bi duoc lép dat trén cac vat mang

nhu 6 t6 va xe ty hanh thi vi tri ldp dt nhu trén
Hinh 2.
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Hinh 2: Hé thong quét dia hinh mat dat gén
trén xe tw hanh va 6 to
3. Két qua thi nghiém do dac bz"mg hé
thong quét dia hinh mit dat

3.1. Bé tri bai thir nghi¢m

B3i hiéu chuin duogc lua chon trén dia hinh
turong d6i bang phing, ¢ cac ddi tuong dia hinh
dia vat dac trung dé phuc vu cong tac kiém tra,
danh gia. Tai khu vuc béi thir nghiém danh diu
45 diém bao goém cac diém khdng ché anh va
diém kiém tra sau nay. Cac diém khdng ché va
diém kiém tra duoc do dac chi tiét theo hé toa do
qudc gia VN-2000 va hé d6 cao Nha nuéc (Hon
Déu). (Xem hinh 3, 4, 5, bang 3)

3.2. Xdc dinh hé so hiéu chinh ciia camera

Cac budc xac dinh sd6 hiéu chinh camera

duoc tién hanh nhu sau:

Budc 1: Xir Iy dir liéu anh bang phan mém
Pix4D hoac Agisoft Photoscan sur dung toan bo
khéng ché anh dé x4c dinh toa d6 tim anh chinh
xac. (tién hanh véi 2 ca chup anh Ca sé 1 va Ca
s6 2).

Budc 2: So sanh toa d tam anh sau xtr 1y va
toa do tAm anh dong bo tir dit liéu GNSS/IMU va

xac dinh so6 hiéu chinh cia camera.

Nhan xét: Dua vao d6 thi biéu dién su bién
thién cua sai sb cac gia tri toa do va do cao cla
tam anh qua cac ca chup khac nhau ta nhan thay:
Céc sai s6 bién thién c6 h¢ thong theo timg cam-
era va cac gia tri nay tuong dbi déu nhau giita
cac ca chup, thé hién d6 1éch cua tim camera véi
tam GNSS va IMU. (Xem hinh 6)

Qua tinh toan gia tri trung binh gitta cac ca
chup thu duoc bang sb hiéu chinh cua cac cam-

era nhu sau: (Xem bang 4)

Cac gia tri hi€u chinh dugc sir dung cho ca
chup tiép theo dé kiém tra va danh gia do chinh
xac cua thiét bi.

3.3. Pdnh gid két qud

Str dung s0 hiéu chinh dé tinh toén lai toa do
tam anh cua ca chup so 3, sau xur 1y ti€én hanh so
sanh gia tri toa do ctua cac di€m kiém tra thu

duoc két qua nhu sau: (Xem bdng 5)

Két qua so sanh gia tri toa d§ cua cac diém

kiém tra cho théy:
M;, =+ 0.042 m; Mgrg =+ 0.057 m
Trong do: My, 1a sai s6 do cao trung binh.
Mgrp la sai sO vi tri mat phang trung binh.

Do chinh x4c vé mat phéng va do cao dat do
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Bdng 1: Théng sé thiét bi SO-GNSS

TT Théng s6 ki thuit
1 | 86 lwong kénh thu dong théi 192 kénh
2 | Hé théng vé tinh dinh 1 GPS L1+L2, Glonass G1, Beidou B1+B3
3 | Céng nghé cai chinh RTK Cé ho tro. dat sai s6 dén centimet
4 | Tén sb xuat toa 6 Téi da 10Hz (10 vi tri trong 1 gidv)
5 | D¢ chinh xac khi do déc lap Phwrong ngang: 1.5 m, pheong ding 3.0m
6 | Do chinh xac PPK P.ngang: 10mm=+1ppm, P.ding: 1 3mm+1ppm
7 | D¢ chinh xac khi di chuyen 0.03m/'s
§ | Théi gian xdc dinh toa d6 lan dau | Nho hon 50 gidy
G | Thii gian khai déns Nho hom 10 oidy
10 | Cong mao tiép Cong COM DB9-RS232. Bluetooth
11 | Neuén dién 5V
12 | Cong suat 25 W
Bdng 2: Bdng théng sé thiét bi camera
3TT Noi dung Thing sd k¥ thuit camera Sony Thing s ky thuit camera Sony
ILCE 5100 ILCE a000
1 Tong =¢ diém anh Hap xi 247 tridu didgm anh Khoang 24.7 MP
- Cim bicn hinh inh Cam bién APS-C (235 x 13.6mm), | Loai APS-C (23,5 x 15,6 mm)
B i i Exmor ChOS
JPEG (DCF Ver 2.0, Exif Ver23, | JPEG (DCF Ver. 2.0, Exif
3 Blinh dang ghi hinh | MPF Baszeline), EAW (Sony ARW | Ver 2.3, MPF Baseline), BEAW
2.3] (Sony ARTW 2.3)
Ehi chup ty 18 16:9: Ehi chup ty 18 16:9:
L: 8000 = 3376(200D), ML 4240 x | L: 6000 x 3376(20M), M: 4240 =
240001000, 5: 3008 x 1688(3.1MD0 240001000, 5: 3008 x
. Kich thwdc anh | Ehi chup ty 18 3:2: 1G83(5.1M)
N chup L: 6000 = 4000024M), M: 4240 x | Ehi chyp 7 18 3:2:
283201200, 5: 3008 x 200006000 L: 6000 x 4000(2400), M- 4240 x
283201200, &: 3008 X
200006 .00
JPEG Chit lwong cao Lo 36 khung | JPEG Chit lwong cao Lo 56
) S5 lwone  khuns 1'.:1:]1'.: JPE_(_}_ fi_'eu chuan .'_: 73 1:'.-1u_ng 1;:]_1'_&1’.5:r hi:].h:. IPEG :i%u chuda L:
3 hink "'-.TJ1E= ohi = | himh, EAT: 23 l.:'ﬂurlg hinh, BEATW & B khung ].1_11’;]1_. BAT: 23 khuag
T = JPG: 212 khung hinh hinh, BEAW & JPG: 22 khung
hinh
_ Chup lién toc: Hi: t61 da 6 fps, Lo | Toc d8 & diz lign toe (x2p xi tdi da)
6 | Toc dé chup tdi da 3 fps 11 hinh/gidy (& ché 85 chup lién tuc)
Anh tinh: x&p %1 2.3W (voi Sng kinh | Thot lrong pin (Anh tinh): Lén
7 | Nzudn tizu thy theo méy E PZ 16-50mm F3.5-5.6 | dén 360 dnh
058 Sac pin bén trong: Co
Than may: = 224 gram Trong lwong (bac gim pin va the
3 Trons lyons Bao gém Pin va thé nhé = 283 gram 1’.]1:::'1 ) .
TEOTE 285 g (Chi 3han may) / 344 g
(Eém pin va phuong tidn)
. .y . =1096x 628 x357 mm Eich thiwoe (Dx B x C)
Q Kich tharde . P :
120x 669 x 451 mm
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Hinh 3: Khu viee bai thur nghiém

Bdng 3: Bang gid tri toa do cac diém khong ché va diém kiém tra

- TEF Toa do de dac thuc dia 27T c'Tznm Toa d6 do dac thuc dia

e m (m)] " (m) y (m) xim) (]
1 KT1 582408.600 2327968.391 7.310 24 KT32 SB2407.671 2327547.634 7.230
2 KTZ 582408.630 2327967.09% 7.357 25 KT33 SB2407.652 2327547.032 6.857
3 KC3 582408.630 2327965644 | 7.252 25 kT34 SB2407.706 2327546129 7.200
4 KT4 532408 642 2327954 550 7.263 27 KT35 SR2407.703 2327545 366 5.524
5 KTS 582408.682 2327903.093 7.342 23 KT37 SB2407.730 23275432.308 6.833
& KT 582408 685 2327962.001 7.257 29 KT3B SB2407.746 2327542208 7.231
7 KT10 582408.650 2327960.610 7.328 30 KT39 282407748 2327541427 5.517
B KT12 582408.723 23279593395 7.274 31 KT40 SB2407.770 2327540.362 7.216
5 KT11 582408.714 2327958.001 7.346 32 KT41 SB2407.726 2327539353 5.506
10 KT1& 582407 854 2327956836 7.020 33 KT42 SB2407.B0B 2327538.017 7188
11 KT17 582407.682 2327955.152 7.234 34 KT43 SB2407.748 2327526.974 6.827
12 KT27 582407 672 2327854 543 5.961 35 KT44 SB2407.712 2327535558 7.215
13 KT1g8 582407.684 23275954119 7.231 35 KT43 582407710 2327524473 5.517
14 KT36 582407707 2327844 315 7.202 37 KT45 SB2407.778 2327533652 7.204
15 KTS0 582408836 23274927 338 7.284 3B KTS7 SB240B8.701 2327532971 7.200
16 KT3E 582408.874 2327920.882 7.360 33 KT47 SB2408.203 2327521.325 7.221
17 KT21 582407.673 2327952.30% 5.545 40 KT48 SB240B.756 2327528.819 7.304
12 KT25 582407 688 23276851 683 7.247 41 KT49 SB240B.T7E 2327528679 7.275
15 KT26 582407 662 2327851154 6.913 42 KT51 SB240B.778 2327526205 7.277
20 KT2E 582407652 2327950.33% 7.21% 43 KT52 SB240B.Bed 2327524 873 7.27%
21 KT25 582407 £82 2327045921 6.958 44 KTS3 SB240B.TET 2327523 788 7.208
22 KT30 582407.665 2327949.056 7.185 45 kT34 SB240B.B7E 2327522.403 7.305
23 KT31 582407 852 2327948 392 5.521

chinh xac cho do vé& ban dd dia hinh 1:500 véi
khoang cao déu 0.5 mét (Theo Théng tw sé
68/TT-BTNMT ngay 22/12/2015 Quy dinh ki
thudt do dac truc tié}? dia hinh phuc vu thanh lap
ban do dia hinh va co sé dir liéu nén dia lytyle
1:500, 1:1.000, 1:2.000, 1:5.000).

4. Két luan

Qua qua trinh nghién ctru va thyc nghiém tac

gia nhan théy, hé théng quét dia hinh mat dét dua

trén cong nghé anh s6 dép tmg dugc yéu cau ky
thuat thanh lap cac loai ban do dia hinh ty 1& 16n
dén 1:500 tham chi cac loai ban db ty 1 16n hon.
Ngoai ra, c6 thé ting cuong thém cho cic san
pham ban d6 nén dia ly mot cac truc quan va chi

tiét hon.

Trong thuc té, néu so sanh kha nang thu nhan
dir liéu nhanh chéng va trén mdt pham vi 16n
hon thi cong nghé bay chup anh UAV hoan toan

chiém uu thé. Tuy nhién, doi véi cac khu vuc
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il

Hinh 5: So do bo tri cac diém khong ché va diém kiem tra

ddng déan cu, nha cao tang day dic, hay khu vuc
mat do che phu cao, hodc cac khu vuc khong thé
su dung may bay khong nguoi lai thi viéc s
dung thiét bi quét dia hinh mat dat lai rat hiru ich
va mang lai hiéu qua cao trong cong tac thu thap
dir lidu thong tin dia 1y. Do vay, viéc sir dung két
hop cong nghé bay chup anh UAV va may chup
anh mat dat trong thanh 1ap ban dd dia hinh ¢6
thé bd sung khéc phuc nhitng wu nhuoc diém cua

nhau, tién toi ty dong hoa hoan toan cong tac

thanh 1ap ban dd dja hinh d6 chinh x4c cao.
Day 1a nén tang dé tién toi ty chu san xuat

thiét bi Mobile mapping dua trén cong ngh¢ anh

s6 dé thanh lap ban do dia hinh ty 18 16n va thu

thap dir liu thong tin dia Iy d6 chinh xac cao.O
Tai liéu tham khao

M.R., Robson, S., 2012.

Straightforward reconstruction of 3D surfaces

[1]. James,

and topography with a camera: accuracy and
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21) Bién thién gia fri toa d3 v ciia tém anh ca chup 36 1 22) Bién thién gid tri toa d6 v cla tim dnh ca chup 56 2

11} Bién thién giZ o1 toa 4§ x otz tAm &nh ca chup 6 1

b2} Bien thien giz 1 toa 49 x oz tim anh ca chup so 2

c1) Bién thién gia i 46 cac h cuia t2m anh ca chup 58 1 c2) Bién thién gia tri 36 cao h cia te dnh ca chup 56 2

Hinh 6: Do thi biéu dién bién thién sai sé toa do tam anh ciia 2 ca chup

Bang 4
. Ca chup Gi4 tri hai l4n chup (14 tr1 trung binh
IT| T :
ch camerna 50 detax | deltav |deltah |deltax |deltav | deltah
Sony ILCE | Cal 0.132 | -0.208| -0.075
3 | r _ .l
: 5100 den Ca2 0112] -0.187] -noge] 122 | 0197 ) 0082
p | owlleR lCal L OM46 D437 DO 4139 | 433 | -0.087
5100trang | Ca?2 0.131| -0.429| -0.095
3 | SomyAco00 |21 01541 01891 -0.0001 4444 | 0193 | -0.107
Ca2 0.134| -0.197| -0.114
34
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Bang 5: So sanh do chinh xac cua cac diém kiém tra

Tén Toz g3 do dac thye dia Toa d§ xac dinh tl md hinh Sai 58

diém y (m) % [m) him) y (m) ¥ imj i {m]) y-Errar K-grrar zZ-2rror
KT1 582408.500 2327968.391 | 7.310 | 582408.515 | 232796B8.375 | 7.287 0.015 0.015 0.013
KT2 582408.530 2327967.093 | 7.357 | S82408.635 | 2327967.130 | 7.315 0.005 0.031 -0.042
KT4 582408.542 2327%964.5350 | 7.283 | S82408.552 | 2327%64.584 | 7.306 0.010 0.014 0.043
KTS 582408.582 2327963.083 | 7.343 | S582408.564 | 2327963.088 | 7.306 -0.018 0.005 0.037
KTS S82408.558 2327962.001 | 7.257 | S8240B.676 | 2327962.002 | 7.285 0.007 0.001 0.038
KT10 | 583408.530 2327960510 | 7.32B | S5B240B.651 | 2327960.523 | 7.304 0.001 0.013 -0.024
KT12 | 583408.723 7.274 | 532408.701 | 2327959.435 | 7.310 0.022 0.036 0.036
KT11 | 582408.714 7.546 | 582408.713 | 2327558.020 | 7.353 -0.001 0.018 0.007
KT16 | 582407354 7.020 | 582407.B37 | 2327956.853 | 7.048 -0.017 0.017 0.028
KT17 | 583407582 7.234 | 582407.704 0.022 0.035 0.018
KT27 | 583407572 6.951 | 532407.704 0.032 0.061 0.002
KT18 | 583407584 7.231 | 532407.701 0.017 0.037 0.023
KT36 | 583407707 7.202 | 582407.737 | 23275944.375 | 7.282 0.030 0.061

KT50 | 582408.335 7.254 | S32408.B77 | 23275937352 | 7.337 -0.019 0.014

KT56 | 582408.374 7.560 | S5B2408.876 | 2327520824 | 7.41% 0.002 0.058

KT21 | 582407673 6.945 | 582407.712 | 2327952.353 | £.853 0.039 0.044 0.008

KT25 582407 658 7.247 | 582407.705 | 2327951751 | 7.254 0.041 0.068 0.007
KT26 | 582407662 6.913 | 582407.717 | 2327951.296 | 6.550 0.055 0.102 0.037

KT28 | 5824076832

7.219 | 5B2407.711 | 2327550.385 | 7.255 0.059 0.050 0.036

KT25 582407 683 6.955 | 582407.715% | 2327549930 | 6.557 0.036 0.029 0.002
KT30 | 582407685 2327949056 | 7.195 | 582407.716 | 2327949189 | 7.258 0.051 0.133 0.063
KT31 582407832 2327948392 | 6921 | 582407.718 | 2327948446 | 5556 0.02 0.054 0.035
KT32 582407671 2327947634 | 7.230 | 582407716 | 2327947685 | 7.262 0.045 0.051 0.032
KT33 582407652 6.837 | 582407.726 | 2327547085 | 5.555 0.034 0.053 0.058

KT34 | 582407705 7.200 | 582407.724 | 2327346180 | 7.261

[=]
(=]
=
(2]
©

=N ]
T[]
= =
[=]
[=]
€n
[ty

KT35 582407703 6.924 | S5B2407.737 | 2327545435 | 5560 0.034 0.070 0.036

KT37 582407730 6.933 | 582407.748 | 2327943328 | 6563 0.018 0.020 0.030
KT38 | 5E2407745 7.231 | 582407.745 | 2327942265 | 7.265 -0.001 0.056 0.034
KT3% 582407 748 6.917 | 582407.754 | 2327941520 | 5562 0.006 0.093 0.045
KT40 | 582407770 7.216 | 582407.751 | 2327240453 | 7.257 -0.019 0.091 0.051
K741 [ SEZ407.725 6.905 | S582407.761 5.564 0.035 0.053 0.058
KT42 | 582407 808 7.188 | 582407.763 7.270 -0.045 0.028 0.082
KT43 | 582407.748 6927 | 582407.770 6.972 0.022 0.025 0.045
KT44 | 582407.713 7.215 | 582407.776 7.278 0.063 0.075 0.063
K745 [ 582407.710 6917 | 5824077 6.971 0.083 0.108

KT46 [ S582407.773 7.204 | 582407.755 7.274 0.016 0.027 0.070
KTS7 [ S582408.701 7.200 | S82408.705 7.278 0.004 0.044 0.078
K747 [ S582408.903 7.221 | S8240B.B87 | 23275831.399 | 7.352 -0.016 0.074 0.131
KT4E8 [ SEIZ408.755 7.504 | S8Z408.881 | 2327039834 | 7.365 0.0B5 0.015 0.065
KT4% | 582408.773 7275 | 5B240B.B75 | 2327928756 | 7.358 0.102 0.077 0.083
KT51 [ 582408.778 7.277 | 58240B.B71 | 2327526.211 | 7.361 0.053 0.006 0.084
KT52 | 582408.8564 7.278 | 58240B.8B75 | 2327524873 | 7.381 0.015 0.006 0.102
K753 | 582408.787 2327523.788 | 7.258 | 58240B.B7S | 23275923.803 | 7.385 0.052 0.015 0.087
K754 | SEZ408.875 23275922403 | 7.305 | 58240B.877 | 2327532.395 | 7.38% 0.001 -0.00! 0.084
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Summary

Designing and manufacturing the Terrestrial Camera system based on photogrammetry

technology that acquires geographic information data and create topographic maps
Dang Xuan Thuy, Luu Hai Au, Ngo Thi Lien
Vietnam Intitude of Geodesy and Cartography
Luu Hai Bang
Institute of Transport Science and Technology

Nowaday, the application of photogrammetry technology in collecting geographic information
data and making topographic maps has become popular in the world and in Vietnam base on the
advantages of this technology such as reducing time construction, reducing labor therefore bringing
high economic benefits. The photogrammetry technology is assessed that it has great applicability,
but it often has to be combined with direct measurement in the process of collecting geographic
information data and creating topographic maps due to limitations that cannot be engraved in
practice such as: lack of topographic and terrain data in high coverage areas, limited vertical data
collection of the terrain... Therefore, in order to complete the process of applying photogrammetry
technology in collecting geographic information data and creating topographic maps, studies are
needed to overcome the above disadvantages. The authors researched based on the application of
photogrammetry technology to overcome the above disadvantages. This paper introduces the
Terrestrial Camera system based on photogrammetry technology that integrated by a digital camera,
a GNSS and an IMU device. Besides, the paper investigates the accuracy of this system in

collecting geographic information data and creating topographic maps.Q
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