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CHUONG 1. CONG NGHE MAY BAY KHONG NGUOI LAI UNG
DUNG TRONG CONG NGHE KHAI THAC MO

1.1 GIOI THIEU CHUNG

May bay khong ngwoi lai (viét tit UAV - Unmanned aerial vehicle) 1a tén
goi chi chung cho cic loai may bay ma khéng c6 phi cong ¢ budng lai va duoc
diéu khién tir xa tir trung tdm. Loai may bay nay dugc dung dé phuc vu cho muc
dich trinh tham quan sy, hodc dan su (quay phim, chup anh...). Loai to hop may
bay nay co6 kha nang tu dong hoa cac hoat dong cua may bay cao, khong doi hoi
nhing trang thiét bi hang khong dic ching, gia thanh khai thac sir dung va bao tri

hé théng dé phuc vu lau dai ré.

Viéc sir dung may bay khong nguoi lai UAV vao cong tac do dac ban dd da
dugc mg dung & nudc ta tir vai ndim gan day, va gio day di tré nén kha 1a pho
bién. B Tai nguyén va Méi trudng cling da ra thong tu ki thuét s 07/2021/TT-
BTNMT ngay 30/6/2021 “Quy dinh k¥ thuat thu nhan va xir 1y dir liéu anh s tir
tau bay khong ngudi li phuc vu xdy dung, cap nhat co so dit liéu nén dia 1y quéc
giaty 1€ 1:2.000, 1:5.000 va thanh 13p ban dd dia hinh ty 1€ 1:500, 1:1.000”. Thong
tu nay thé hién sy cong nhan vé cong nghé ddi véi UAV trong do dac ban db ty 18
16n.

1.2 PHAN LOAI MAY BAY KHONG NGUOI LAI

May bay khong nguoi 1ai rat da dang vé ching loai, kich ¢&, kha ning bay...
Vé co ban may bay khong nguoi 1ai sir dung trong cong tac trac dia ban do duoc
phan thanh cac loai nhu: may bay da dong co cat canh thang dtng, may bay canh

¢ dinh, may bay lai két hop giita cit canh thang dimg va canh bang luc cong tac.

Pong thoi kha ning mang theo thiét bi thu nhan dir liéu nhu: bd thu dinh vi
vé tinh GNSS, may chup anh hodc bo quét Lidar.



Hinh 1.1 May bay khong ngudi lai DJI Phantom 4RTK, M300, Ebee, Wingtra One

Tuy theo kha nang, yéu cau san pham ma c6 theé sir dung cac loai may bay

khong nguoi 1ai khac nhau.

1.3 CONG NGHE KHAI THAC MO SU DUNG MAY BAY KHONG NGUOI
LAI
1.3.1 May bay khong nguwai lai str dung trong khai thac mé

May bay khong ngudi 14i can thiét cho viéc khai thac dé do khéi lugng khai
thac, thanh 1ap ban d6 dia hinh mé, nghién ctru dich dong. May bay khong ngudi
1ai dang ngay cang dugc trién khai xay dung va khai thac dé tién hanh khao sat va
chi ra cac mbi nguy hiém vé dia hinh, dic biét 1a & nhiing no1 ma cac doi khao sat

khong thé tiép can.



Hinh 1.2 May bay khdng nguwai lai sir dung trén cong truwong khai thac mé (anh MicroDrones)

Céc mo khai thac than 16 thién 16n & nude ta déu cbd dang “trén suon nui,
dudi moong sau”, chiéu sau khai thac 16n, chiéu cao bd mé 16n. Theo trinh ty khai
thac, chiéu cao bd mo ngay mot tang. Piéu kién 6n dinh bd moé chju anh huong
béi 3 yéu td tw nhién co ban: DPiéu kién dia chit khu vuc phtc tap, cac dut gy
kién tao lam xudt hién nhiéu mat yéu va tao diéu kién cho su tham nhap, pha huy
clia nudc ngam; didu kién dia chét thuy vin khong thuan 16n (nhiéu nudc ngam).
Bén canh d6 1a cac yéu t6 ki thuat nhu chiéu cao bo mé 16n, thoi gian ton tai kéo.
Hai yéu t6 trén c6 anh huong rat 16n dén 6n dinh bo mo [3].

Pé nghién ctru dich dong bd mo, rt can thu thap s liéu dia hinh chinh x4c,
cung voi diéu kién dia hinh cua khu Mo thi str dung cong nghé may bay khong
nguoi 141 s€ hd trg mot phén 16n van dé nhu: thanh lap ban dd dia hinh, xay dung
mé hinh s, tao mat cit. ..

1.3.2 Mot s6 thuét ngir can biét trong khai thac mé va tric dia mé

Pé hiéu rd hon vé ing dung ctia cong nghé may bay khong nguoi 14i, trong
Quy chuan QCVN 04:2009-BCT vé An toan trong khai thac mé 1 thién [4] co
trinh bay nhu sau:

1. An toan (safety): Trang thai ma con nguoi, thiét bi, méi trudng duoc bao

vé, phong chdng lai nhitng tic nhan nguy hai c6 thé phat sinh (hodc tiém an) do



chu quan, khach quan trong hoat dong khoang san bang phuong phap khai thac
mo 10 thién.

2. Bii thai (waste dump): Khu vuc dung dé chira dat da thai va cac tap chat
khac trong qua trinh khai thac, sang tuyén va ché bién khoang san.

3. Bién gidi mo 10 thién (hay bién gidi khai trudong) (pit limits): Pham vi
khong gian cudi cling ma cac cong trinh mo c6 thé phat trién tdi d6 trong nhiing
diéu kién kinh té - k¥ thuat cu thé. Bién gi¢i mo 16 thién bao gém:

a) Bién gidi phia trén (surface pit limits): 1a ranh gidi dia ly cua khai trudong
trén mat dat;

b) Bién gidi phia dudi (bottom pit limits): 1a ranh gidi cua khai truong theo
chiéu sau (chiéu sau cudi cung cho phép khai thac).

4. Bd mo 16 thién (pit slope): Tap hop céc tang vé mot phia thi goi 14 bo
mo.

- Bo mo trén d6 co céac ting dang 1am viéc thi goi 13 bo cong tac.

- BO mé trén d6 cé cac tﬁng khong lam viéc thi goi 1a bo dung. Néu 6 vi tri
két thuc (bién gidi mo) thi goi 1a bo két thuc.

5. Cht mo (mine manager): Ca nhan hodc nguoi dai dién cia t6 chirc duoc
phép hoat dong khai thac khoang san theo quy dinh ctia phap luat vé khoang san.

6. Dich vu nd min (blasting services): La viéc st dung vat liéu nd cong
nghiép dé thyc hién hop dong nd min giira to chire duoc phép 1lam dich vu nd min
véi t6 chire, ¢4 nhan ¢ nhu cAu.

7. Giam dbc diéu hanh (executive manager): Nguoi do t6 chiic, c4 nhan
duoc phép khai thac khoang san ctr, ky hop dong hodc bd nhiém dé tryc tiép diéu
hanh céac hoat dong khai thac khoang san; chiu trach nhiém veé nhirng nhiém vu
dugc giao va thyc hién cac hoat dong khai thac theo quy dinh cua phap luat.

8. Goc nghiéng bd mo (pit slope angle): Goc tao boi duong xién ndi tir chan
ctia tang thap nhat t6i mép ctia ting cao nhat va duong thing nim ngang trén mat
phang thang ding vudng goc voi bo mo tai diém cit qua.

a) Goc nghiéng ctia bd mo & vi tri két thuc goi 1a goc bo két thuc (final pit

slope angle, ultimate pit slope angle);



b) Goc nghiéng cua bo md cong tac goi la goc bo cong tac (working slope
angle, operating pit slope angle).

9. Goc 6n dinh bd mo (stable slope angle): La goc nghiéng bo mo khong bi
bién dang trong thoi gian mé hoat dong khai thac.

10. Guong xuc (con goi la Guong khai thac) (face, excavating face, loading
face, digging face): Bé miat dat d4 hodc khoang san ma coéng cu lam viéc (gau xuc,
ludi gat...) cta thiét bi khai thac tic dong 1én d6.Guong ting bao gdm guong dat
da va guong khoang san. Guong khai thic bao gom guong dit d4 hodc khoang
san dang c6 cac thiét bi khai thac mo hoat dong.

11. Ho chiéu (technical instructions): Tai liéu co so, hudng dan thyc hién
thi cong mot cong viée cu thé, trong d6 bao gdm: Hudng dan cach thic, quy trinh
t6 chirc trién khai cong viéc, cac thong sd k¥ thuat, bién phap an toan, giai phap
thue hién, thoi gian, dia diém va khéi luong thi cong, vat liéu, vv... c6 so d6 hoic
ban v& kém theo. Vi du: H chiéu nd min, hd chiéu dao hao, hd chiéu xuc, bdc...

12. Hé sb boc dat da (stripping ratio): Ty so gitra khoi lugng dat da phai
boc va khéi lugng khoang san tuong tmg khai thac duge. Hé sb boc co thé tinh
theo don vi, m3/tdn, m3/m3 hodc tAn/tan.

13. K& hoach phong ngira va giai quyét su ¢6 (plan for incident prevention
and treatment): K& hoach du kién céac tinh hudng, gia dinh sy cb c6 thé xay ra
trong qua trinh san xuat va nhitng bién phap giai quyét s& duoc thuc hién kip thoi
khi phat hién c6 su co.

14. Khai truong (mine site): Noi tién hanh khai thac khoang san; khai
truong c6 thé khai thac mot hodc nhiéu loai khoang san dong thoi trén mot phan
hoac toan bo mdt khoang sang.

15. M6 10 thién (surface mine, open pit mine, open-cast mine): Khu vuc
tién hanh khai thac bang cach boc hét phan dat da nam trén dé thu hoi khoang san
o phﬁn phia dudi theo mdt trinh tu xac dinh. M6 16 thién c6 thé bao gém mot hoac

mot sO khai truong.



16. Mé moé (mine opening): Qua trinh trién khai thi cong xay dung mo, dé
khi dua mo vao san xuit c6 thé dat duoc mot ty 1€ nhét dinh cta san luong thiét
ke.

17. M6 via (opening): Xay dung hé thong dudng giao thong van tai ndi tir
bd mé dén cac ting cong tac, bai thai; tao ra cdc mit bang cong tac dau tién du
diéu kién dé thiét bi mo vao hoat dong binh thudng.

18. Moong (pit): La ddy mo, phan thap nhét ctia ddy mé duoc bao khép kin
bd1 bd mo xung quanh.

19. Nguoi chi huy nd min (head of blasting operation): La nguoi du diéu
kién vé trinh @6 va kinh nghiém, chiju trach nhiém hudng dan, diéu hanh, giam sat
toan bo hoat dong lién quan dén st dung vat li¢u nd cong nghiép tai khu vuc nd
min.

20. Ranh gidi mé (mine boundary): Pham vi dat dai ma mé duoc quyén sir
dung theo luat dinh.

21. Su cd (incident): Tinh hubng bat thuong xay ra trong qua trinh hoat
dong khai thac hodc mé san xuat, co thé giy tai nan cho ngudi, thiét hai vé tai san
hodc gdy 4ch tic san xuat.

Su ¢b co thé Xay ra ddi véi nguoi, thiét bi, cong trinh va moi truong..; su
¢ do khach quan hoic do chii quan mang dén.

22. Tang mo 10 thién (bench): Cac giai dit da hodc khoang san duoc phan
chia theo thiét ké.

- Tang 1a yéu t6 co ban cua mo 10 thién, ting gdm c6: Mit tang (bench
surface), mép tang (bench crest), suon tang (bench face), chan ting (bench toe).

- Céc thong sb co ban ctia tang: Chiéu rong mit ting (bench width), chiéu
cao tang (bench heigth), goc nghiéng suon ting (bench face angle).

- Tang cong tac (working bench, operating bench): 14 tang trén d6 co cac
thiét bi mo hoat dong. Tang cong tac bao gdm tang boc dat da va ting khai thac
khoang san.

- Tang khéng cong tac (non-working bench): ting trén d6 khong c6 thiét bi

mo hoat dong.



23. Thao kho mé 16 thién (mine dewatering): Lam kho ddy md, tao diéu
kién thuén loi cho cac thiét bi hoat dong. Thao khd mé b.'?mg hé théng thoat nudc
tu chay, thoat nude cudng bic va cac 16 khoan ha thap muc nudc ngam.

24. Tru bao v¢ (safety bank) trén mo 1§ thién: Khoi lugng dat da, khoang
san phai dé lai nham bao vé cac cong trinh hodc dam bao an toan cho qué trinh
khai thac mo.

25. Xudng sang tuyén (washing and siting workshop): Noi tap hop trang
thiét bi, day chuyén cong nghé dé tién hanh cac cong doan: dap, nghién, sang phan
cAp va tuyén rira nham nang cao chat luong khoang san va phan loai san pham
theo yéu cau sir dung.

26. Mot sd quy udc vé tén goi:

a) Phan xudng, cong truong, doi xe, cac doi tryc thudec mo dugce goi chung
1a Cép phan xuong (workshop);

b) Quan ddc, ddi truong doi xe va cip c6 trach nhiém tuong duong (dugc
cAp trén giao trach nhiém bang vin ban) duoc goi 1a Cap quan dbc (foreman);

c¢) Pho quan dbc, doi truc ca, doi pho doi1 xe va cac cép tuong duong (dugc
cap trén giao trach nhiém bang vin ban) dugc goi 13 Cap phé Quan ddc (deputy
foreman).

Trong cong tac Trac dia Mo can dam bao an toan theo diéu 86 cia QCVN
04:2009-BCT nhu sau:

1. Cac mo 10 thién phai ¢6 bo phan trac dia mo; Cong tac trac dia mo tai mo
16 thién phai tuan theo dung cac quy chuan, quy dinh phap lut hién hanh vé cong
tac tric dia va tric dja mo.

2. Céac nhiém vu va cong viéc chu yéu cua bd phan trac dia mo:

a) Thyc hién cac cong viéc chiic ndng vé phat hi¢n, kiém tra, giam sat cong
tac xay dung co ban va khai thac khoang san & mé 16 thién nham dam bao an toan,
dung thiét ké;

b) Thanh Iap va xac dinh chinh xac céc vi tri khu vuc ¢6 kha nang gay nguy
hiém, anh hudng dén hoat dong khai thac mé nhu: mach nudce ngﬁm, mat truot va

cac phay pha.



3. Cac mo phai thanh 1ap va xay dung cac diém co sd dé quan trac dich
dong tut 16, bién dang bo khai truong va cac bai thai ndm trong pham vi bién gidi
ctia mo do hoat dong khai thac khoang san anh huéng gay ra. Viéc quan trac phai
thue hién theo dung quy trinh va thdi gian quan tric do mé ban hanh quy dinh.

4. Trude khi tién hanh cong viéc nap vat licu nd dé nd min, phai thuc hién
cap nhat chinh xac vé dd cao, chiéu sau va toa do thuc té cua cac 15 khoan, giéng,
cac duong 16 dan dén budng min va ban than budng min trén ban d6 mat bang.

5. Trong thoi gian thi cong, do v& ngoai thuc dia, d& dam bao an toan cho
nguoi diéu khién may va nguoi lao dong phu viéc thi phai thuc hién cong viéc,
nhu:

5.1. C6 thubc phong chéng say ning, phong chéng ran, rét cin va trang bi
bao ho lao dong theo quy dinh hi¢n hanh;

5.2. Khi do dac & dia hinh phtrc tap, noi nti da cheo leo hiém tré hodc khi
leo nui nhét thiét phai:

a) St dung day leo nui bén chic, deo day bao hiém c6 moc theo day leo
nui;

b) Thiét bi do phai dugc deo cd dinh trén nguoi;

¢) Khong cho phép viéc tuy tién leo b bang hai tay bam theo vach, suon
nui.

5.3. Khi tién hanh phat cay dinh tuyén & noi ram rap, am thép hoac do dac
& noi dam lay, song sudi phai tuan theo phuong thirc, quy trinh quy dinh cta cong
tac tric dia.

6. Khi do dac luc thiéu 4nh sang hodc ¢ noi c¢6 khi chay, no phai ding
nguon sang bang dén pin, ac quy, khong duoc dung ngudn anh sang cé tia lira.

7. Khi stt dung may do do dai quang dién trong cac mo 19 thién phai thuc
hién quy trinh van hanh va quy dinh an toan riéng cua moé ban hanh.

8. Trong qua trinh do dac, khi di chuyén tram may nhét thiét phai:

a) Thao may ra khoi gia may, sap xép vao dang vi tri quy dinh trong hop

may, ki€m tra day deo hop may va cd dinh trén nguoi;
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b) Khong duoc budc may trén xe dap, xe may, phuong tién xe tho so va xe
6 t6 khi di chuyén tram may

¢) Khong duoc phép dé may trén gia ba chan khi di chuyén sang vi tri khéc.
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CHUONG 2. CONG TAC BAY CHUP ANH KHONG NGUOI LAI PHUC
VU NGHIEN CUU DICH PONG BO MO

2.1 THIET KE BAY CHUP

B
% | P! imH Detector

d, Array
Fr | Sw imW

s Optics
FO
H
R
IFOV
o’
Du
Ground \
Footprint or GSD _/*__ Dw -

Hinh 2.1 Cac théng s6 co ban ciia anh chup tir may bay khong ngudi lai
* Fgr—ti€u cuy thuc may chup anh
« imW, imH 14 s6 diém cam bién (pixel) cia bd cam nhan anh (rong x cao);
«  Swla d6 rong thuc ciia cam bién (mm)
« H- chiéu cao bay chup (m)
« GSD - Ground Sampling Distance d0 phan giai mit dat (cm)
« Dw, Dy 1a chiéu rong va dai chiém dat cua 1 tAm anh
* FOV (Fied of View) truong nhin

* IFOV — truong nhin cua 1 diém anh
Swx100 .~ 36X100
FrXimW F35XimW

* GSD=H
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FrRXimW _ FzgXimW
SwXx100 36x100

 H=GSD

Sy 1a d§ rong thuc cua by cam (mm)

H 14 chiéu cao bay chup (m)

Fr 1a ti€u cy thuc (mm)

F3s 13 tiéu cu quy chuyén twong dwong bo cam 35mm
imW 1a do rong cua anh (pixel)

GSD d6 phén giai mat dat (cm)

: S

v
& F
% N
] & \
. 4 %
£ LY %
F £y 3
# # » 5
¢ r % y
# # X 5
f r % 5
# £ 5, Y
3 "' \ 5
# ! \ "
& & % 5
i F " %
S ——
-t - 54 -
X od .

Hinh 2.2 Tuyén bay thiét ké va d¢ phi tram
o Dla khodng cdch 1 chiéu phii trén mat dit cia tim dnh (Dw hodc Dr)

* odla do phii gitta 2 tim dnh (m)
s overlap = %d ld phan tram dé phii

* x =D — od 1 khodng cdch giita 2 tim chup (m)
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« x =D(1-overlap) = GSD % (1 — overlap)
s vldvan toc bay chup (m/s)

s t = x/v ldthoi gian gidn cdch giita 2 1n chup (s)

im

L] g J—
t =GSD o (1 — overlap)
< A Huwong b h
Huwéng bay chup woéng bay chup
imH imW
imW,
imH

a. b§ cim camera vudng géc b. bd caim camera twong dong

v6i hwong chup (song song) voi hwong chup
PB3 & # & ] § §  —
DB 2 R

\
DBloooo.ooJ

Hinh 2.3 Puong bay thiét ké
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2.2 QUY TRINH CONG NGHE BAY CHUP PHUC VU NGHIEN CUU DICH

Cbng tac chuan bi

PONG BO MO

Dinh vi tdm chup

Anh chup

—_—— e — — — —

Nén anh

Nghién ctru dich

dong bo md

Hinh 2.4 Quy trinh cong ngh¢ bay UAV phuc vu nghién ciru dich dong bo mé
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CHUONG 3. THU'C NGHIEM BAY CHUP ANH UAV PHUC VU
NGHIEN CUU DICH PONG BO MO

3.1 KHAI QUAT VE CONG TRINH

Mo da voi Nai Com di duoc Bo Tai nguyén va Mai trudng cap phép theo
gidy phép s6 Gidy phép s6 2017/GP-BTNMT ngay 02 thang 8 nim 2019 cho Cong
ty C6 phan xi mang Ha Tién 1, mé thudc tai huyén Kién Luong, tinh Kién Giang.

Hién trang vé dia hinh: M6 d4 v6i Nai Com nam vé phia Bic nha may Xi
mang Ha Tién 1, cung cip ngudn nguyén liéu da voi cho nha may. Hién nay, mo
da khai thac tr mirc mit dia hinh +2m dén +4m Xuéng muc cote -57 m da duoc
cap nhat do v€ theo bdo cdo hoat dong khoang san tdi thang 12 nam 2022. Trén
mo d3 hinh thanh cac tang khai thac, c6 tuyén dudng van tai truc tiép xudng dén

muc khai thac -57m.

Hinh 3.1 Mé Nii Com

Hién trang dia chat mo
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+ Dia tang: Theo céc tai liéu khao st trude day va tai liéu két qua khoan
tham do, do ve€ 1ap ban dd dia chét trén mit, ty 1¢ 1:2.000 cua chiing t61 hi¢n nay
cho thiy trong viing mé c6 thé phan chia cac thanh tao dia chat tir c6 dén tré nhur
trAm tich hé tﬁng Hon Chong, da voi hé tﬁng Ha Tién, cac tram tich bo roi
Pleistocen va tram tich vun sinh vat Holocen khong phan chia.

+ Kién tao: Trong pham vi ving mo tai liéu thim do hién nay ghi nhan c6
3 hé théng dut gdy chinh, d6 13 hé thong dut giy phuong Pong Bic - Ty Nam,
hé thong dut giy Tay Bac - Dong Nam va hé thong dut gay 4 kinh tuyén.

Hé thong dut gy Pong Bac - Tay Nam (F1) 1a hé théng dut gay da dugc
ghi nhén trong céc tai liéu dia chat khu vuc; trong pham vi ving mé ching c6
phuong kéo dai chung 1a 300 tir ria Pong - Pong Nam nai Chau Hang dén ria
Pong - Pong Nam nti Com, ndi Trau va tiép tuc ra ngoai pham vi ving mo. Dt
gdy ¢6 mat truot cam doc khoang 60-700 vé phia Tay-Tay Bic. Cac két qua
nghién ctru hién nay cho thy day 1a dit giy hoat dong vdi tinh chat nghich hoic
nghich chom 14 chil yéu trong Pleozoi-Mezozoi mudn nhung lai mang tinh chat
truot bang nghich phai trong Kainozoi sém va tinh chat thuan - thun trai trong
Kainozoi mudn.

Hé thong dit giy Pong - Dong Nam (F1) thudng bi hé théng dut giy Tay
Bic - Pong nam (F2, F3, F4) cat gay dich chuyén trai dang bac véi bién do thay
d6i khoang 200 m. Déi dut giy Dong - Pong Nam (F1) c6 thé dugce xem 1a yéu
t6 kién tao quan trong c6 anh hudng chi phbi dinh huéng phuong phét trién dia
hinh cta cac khéi nai Trau, nai Com va nai Chau Hang. Tai liéu khoan tham do
cua ching t61 da ghi nhan sy c6 mat cua cac déi dam két, d6i v& vun bién dang
kién tao nim doc theo d6i phat trién ctia hé thong dut giy Pong - Pong Nam (15
khoan B39, B39.1, B39.2, B38, B36, B31, B14, B13, B12). Cac d6i dam két, dap
v kién tao c6 quy mo kich thudc khac nhau va thuong dao dong tir 0,5-1 m dén
5-10 m. Trong d6i phat trién dam két kién tao thudong gip cac manh dim da trim
tich cat bot két, da phién sét thuoc hé tﬁng Hon Chong, manh dam da voéi cia hé
tang Ha Tién, it manh dim da sét silic voi. Ngoai ra, trong cac thanh tao nay

thuong gip nhiéu mach, 6 calcit kich thude khac nhau.
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Danh gia: Do anh hudng ctua dut gdy Bong — Pong Nam (F1) trong pham
vi khi mo bo phia Pong Nam khu vyc ntii Com da xuét hién dat d4 nit né manh,

kém 6n dinh.

3.2 THU THAP SO LIEU

REDM! NOTE 11S | VUONG YN0 | | 7 ran A 07/01/2023 09:03

Hinh 3.2 Cong tac nghién curu tai li€éu va lén phwong an

Hinh 3.3 Céng tac thiét ké bay chup trén Phantom 4RTK

Hinh 3.4 Cong tic bay chup anh thu nhin dir li€u
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REDMI NOTE 11S{ VUONG ANH

REDMI NOTE.H‘SlVUONG ANH 07/01/2023. 70:14

Hinh 3.6 Céng tac do chin dong nd min tai khu mé
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Hinh 3.7 Céng tac xir Iy s6 liéu bay chup
3.3 KET QUA
Sau khi khéo sat thuc dia, bay chup UAV va xur Iy sb liéu dugc thanh qua

dap tng duoc yéu cau cua nghién ctru dich dong bo mo gom:

20m
10m
Om
-10m
-20m

-30m

-40m

-50m

Om 125m 250m 375m 500m 625m

Hinh 3.8 Két qua binh d6 anh ty 1¢ 1/1000 va mé hinh s6 DTM
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BINH PO DPIA HINH KHU MO NUI COM, TY LE 1/1000, PONG MUC IM

Hinh 3.9 Két qua binh db dia hinh khu mé ty 1¢ 1/1000
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KET LUAN

May bay khong nguoi 1ai véi tinh nang co dong, thu thdp dir licu dia hinh
khu mo 19 thi€én nhanh chéong, truc quan, do chinh xac cao. San phélm cua cong
nghé UAV phuc vu tét cho nghién ctru dich dong bd mo, cac s liéu nhu: nén binh
dd anh @6 chinh xéc cao, truc quan; mé hinh s6 dia hinh chinh xac, tir d6 c6 thé
bién tap ban dd dia hinh khu mo cap nhat, tao mat cit dja hinh & vung can nghién

ctru dich dong nhanh chong va chinh xac.

Khuyén nghi cac don vi c¢6 thé nghién ctru dé c6 thé tiép can ki thuat nhanh

hon trong linh vuc UAV, dem lai hi€u qua kinh té cao hon.
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