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CHUONG 1. MAY BAY KHONG NGUOI LAI M300
1.1 GIOI THIEU CHUNG

May bay khong ngudi lai (viét tit UAV - Unmanned aerial vehicle) 1a tén
goi chi chung cho céc loai may bay ma khong c6 phi cong ¢ budng lai va duoc
diéu khién tir xa tir trung tdm. Loai may bay nay dugc ding dé phuc vu cho muc
dich trinh tham quan sy, hodc dan sy (quay phim, chup anh...). Loai t6 hop may
bay nay c6 kha nang tu dong hoa cac hoat dong cia may bay cao, khong doi hoi
nhirng trang thiét bi hang khong dic ching, gia thanh khai thac str dung va bao tri

hé théng dé phuc vu lau dai reé.

Hinh 1.1 May bay khang ngwdi 14i M300 va b) quét tich hep Lidar énh s Zenmuse L1

Viéc sir dung may bay khong ngudi 14 UAV vao cong tac do dac ban do da
duoc tmg dung ¢ nudc ta tir vai ndm gan ddy, va gio ddy da tro nén kha 1a phd
bién. BO Tai nguyén va Moi truong ciing da ra thong tu ky thuat s6 07/2021/TT-
BTNMT ngay 30/6/2021 “Quy dinh ky thuat thu nhan va xt 1y dir liéu anh $O tur
tau bay khong nguoi 1ai phuc vu xay dung, cap nhat co so dir li¢u nén dia ly quéc
gia ty 18 1:2.000, 1:5.000 va thanh 1ap ban d6 dja hinh ty 1 1:500, 1:1.000”. Thong
tu nay thé hién su cong nhan vé cong nghé ddi voi UAV trong do dac ban do ty 16

16n.



Trong nhitng nim gan ddy, viéc phat trién may bay khong nguoi 14i 1a kha
ram 10, voi nhitng dic tinh ki thuat ngdy cang dugc hoan thién va nang cao. Dién
hinh 14 may bay 4 dong co DJI M300 cung thiét bi tich hop quét Lidar va chup
anh so.

1.2 MAY BAY KHONG NGUOI LAI M300 CUA DJI

DJI 1a mot hing san xuit may bay khong ngudi 14i 10n nhat thé gigi duoc
thanh 1ap tir nim 2006 bai Frank Wang. Dén nam 2020, DJI da chiém thi phan vé
may bay khong nguoi 1ai khoang 77% [5].

DJI M300 RTK 1a mo6t thiét bi bay khong ngudi 1ai thwong mai méi nhat
ctia DJI 1y ngudn cam himg tir hé thong hang khong hién dai. Vi kha nang bay
t6i 55 phat/ca bay cung kha ning tich hop Al (tri tué nhén tao), 6 cam bién truc
tiép, kha nang dinh vi GNSS RTK chinh xdc cao, M300 c6 kha nang linh hoat
thay d6i cac thiét bi thu nhan khac nhau (chup anh sé, chup anh da pho, quét Lidar,
quét Lidar anh sb...). Nghién ctru cac dic tinh ky thuat ctia M300 s& tro gitip cho

cong tac dau tu thiét bi va thu nhan dit liéu dia tin hoc hiéu qua hon.
1.2.1 Giéi thiéu vé M300

MATRICE 300 RTK (M300 RTK) & mot nén tang may bay khong ngudi
1ai cong nghiép manh mé véi kha ning bay tién tién va hé théng diéu khién thong
minh, hé thong dinh vi va cam bién 6 hudng va camera FPV. Dé nang cao do tin
cdy va an toan, no ciing hd trg CSM Radar - mot thanh phan phét hién chudng
ngai vat bo sung c6 thé duge gin trén dau may bay khong ngudi 1ai. N6 ¢6 mot
s6 chirc ning nang cao bao gdm 6 cam bién hudng va dinh vi, kiém tra diém bang
Al (Al spot check), Puong bay théng minh (Smart Track), Ngdm diém (PinPoint),
Chia sé vi tri (location sharing), Hién thi thong s6 chuyén bay va hon thé nita.
AirSense duogc tich hop sin cung cip nhan thirc vé cac may bay lan can trong
vung troi xung quanh dé dam bao an toan.

Thiét ké khung may bay ctia né mang lai cho n6 kha ning Bao vé chng
nudc xam nhap IP45, phu hop véi tiéu chuan toan cau IEC 60529. Thiét ké co

hoc, cung voi banh ring ha canh nha nhanh va tay gap duoc gan, giup dé dang



van chuyén, cit giit va chuan bi cho chuyén bay. Cac dén hiéu an toan ¢ ca trén
cung va ddy may bay cho phép nhan dang may bay vao ban dém hoic trong diéu
kién &nh sang yéu. den giap hé théng dinh vi tdm nhin dat duoc hiéu suit tét hon
vao ban dém hodc trong diéu kién 4nh sang yéu, cai thién kha ning cét, ha canh

va d§ an toan ctia may bay.

Hinh 1.2 May bay M300

M300 RTK tuong thich v6i nhiéu gimbal (gia & cua thiét bi chup anh hodc
quét lidar) két n6i DGC2.0 cua DJI, hd tro hé thdng da gimbal, c6 thé hd tro tdi
da ba gimbal doc lap dé dap tng nhu cau cua cac tinh hudng khac nhau. Matrice
300 RTK duoc trang bj mot sb cong mé rong cho cac tmg dung rong hon. N6 ¢6
mot mo-dun RTK tich hop, cung cép dir li€u dinh vi chinh xac. Mot stirc manh tién
tién hé thdng quan 1y cing véi pin kép dam bao cung cip ning luong va ting
cudng do an toan cho chuyén bay, tai trong, M300 RTK c6 thoi gian bay 1én dén
55 phat.

1.2.2 Tinh ning ndi bat cia M300

M300 mang mdt s6 dic tinh k¥ thuat manh mé va vuot trdi nhu: khodng
cach diéu khién (1én t6i 15km), thoi gian ca bay (55 phut), cac bd cam bién, hién
thi thong tin cua qua trinh bay, chéng nuoc, dai chiu dung dugc nhiét 4o thay ddi
ctia moi trudong cao (-20° C dén +50°C), chdng gid téc do 15my/s, the d6 bay 23m/s,
tdc d6 cat ha canh 7m/s, kha ning ddi pin, hé thdng quan 1y k¥ thuat cta thiét bi. ..
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Hinh 1.3 Cic djc tinh ky thuit co ban ciia M300 (anh DJI)

Bo diéu khién chuyén bay cung cip trai nghiém an toan va dang tin cdy.
May ghi luu trir dit liéu quan trong tir mdi chuyén bay. IMU kép va thiét ké khi
ap ké cung cdp thém kha ning du phong. My bay c6 thé bay lo limg ¢ do cao
cuc thip va méi trudng trong nha, déng thoi cung cap 6 chiic ning dinh vi tam

nhin va cdm bién chudng ngai vat dinh hudng.
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Hinh 1.4 H¢ théng quan sat ciia M300 (inh DJT)

Hé théng AirSense tich hop sé& canh bao cho ban vé nhitng may bay gan do
trong vung troi xung quanh dé dam bao an toan. Cac dén hiéu an toan & ca trén va
dué6i ciia may bay cho phép nhan dang may bay vao ban dém hoic trong diéu kién
anh sang yéu. Cac den phu gitp hé théng dinh vi tAm nhin dat duoc tot hon hoat
dong vao ban dém hoic trong diéu kién anh sang yéu, cai thién kha nang cét, ha

canh va d6 an toan ctia may bay. Thiét ké khung may bay mang dén cho may bay



kha ning Bao vé chong xam nhap IP45, phu hop véi tiéu chuan toan cau IEC

60529.

Hinh 1.5 H¢ théng cam bién 1én va xudng ciia M300 (inh DJI)

Puoc hd tro boi mot thiét ké méi ctia nén tang phan mém va phan cing,
M300 RTK tu hdo c6 nhiéu tinh ning théng minh. V&i dong H20, M300 RTK hd
trg tinh nang AI Spot-check dé chup anh trong qua trinh bay cho Chuyén bay
Demo, luu dudi dang Nhiém vu Chuyén bay va may bay c6 thé tu dong chup anh
o cung mot vi tri khi mdi Nhiém vu Chuyén bay dugc thuc hién.

PinPoint cho phép ngudi dung danh diu cac d6i twong di dugc chinh sta
va chia sé vi tri trong thoi gian thuc. Smart Track duge st dung dé tu dong xac
dinh cac d6i tuong va theo ddi cac dbi tuong trén thiét bi di dong. Ban quyén ©
2020 DJI duoc bao luu.

Céc tiéu dé hudng din st dung MATRICE 300 RTK duoc cin giira va dung
kich thuéc, dong thoi chia sé vi tri cia nd trong thoi gian thue nhd tinh ning thu
phong tu ddng. Man hinh chuyén bay chinh méi hién thi trang thai anh sang can
thiét mot cach rd rang va truc quan trong ché d6 xem FPV, nhim dam bao tinh an
toan va tinh k¥ thuat cua anh sang cho nguoi dung.

DJI Smart Controller Enterprise (sau day goi l1a “Bo diéu khién Thong
minh”) ¢ cong nghé OCUSYNCTM Enterprise, c6 kha ning diéu khién may bay
hd tro cong nghé dién tir nay va cung cap ché do xem HD tryc tiép tir camera ciia
may bay. N6 c6 thé truyén dit liéu hinh anh & khoang cach 1én dén 9,32 mi (15
km) va di kém v6i mot sé diéu khién may bay va gimbal ciing nhu mot s nat co

thé tiiy chinh. Man hinh 5,5 inch d6 sang cao 1000 cd/m? tich hop c6 d6 phan giai



1920 x 1080 pixel, c6 hé thong Android v6i nhiéu chtrc niang nhu Bluetooth va
GNSS. Ngoai viéc hd tro két néi WiFi, nd ciing twong thich voi cac thiét bi di
dong khac dé str dung hiéu qua hon. Mot cong HDMI c¢6 sén dé xuat hinh anh va
video HD. Hé thdng truyén dan hd trg 2,4 GHz va 5,8 GHz dé dam bao két ndi
dang tin cdy hon trong moi trudng dé bi nhiéu tin hiéu. Ma hoa AES-256 giit an
toan cho qua trinh truyén dir liéu cua ban dé ban c6 thé chic chin rang théng tin
quan trong cia minh van an toan.

Hé thong TimeSync lién tuc cin chinh bd diéu khién chuyén bay, may anh,
mo-dun GNSS, cling nhu cac phu kién trén may bay thong qua Payload SDK hodéc
Onboard SDK & cip d6 micro gidy. N6 dap tng yéu cau ctia nha phat trién SDK
vé d6 chinh xéc thoi gian.

Hé thong quan 1y ning luong tién tién cung voi pin kép dam bao cung cap
dién va ting cudng an toan cho chuyén bay. Khong c6 trong tai, may bay c6 thoi
gian bay tdi da 55 phut. Pin c¢6 thé duoc thay thé khi khong cdp ngudn cho may
bay, cho phép cac hoat dong lién tuc, khong ngirng nghi.

Bd phan camera ddc 1ap voi bd xir Iy hinh anh dé ban c6 kha nang lya chon
gimbal va hé théng camera hoan hao (bao gom ZENMUSETM XT2/ XT S/ Z30/
P1/ L1/ H20 va H20T) cho mdi tmg dung ctia ban. Diéu ndy c6 nghia 13 bat ké
ban chon may anh nao, ban déu ¢ cung mot kha ndng xtr Iy manh mé hd trg no.
M300 RTK cho phép nhiéu dinh murc tai trong. N6 hd tro gimbal hudng 1én,
gimbal don hudng xudng, gimbal kép hudng xudng hodc gimbal huéng 1én mot
gimbal huéng xubng. N6 dugc trang bi nhiéu cong mo rong cho cac ung dung
rong hon.

May bay duoc tich hgp mo-dun RTK, cung céap dir liéu hudng chinh xéc
hon dé dinh vi. Cé thé dat dugc dit liéu dinh vi chinh x4ac hon khi st dung véi
Tram di dong GNSS d6 chinh xac cao DJI D-RTK 2.

1.2.3 Thong so k¥ thuét chinh ciia M300

Dimensions 810x670x430 mm (LxWxH)
(Unfolded, propellers excluded)

Dimensions (Folded) 430x420x430 mm (LxWxH)

Diagonal Wheelbase 895 mm




Weight (Batteries excluded) 3600 g
Max Payload 2700 g
Max Takeoff Weight 9000 g
Operating Frequency 2.400 - 2.4835 GHz; 5.725 - 5.850 GHz

Transmitter Power (EIRP)

2.400- 2.4835 GHz:
29.5 dBm (FCC); 18.5 dBm (CE); 18.5 dBm (SRRC);
18.5 dBm (MIC)
5.725- 5.850 GHz:
28.5 dBm (FCC); 12.5 dBm (CE); 28.5 dBm (SRRC)

Hovering Accuracy (Windless or
breezy)

Vertical:

+0.1 m (Vision System enabled))

+0.5 m (P-mode with GPS)

+0.1 m (D-RTK)

Horizontal:

+0.3 m (Vision System enabled)) £1.5 m (P-mode with
GPS)

+0.1 m (D-RTK)

Max Angular Velocity Pitch: 300°/s, Yaw: 100°/s

Max Pitch Angle 30° (P-mode and Forward Vision System enabled: 25°)
Max Ascent Speed 6 m/s

Max Descent Speed (vertical) S5 m/s

Max Descent Speed (tilt) 7 m/s

Max Horizontal Speed 23 m/s

Max Service Ceiling Above Sea
Level

5000 m (with 2110 Propellers, and takeoff weight <7 kg)
/ 7000 m (with 2195 High Altitude Low Noise
Propellers, and takeoff weight <7 kg)

Max Wind Resistance

15 m/s

Max Forward Flight Time (Sea

45 minutes (Load weight 700 g)

Max Hover Time (Sea level)

43 minutes (Load weight 700 g)

Motor Model 6009
Propeller Model 2110
Supported DJI Gimbals Zenmuse XT2 / Zemuse XT S/ Zenmuse Z30 / Zenmuse

H20 /Zenmuse H20T / Zenmuse P1 / Zenmuse L1

Supported Gimbal Configurations

Dual Downward Gimbals, Single Upward Gimbal,

Single Downward

Gimbal, Single Downward Gimbal+Single Upward
Gimbal, Dual Downward Gimbals+Single Upward

Gimbal

Other Supported DJI Products

CSM Radar, Manifold 2

Ingress Protection Rating

IP45

GNSS

GPS+GLONASS+BeiDou+Galileo

Operating Temperature

-20° to 50°C (-4° to 122° F)

Smart Controller

OcuSync Enterprise Operation
Frequency Range

2.400 - 2.4835 GHz; 5.725 - 5.850 GHz*




Max Transmission Distance

NCC/FCC: 15 km

(Unobstructed, free of CE/MIC: 8 km
interference) SRRC: 8 km
Transmitter Power (EIRP) 2.400-2.4835:

29.5 dBm (FCC); 18.5 dBm (CE); 18.5 dBm (SRRC);
18.5 dBm (MIC)

5.725- 5.850 GHz:

28.5 dBm (FCC); 12.5 dBm (CE); 20.5 dBm (SRRC)

External Battery

Name: WB37 Intelligent Battery

Capacity: 4920 mAh;

Voltage: 7.6 V

Battery Type: LiPo;

Energy: 37.39 Wh

Charge Time (Using BS60 Intelligent Battery Station):
70 min (15° to 45° C); 130 min (0° to 15° C)

Built-in Battery

Battery Type: 18650 Li-ion (5000 mAh @ 7.2 V)
Charge Type : Supports USB charger rated 12 V /2 A
Rated Power: 17 W#**

Charge Time: 2 hours and 15 minutes (Using a USB

charger rated 12 V/2 V)

Working Time

Built-in Battery: Approx. 2.5 hours
Built-in Battery + External Battery: Approx. 4.5 hours

Power Supply Voltage / Current
(USB-A port)

5V/15 A

Operation Temperature Range

-20° to 40° C (-4° to 104° F)

Storage Capacity

Rom: 32 GB + scalable with microSD

Vision System

Obstacle Sensing Range

Forward / Backward / Left / Right: 0.7 - 40 m Upward
/ Downward: 0.6 - 30 m

FOV

Forward / Backward / Downward: 65°(H), 50°(V)
Left / Right / Upward: 75°(H), 60°(V)

Operating Environment

Surfaces with clear patterns and adequate lighting (>

Infrared Sensing System

Obstacle Sensing Range

0.1-8m

FOV

30°

Operating Environment

Large, diffuse, and reflective obstacles (reflectivity

Intelligent Flight Battery

Capacity 5935 mAh
Voltage 52.8V

Battery Type LiPo 12S
Energy 274 Wh

INet Weight (Single One) Approx. 1.35 kg

Operating Temperature

-4° to 122°F (-20° to 50°C)

Storage Temperature

71.6° to 86°F (22° to 30°C)

Charging Temperature

41° to 104°F(5°to 40°C)
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Max Charging Power 470 W
Auxiliary Light
Effective Illumination Distance 5m

[1lumination Mode

60 Hz, solid on

FPV Camera

Resolution 960p

FOV 145°

Frame rate 301fps

1.2.4 Ciu tao ky thuit ciia M300 va diéu khién

M300 1a mot thiét bi k¥ thuat tién tién, co cac bd phan co ban nhu hinh:

Top view

Bottom view Rear view

Hinh 1.6 Cac by phan co ban ciia M300 (anh DJI)

Céc bo phan co ban cua M300:

1. FPV Camera

Camera quan sat phia trudc

2. Forward Infrared Sensing System  Hé thong cam bién hong ngoai phia

3. Forward Vision System

truoc

Hé thdng quan sat phia trudc
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4. DJI Gimbal Connector v2.0 BO kétnbi gia d& Gimbal

(DGC2.0)

5. Gimbal Detachment Button Nut Gimbal

6. Frame Arms Cénh tay don

7. Motors Mo to

8. Propellers Canh quat

9. ESC LEDs Dén

10. Transmission Antennas Anten truyén din

11. Landing Gears Chéan do ha canh

12. Air Filter Bd loc khong khi

13. Left and Right Infrared Sensing Hé théng cam bién hong ngoai trai va
System phai

14. Left and Right Vision System Hé théng Tam nhin Trai va Phai
15. Intelligent Flight Batteries Pin may bay thong minh

16. Battery Level Indicators Chi bao murc pin

17. Battery Level Button Nut muc pin

18. D-RTK Antennas Anten D-RTK

19. Aircraft Status Indicators Chi bao Tinh trang M4y bay

20. Upward Beacon Béo hi¢u hudng lén

21. Power Button / Indicator Nt/chi bao nguodn dién

22. Upward Infrared Sensing System  Hé thdng cam bién hong ngoai phia

huoéng Ién
23. Top Auxiliary Light Anh sang phu tro trén dinh
24. Upward Vision System Hé thong Tam nhin Hudng 1én
25. Assistant Port Cong hd tro
26. OSDK Port Cong OSDK
27. PSDK Port Cong PSDK

28. Downward Infrared Sensing Hé thong cam bién hong ngoai huéng
System xudng

29. Downward Vision System Hé théng Tam nhin phia dudi
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30. Bottom Auxiliary Light Dén sang phu trg phia dudi
31. Downward Beacon Bao hiéu ha xuéng

32. Backward Infrared Sensing System Hé théng cam bién hong ngoai phia

sau

33. Backward Vision System Hé thong tam nhin phia sau
34. Battery Locker Khoa pin

35. Gimbal and Camera Gimbal va Camera

Cung véi thiét bi bay 1a bd phan diéu khién ciing 1a bd phan rat quan trong dé ciu

thanh hé théng bay chup M300, h¢ thdng nay dugc thé hién ¢ so do sau:

i« I W «
Hinh 1.7 Cac bd phin co bén ciia bd diéu khién M300 (anh DJI)
Céc bd phan co ban cta bo diéu khién M300:
1. Antennas Anten

2. Back Button / Function Button Nt quay lai/ham diéu khién
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Nhan mot 1an dé quay lai trang trude
va nhan hai 1an dé quay lai trang chu.

Gitr dé xem huodng dan str dung cac to

hop nut.
3. Control Sticks Que diéu khién
4. Stick Covers Vanh caa que diéu khién
5. RTH Button Nut RTH
6. Flight Pause Button Nt tam ding chuyén bay
7. Flight Mode Switch Chuyén d6i Ché d6 bay
8. Position for Mounting Bracket Vi tri lap Gia d& (v6i mo-dun GPS tich
hop bén dudi)
9. Status LED Dén trang thai
10. Battery Level LEDs Dén mirc pin
11. 5D Button Nut 5D

Diéu khoan mic dinh duogc liét ké bén
dudi. Cac chirc nang c6 thé duogc thiét
1ap trong DJI Pilot.

Lén: Phong to hinh 4nh

Xubng: Thu nho hinh anh

Trai: Giam gia tri EV

Dung: Téng gia tri EV

Vao  Settings> Control  Stick

Navigation dé bat chirc ning nay.

12. Power Button Nt ngudn dién

13. Confirm Button Nut xac nhan

14. Touch Screen Man hinh cam tng

15. Charging Port (USB-C) Cong xac (chuan USB-C)
16. Lanyard Hooks Moc day bude

17. Handle Thanh gitr

18. Gimbal Pitch Control Dial Vong diéu khién Gimbal Pitch
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19. Record Button Nut ghi

20. HDMI Port Cong HDMI

21. microSD Card Slot O thé microSD

22. USB-A Port Cong USB-A
Str dung dé két ndi cac thiét bi bén
ngoai hodc két nbi v6i PC dé cap nhat
phan mém hé thdng firmware.

23. Focus / Shutter Button Nt 14y nét / chup
Nhéan mot nira dé 1y nét, rdi nhan dé
chup anh.

24. Gimbal Pan Control Dial Banh xe diéu khién Gimbal Pan

25. Air Vent Thong gio6

26. Sticks Storage Slot Khe dé que k¥ thuat

27. Spare Sticks Que du phong

28. Customizable Button C2 Nut tuy chinh C2

29. Customizable Button C1 Nut tuy chinh C1

30. WB37 Intelligent Battery Pin thong minh WB37

31. Battery Release Button Nut pin

32. Dongle Compartment Cover Niép ngin cing
1.2.5 Kha nang dac biét cia M300

M300 trang bi nhiing tinh nang thong minh khac, nhim dam bao an toan
bay va an toan thiét bi mot cach tu dong.

Puoc hd trg boi Hé thong Tam nhin, may bay c¢6 thé cha dong phanh khi
phat hién c6 chuéng ngai vét phia trudc. Cam bién chudng ngai vat hoat dong tot
nhat khi c6 anh sang 1a phu hop va chuéng ngai vat duoc két cdu rd rang. May
bay phai dat tbc d6 khong quéa 62 km /gio v6i goc nghiéng toi da 1a 25 © dé cho

phép phanh hoan toan trong khoang cach an toan.
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Hinh 1.8 Phanh tranh va cham chwéng ngai vt ciia M300 (anh DJIT)

Tranh chudng ngai vat trong RTH (trd vé nha, san bay ha canh)

May bay c6 thé cam nhan va chi dong cb gang tranh chudng ngai vt trong thoi
gian RTH, mién 14 diéu kién 4nh sang du cho Hé théng Tam nhin phia trudc. phat
hién chudng ngai vat, may bay s€ hoat dong nhu sau:

1. May bay giam toc khi phat hién c6 chudéng ngai vat ¢ phia trudc khoang 20
mét.

2. May bay ding lai va di chuyén sau d6 bat dau bay 1én theo phuong thang dimg
dé tranh chudng ngai vat. Cubi cing, may bay s& ngimg leo khi nd & cao hon
chudng ngai vat dugc phat hién it nhat khoang 5 mét.

3. Quy trinh RTH tiép tuc. May bay s€ tiép tuc di dén Diém Nha ¢ do cao hién tai.

Approx. 20 meters

Hinh 1.9 Tranh chwéng ngai vt khi bay tré vé RTH ciia M300 (anh DJI)
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CHUONG 2. BO TiICH HQP LIDAR VA CHUP ANH SO ZENMUSE
2.1 GIOI THIEU VE ZENMUSE

ZENMUSE L1 tich hgp mo-dun LIVOXTM LiDAR, IMU d¢ chinh xac
cao va camera RGB trén gimbal 6n dinh 3 truc. Khi dugc st dung véi may bay
DJI twong thich (M300) va phan mém xu Iy DJI TERRA, L1 mang dén mét giai
phap hoan chinh cung cap dit liéu 3D theo thoi gian tirc thoi, gitp nam bat mot
cach hiéu qua cac chi tiét cua cac ciu tric phirc tap va cung cip cac mo hinh duoc

tai tao c6 do chinh xac cao.

3 Axis Glmbal

Mid70 LiDAR Sensor

High Precision

I Visual Assistant Camera

SRR

1 Inch CMOS Camera

Hinh 2.1 Bj tich hop Lidar va chup dnh sé Zenmuse
DJI ZENMUSE L1 duya trén cam bién LiDAR trang thai ran cong nghé cao

LIVOX AVIA, cung cép kha nang phan xa ba lan, g6c nhin 70 d9o, tan sb quét 720
diém mdi gidy va pham vi hon 200 mét.

Dit liéu DJI ZENMUSE L1 duoc xir Iy bang phan mém DJI TERRA. bé
¢ duogc két qua cudi cung, chi can tai tat ca dir liéu vao phan mém va nhip vao
nut xt 1y 1a du. Giao dién cta phan mém rat don gian va dé hiéu ngay ca dbi véi
ngudi chua co kinh nghiém vé tric dja va do quang. C6 mot chit bat tién can luu
¥ 14 khong thé thay doi toa do ciia tram gbc va khong co kha ning kiém tra cac
két qua trung gian & giai doan tinh toan quy dao, tao ddm may diém, cin bang

tuyén va dam may diém va sy loc diém.
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2.2 CAC THONG SO KY THUAT CHINH CUA ZENMUSE

B tich hop quét Lidar va chup anh s Zenmuse L1 ¢6 céc thong s6 chinh nhu

Sau:

General

Product name ZENMUSE L1
Dimensions 152x110x169 mm

Weight 930+10 g

Power Typical: 30 W; Max: 60 W
IP Rating P54

Supported Aircraft Matrice 300 RTK

Operating Temperature Range

-20° to 50° C (-4° to 122° F)
when using RGB mapping camera: 0° to 50° C (32° to

Storage Temperature Range

120° to 60° C (-4° to 140° F)

System Performance

Detection Range

450 m @ 80% reflectivity, 0 klx
190 m @ 10% reflectivity, 100 klx

Point Rate

Single return: max. 240,000 pts/s
Multiple return: max. 480,000 pts/s

System Accuracy (RMS 1 0)*

Horizontal: 10 cm @ 50 m
Vertical: 5 cm @ 50 m

Real-Time Point Cloud Coloring

Reflectivity, Height, Distance, RGB

LiDAR

Laser Wavelength 905 nm

Beam Divergence 0.03° (Horizontal) X 0.28° (Vertical)
Ranging Accuracy (RMS 10)** 3 cm @ 100 m

Maximum Returns Supported 3

Scan Modes INon-repetitive scanning pattern, Repetitive scanning

FOV Non-repetitive scanning pattern: 70.4° (horizontal) X 77.2°
(vertical)

Laser Safety Class 1 (IEC 60825-1:2014) (Eye Safety)

Inertial Navigation System

IMU Update Frequency 200 Hz

Accelerometer Range +8 g

Angular Velocity Meter Range 2000 dps

'Yaw Accuracy (RMS 10)*

Real-time: 0.3°, Post-processing: 0.15°

Pitch/Roll Accuracy (RMS 1 0)*

Real-time: 0.05°, Post-processing: 0.025°

Auxiliary Positioning Vision Sensor

Resolution 1280x960
FOV 95°

RGB Mapping Camera

Sensor Size lin
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Effective Pixels

20 MP

Photo Size 5472x3078 (16:9), 4864x3648 (4:3), 5472x3648 (3:2)
Focal Length 8.8/24 mm (equivalent)

Shutter Speed Mechanical shutter speed: 1/2000-8 s Electronic shutter
ISO Video: 100-3200 (auto), 100-6400 (manual)

Aperture Range /2.8 - f/11

Supported File System FAT (<32 GB); exFAT (>32 GB)

Photo Format JPEG

'Video Format MOV, MP4

'Video Resolution

H.264, 4K: 3840x2160 30p

Gimbal

Stabilized System 3-axis (tilt, roll, pan)
Angular Vibration Range +0.01°

Mount Detachable DJI SKYPORT

Controllable Range

Tilt: -120° to +30°, Pan: £320°

Operation Modes

Follow/Free/Re-center

Data Storage

Raw Data Storage

Photo/IMU/Point cloud/GNSS/Calibration Ales

Supported microSD Cards

microSD: Sequential writing speed 50 MB/s or above
and UHS-I

Recommended microSD Cardsl

SanDisk Extreme 128GB UHS-I Speed Grade 3
SanDisk Extreme 64GB UHS-I Speed Grade 3
SanDisk Extreme 32GB UHS-I Speed Grade 3
SanDisk Extreme 16GB UHS-I Speed Grade 3
Lexar1066x 128GB U3

Samsung EVO Plus 128GB

Post-Processing Software

Supported Software

DJI Terra

Data Format

DIJI Terra supports exporting standard format point
cloud models: Point cloud format:
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CHUONG 3. THUC NGHIEM BAY QUET LIDAR UAV VOI M300 VA
ZENMUSE

3.1 KHAI QUAT VE CONG TRINH

Vuon Quéc gia Ba Bé, tinh Bic Kan dugc thanh 1ap theo Quyét dinh sb
83/TTg ngay 10/11/1992 cua Thu tudéng Chinh phi. Vuon Qudc gia Ba Bé nim
& phia Tay Bic huyén Ba B¢, cach thi x3 Bic Kan 68km theo hudng Tay Bac va
cach thu d6 Ha Noi 250km vé phia Bac. Khu viuc Vuon Quéc gia Ba Bé ¢6 tong
dién tich 44.750ha, trong d6: Vung 161 10.048ha, vung dém 34.702ha. Vung 161
bao gdm: Phan khu bao vé nghiém ngit 3.931ha, phan khu phuc héi sinh thai
6.083ha, phan khu hanh chinh dich vu 34ha. Ba Bé 1a mot trong nhitng Vuodn
Quéc gia co do che phi va ty 18 rimg nguyén sinh cao trong hé thdng ring dic
dung cta Viét Nam va cac khu vuc ntii d4 voi trén thé giéi. Khu vie Vuon Qubc
gia Ba Bé duoc che phil trén 73,68% dién tich rimg kin thuong xanh mua am nhiét
dé6i, trong d6 kiéu rimg nguyén sinh it bi tac dong trén ndi da voi duoc coi 1a mau
chuan ctia hé sinh thai ring trén nai da voi dic trung cho ving Péng Bac Viét
Nam va thé giéi (Nguyén Nga, 2011).

Khu vuc nghién ctru thude xa Nam Mau, huyén Ba Bé, tinh Béc Can, trong
vuon Qudc gia Ba BE, ¢ vi tri 22°23'39"N vi d6 Béc; 105°35'44"E kinh d¢ Pong.
Khu vuc ¢6 dic diém dja hinh d6i ndi, chénh cao 16n tir 250m dén 620m so véi

muc nudc bién voi tham thyce vat 1a rirng cay nguyén sinh day dac.
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Hinh 3.1 Vi tri thue nghiém bay quét Lidar va chup danh )

3.2 THU THAP SO LIEU

Cong tac thu thap sd liéu duge tién hanh véi thiét bi bay khong nguoi 14i

DJI M300 mang bo tich hop Lidar chup anh s6 Zenmule L1.

Hinh 3.2 May bay M300 tai khu thuc nghiém Ba Bé
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Hinh 3.5 Xir Iy s6 liéu Lidar trén phin mém DJI TERRA
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3.3 KET QUA

Khi nghién ctru cac dic tinh ki thuét cua thiét bi M300, cung bo quét Lidar
va tich hgp anh s6 Zenmuse L1 gitp cho ddi k¥ thuat hoan thanh cong viéc mdt
cach an toan va hi€u qua.

M300 dap tmg cac diéu kién bay chup & ving kho khin, chénh cao 16n; Thiét
bi Zenmuse quét Lidar va chup anh s cho dit liéu dong bo, vira c6 dir liéu Lidar

vura c6 dir li¢u dnh, dap img cac yéu cau khat khe vé do chinh xac.
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KET LUAN

May bay khong nguoi 1ai DJI M300 mang mét sé dic tinh ki thuat manh
mé va vuot trdi nhu: khoang cach diéu khién (18n téi 15km), thoi gian ca bay (55
phut), cac bo cam bién, hién thi thong tin ctia qua trinh bay, chéng nudc, dai chiu
dung duoc nhiét do thay doi cua méi trudng cao (-20° C dén +50°C), chbng gio
tbc d6 15m/s, tbe do bay 23m/s, tbc d0 cat ha canh 7m/s, kha nang doi pin, hé
théng quan 1y k¥ thuat cta thiét bi... M300 c6 hé théng dinh vi RTK chinh xéc
cao cung véi gimbal mang dugc nhiéu loai thiét bi thu nhan khéc nhau, trong do
c6 bo quét Lidar chyup anh sb Zenmuse dem lai kha ning thu nhan s6 liéu nhanh

chong, truc quan, do chinh x4c cao.

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

hon trong linh vuc Lidar UAV, dem lai hiéu qua kinh té cao hon.
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