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1. H/W List

1-1. LTE Device & Companion Computer

1) Raspberry Pi 3A+ or 3B+

% 9% 710|E 7|&EL 3A+QL|Ct USB 37} EX|FIHE 5) M8 S X2 ne{stalct

H o 22| USB Port?l A= 3B+E 0|85IHA| L.
2) 16GB Micro SD Memory Card
3) Quectel EC25 Mini PCle 4G/LTE Module

https://sixfab.com/product/quectel-ec25-mini-pcle-4glte-module/

4) LTE Full Band PCB Antenna — u.FL Plug — 100mm

https://sixfab.com/product/Ite-full-band-pcb-antenna-u-fl-plug-100mm/

5) Sixfab Raspberry Pi 3G/4G&LTE Base HAT

https.//sixfab.com/product/raspberry-pi-base-hat-3g-4g-Ite-minipcie-cards/

1-2. Drone
1) Drotek Pixhawk 3 Pro

https://store-drotek.com/821-pixhawk-pro-autopilot.html

2) Drotek All-in-One module (Pixhawk 3 pro)

https://store-drotek.com/819-all-in-one-Pixhawk.html

3) Drotek Voltage & current & 5.3V power supply — Mounted

https://store-drotek.com/809-voltage-current-53v-power-supply-mounted.html

4) JST-GH to JWT 28AWG 6-pins Silicone cable

https://store-drotek.com/831-jst-gh-to-jwt-28awg-6pins-cable.html

5) Drotek SIRIUS RTK GNSS ROVER (F9P)

https://store-drotek.com/911-1007-sirius-rtk-gnss-rover-f9p.html#/157-sensor-rm3100

¥ RTK OJAFE Al X7t GNSS E#A| AHE0| 7hSELICE

. https://store-drotek.com/287-positioning
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2. Companion Computer & LTE Device

SixfabZt Z 0| Raspberry Pi2t 27t HX|S2 &5 YHOIE 0|22 H/W YH0[E 8
AS HAEZS S AEAF 7IH2 d&2t A Compactdt &b #HEO| 7tsgLCt

. https://sixfab.com/product-category/raspberry-pi-shields/

1) = MY AOol=

Raspberry Pi2| Micro USB Power2 TE#E S5 F THGV) #0282 FTH|ZLICL O #Ho|lE&2

ME=X @enz = HNZESHofoF gt

X Al 7|H|12] PDB(12V)0IAl 5V/3A UBECE HZSio] MMelg2 ZZMSL|CE
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2-2. &g
THEE AAMUE AZEQ 0] SDAS(Smart Device Application Software)?t AX|El Micro SD Card

Qt Raspberry Pi, LTE Module, LTE Base Hat2 &H|gtL|Ct.

HAES 2ZEYO X M FESHAL.

e

X SDAS £IZEg|0f 84X Y2 ZHEE
ChEah 20| ZY5taAl2,
1) Companion Computer

Raspberry Pi0il Micro SD CardE & 8tL|Ct.

40 Pin GPIO

"~ Respderey Pi 3 Medel A+
@ Respderey Pi2018

Micro SD s [

DSI Display Connector

Audio/Video

Micro USB Power HDMI CSI Camera Connector

13 # 2 Raspberry Pi 3A+ Layout

2) LTE Device

Ofm
rn

LTE Moduleg LTE Base Hat2| Mini PCle SocketOf| Zr&tetL|Ct 12|10 7Y USIM2 SIM Socket

of &gttt

Micro USB Socket J

Micro SIM Socket
Camera Cable Slot LED: Signal
Mini PCle Socket LED: Power

40 Pin RPi Connector EEPROM

Button: User

LED: User Main Antenna Interface

GNSS Antenna Interface

Diversity Antenna Interface

13 # 3 LTE Base Hat/EC25 LTE Module Layout
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Long Header& O|&3}0§ Raspberry Pi2t LTE Base Hat

Raspberry Pl
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3) Companion Computer & LTE Device
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Cte1h 20| AASHYAIR.
1) USB to Micro USB Cable2 O|&3}0] Raspberry Pi®t LTE Base Hate &ZTfL|Ct

2) LTE Full Band PCB AntennaZ LTE Module@| MAINZ} DIYO| & ZgSHL|Ct

a

om

#6 X 2 AZ ZE1t

3) JST-GH to JWT 28AWG 6-pins Silicone cable2 O[&3}0{ #A|El LTE Base Hat2| GND, TX, RXE
Pixhawk 3 Pro2| Telem1 PortO ®Z%tL|Ct Long HeaderO ¥ZE #0|£0| 22|Z/X| A==
THEHS] 75 FUAL.

0 I o S O 0 T T
S n - [ G102 | 3] (40 sy § sy |
T O 6] oo | |
oroe 1] 0 W T
oo | oo 5] 0 W T

S O (2] GhioTe |
user e | Gioaz 1 O ST ST

[User surion | Gioze |7 el ooz |

sixfab
Raspberry Pi

3G-4G/LTE Base HAT

—E
L (HAT_PWR_OFF IR GPI0 260 37 3s] GPi020 |
b -Eﬂ_-ﬂ_@ <o] 6PI021 |

13 # 7 LTE Base Hat Pinout
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CONNECTOR BOARD ]
ALLINONE Wi ESPETER
rc2 [wcz | ava [sar [sae W uss |uss [, o0 o0 w3
oA ""1'“’ lw[‘w laul-l"mlouulowl OPIDU“'"’ anolcvs[au[ A Inn 2 lml uxl ™ l'"'
P8 SPI2 (F469 $P15) P11 (7469 SPR)
onD I%: I"a”] o [0.,'; I"‘v'" Gnol cs Iuosalmsol sex l"‘v‘“ euo] cs luonlmso]scn l,""m
I TELEM 1 TELEM 2 TELEM 34
oNo 1 RTS l crs suulu ulavw ono I RS l crs unllu ul,’(‘;, oND [u Rxlu ™ suulu ul,’(‘:“

a2l #8JS

4) OX|2 2 2 Raspberry

T-GH to JWT 28AWG 6-pins Silicone cable/Pixhawk 3 Pro Pinout

Pie| Micro USB Power0f & MM S AZABIL|CE

T TN
PePTPTY, AL0P:0

O

Zat

a2 #9 %

X TAS] T4 w2 ALgXIe| J|H| HOjE BFX| onE Fo|siAlL!
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2-4. Camera

ROPPOR L ¥4 ZE(VIDEO MODE)Z AHESH7| {lsiAM= Raspberry PO CameraE ZsHOF

gL Ch AZEYY2 Chadt 25 LCh

40 Pin GPIO

" Respberry Pi 3 Wodel A+
@ Respderey 12018

Micro SD iy | = ]
e Sl . || +——uss
| Q097 l§ ¥ = Lo - 1 &=

DSI Display Connector

7/
-
=
=
=
=
-
=
-

1

Audio/Video

Micro USB Power HDMI CSI Camera Connector

1% # 10 Raspberry Pi 3A+ Layout
CameraZ Raspberry Pi2| USB TE= CSI Camera Connector@t HZSHUA|L.
X Camerat= YHEA| Raspberry Pi2] USB =& CSI QIE{H0|AQt SEH0| 7hs6ljof BL|CE.

¥ ROPPOR®} CameraZt HES 9ol Raspberry Pi0f| Z2HEE ¥Z
o 2EZ|Y HFEOUS HYsto] FHAL. XM 2X] dEHe 23

X 2M H=sHHA 2.
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3. Firmware2} Parameter

ArduPilotO| A= FirmwareE &5 YHO|E FO0|EE G&E HAEE &t § Li2 HI™H O]
2 g MOo7|&E2 oot = USLICH

. https://firmware.ardupilot.org/Copter/

3-1. Firmware AX|

ArduPilotOf| Al Firmware AX| 3 SIEO A™HEZ I3 Mission Plannerg A X|gtL|Ct.

. https://firmware.ardupilot.org/Tools/MissionPlanner/

7|EHQl Firmware 8% WHL ST 2AE HESHIAL,

. https://ardupilot.org/copter/docs/common-loading-firmware-onto-pixhawk.html#connect-

autopilot-to-computer

X YAlE X|F HIAEE Arducopter V4.0.3 Quad2 Ot SL|C}.

12! # 81 Mission Planner - Firmware 2X| $}H

USB to Micro USBE 0|238}0] pCet FCZt AZAS 3t T Mission PlannerS O|&3%10] 7|A|of ot

2 FirmwareS AX|StL|Ct.

3-2. Parameter %

Raspberry Pi?t FCZtO| S412 2o HZE Telem1(Pixhawk 3 Pro 7|&, SERIAL1_BAUD) Port2|
Baudrate ZtS “115200"2 2 HZA (7|23} : 57600)3H{0f BfL|C}.
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1) Firmware &X| 24& ¥, FC2t PCE USB to Micro USBE YZSI1 Mission PlannerE &
VersionO| ZHIE X| =olgtL|Ct,

3@ # 12 Mission Planner Message log — ArduCopter V4.0.3(ffd08628)

2) Config/Tuning®l Full Parameter List2 O|&¢2t F| Telem1(SERIAL1_BAUD, Pixhawk 3 Pro 7|&)

Port®| Baudrate 2 “115200"22 HZA(YH Zt : 1158 MA| . J2|1 HE 9 XMEH[Write
Params] g} L| Ct.

1% # 93 Mission Planner Configuration — Full Parameter List

X THALZE XIS Parameter Zt2 AFEXIC| 7|H| Hojet= FEreLICE sHT 2t ]9 Parameter
E2 MEXtel 21t stEYof o F HHsIo A F, 2FoHAR

ArdupilotOi Al K| & Sk= Full Parameter List : https://ardupilot.org/copter/docs/parameters.html
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AM EAOZ Parameter =™K b2 E|H 7| M| 7t

flol, vPN & dX|et 2F0| 22z ChE)et S5 EY

ct.

-0

10.0.8.1
10.0.8.2
10.0.8.3
10.0.8.4
10.0.8.5
10.0.8.6
10.0.8.7
10.0.8.8
10.0.8.9
10.0.8.10
10.0.8.11
10.0.8.12
10.0.8.13
10.0.8.14
10.0.8.15
10.0.8.16
10.0.8.17
10.0.8.18
10.0.8.19
10.0.8.20
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|5 ROPPORE Z™AILLICE PCet 7[He] 74 HZEZS B HiHEZ|Z 7

2140l ROPPOR 3}EHO| EZEE|1 [Dashboard]0IA siE Z|H 2| Ip

RSSI
30
30
30
30
ED
30
ED
30
ED
30
ED
30
ED
E
30
E
30
E
30
ED

Time:
13:36:01
13:36:01
13:36:01
13:36:01
13:36:01
13:36:01
13:36:01
13:36:01
13:36:01
13:36:01
13:36:01
13:36:01
13:36:01
13:36:01
13:36:01
13:36:01
13:36:01
13:36:01
13:36:01
13:36:01

PONG (ms)
0@
0(0)
0@
0 (0)
0@
0 (0)
0@
0 (0)
0@
0 (0)
0@
0(0)
0 ()
0 ()
0(0)
0 ()
0(0)
0 ()
0(0)
0@

2! # 104 ROPPOR ¢ 5

Status

x
Altitude (m)

GPS Altitude (m) *
3D Fix(9)

3D Fix(9)

3D Fix(13)

3D Fix(12)

3D Fix(9)

3D Fix(11)

3D Fix(8)

3D Fix(10)

3D Fix(10)

3D Fix(8)

3D Fix(11)

3D Fix(9)

3D Fix(9)

3D Fix(13)

3D Fix(9)

3D Fix(10)

3D Fix(11)

3D Fix(13)

3D Fix(8)

glol

—

51515]5\5(3/5(5)5/3/5/5]5513(5/5/5/55

3D Fix(8)

8! Dashboard - IP
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3) Mission Planner?| &4l HHAIZ TCPE A1 Baud Rate #42 1152002 BZEsH L+

ConnectE +&LICE remote host Y &HOA siE Z|Ae] IPE 2|1 remote Port &

0.00 0.00

0.00 0.00

0.00 0.00

X Frame Type, Accel Calibration, Compass S 7|4 &4 % Ado w2t FEstH Al 2. HIHYH|
AEE 0OtFl ¥, ROPPOR 2ZEZ0{E 0|85l0] HAMSIMAIR.

ArduPilotO M X|S3t= Configuration

. https://ardupilot.org/copter/docs/configuring-hardware.html
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