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项目 1 

多旋翼无人机工作原理与组成  

 

 

 

无人机是无人驾驶飞机的简称（Unmanned Aerial Vehicle，UAV），是利用无

线电遥控设备和自备的程序控制装置的不载人飞机，包括无人直升机、固定翼

机、多旋翼飞行器、无人飞艇、无人伞翼机等。广义的无人机也包括临近空间飞

行器（20～100 km 空域），如平流层飞艇、高空气球、太阳能无人机等。某种意

义而言，无人机可以在无人驾驶的条件下完成复杂空中飞行任务和各种负载任

务，可以被看作“空中机器人”。 

 

学习目标  

  

Arduino MWC APM PX4 Naza  
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任务分析  

[ 1.1.1 a ] [ 1.1.1 b ]

[ 1.1.1 c ]
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1   

4  

1 throttle  

2 pitch y  

3 roll x  

4 yaw z  

 

         

a                           b                       c  

1.1.1   

1. 四轴架构 

4 4 4

4

4

 

1 3 2 4

 

X X

X

 

1 1.1.2 4 M4 M
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1.1.2   

2 X 1.1.3 4 X M4 M2

 

 

1.1.3  X  

3 Y 1.1.4 M1 M3

M4 M2  

 

1.1.4  Y  

2. 四轴飞行工作原理 

1.1.5  

 

4 2

1.1.5 1 3 2 4

X



 

·005· 

 

   

a  b  c  

    

d  e  f  g  

1.1.5   

4 2

1.1.5

2 3 1 4 Y

 

4 2

2 4

4

1.1.5 e 1 2 3 4

 

2   
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1. 机  架 

 

1  

1.2.1

 

1  

2

 

3

 

4  

5

 

 

1.2.1  Holybro S500   

2  

3  

1  
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2  

1.2.2  

 

1.2.2   

3  

1.2.3 b  

3  

 

F550 S500  

1 F550  

F550 DJI 1.2.3 a

6

6

 

2 S500  

S500

S800 EVO

DJI H3-2D GoPro Hero3 GoPro  
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1.2.3  F550 S500  

4  

 

1  

2  

2

 

4 lg

 

5

 

5  

2. 电机与电调 

 

Electronic Speed Controller ESC 1.2.4

2 6

3

5 V 2 4  

 

1.2.4   
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1.2.5

KV KV

1 V  

 

1.2.5   

3. 飞  控 

 

1.2.6

XAircraft SuperX DJI Naza/WKM/A2 X4 APM MWC QQ

CC3D  

 

1.2.6   
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3   

 

1. 飞控的作用 

 

1

 

2  

3

 

 

2. 飞控的分类 

 

1  

KK MicroCopter Paparazzi AutoQuad OpenPilot MWC APM

PX4 FMU/IO Pixhawk Paparazzi

MCU ST NXP APM Arduino

PX4/Pixhawk ST MCU

 

2  

 

 

APM Pixhawk DJI  

3. 开源飞控知识 

Open Source Initiative OSI

 

Open Source
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Open Source HardWare Association OSHWA

OSHW

 

OSHW 1.0 Bruce Perens

Debian Debian  

Open Source Auto Pilot

 

 

 

Arduino

MEMS  

10DOF GPS

MEMS IMU

 

 

4. Arduino 飞控 

Arduino Massimo Banzi David Cuartielles Tom Igoe Gianluca 

Martino David Mellis  Nicholas Zambetti 2005

Arduino

Arduino

 

Arduino IDE

Arduino IDE C C  Arduino Arduino IDE

Windows Macintosh OSX Linux  
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MEMS Arduino

MWC APM Arduino

Arduino  

5. MWC 飞控 

MultiWiiCopter MWC Arduino

Arduino IDE Arduino

BiCopter avatar style Y4

 

2012 MultiWii timecop MWC STM32F103

baseflight MWC 32

MMC10 FF

Naze32 baseflight

baseflight cleanflight Naze32 CC3D MWC

Naze32 1.3.1  

 

1.3.1  MWC Naze32  

MWC MWC MEGA-2.0  

1 8 PWM  

2 10 PWM  

3 2  

4 OSD GPS  

5 MPU6050 3  

6  

7 LED  
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6. APM 飞控 

APM ArduPilotMega 2007 5 DIY DIY Drones.com

APM Arduino

IMU APM

APM Mission Planner

APM Google map 

Mission Planner Windows  

APM

APM

GPS

APM

 

7. PX4 和 Pixhawk 

PX4 BSD

Pixhawk PX4FMU

RTOS Nuttx POSIX

USB bootloader PX4 MAVLink QGroundControl

Mission Planner BSD  

3DR APM PX4 2014 Pixhawk PX4

PX4 APM

 

Pixhawk 168 MHz

Cortex-M4 MEMS

GPS

 

Pixhawk

1 m

H4

FollowMe  

Pixhawk PX4 ArduPilot

 

Pixhawk

PIXHawk  

8. 大疆飞控 

 

WooKong-M/A2/A3/N3/A3 Pro  
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Naza  

1 Naza  

Naza-M Lite Naza-M V1 Naza-M V2 Lite V1

GPS V1 Naza V2 Naza V1

ZenmuseH3-2D NazaOSD Naza

iOSD Naza 1.3.2  

 

1.3.2  Naza  

 

1  

2 GPS  

3 /  

4 /  

5 I X I V Y IY X I V  

6  

7  

8  

9 D-BUS S.Bus PPM  

10  

11  

12  

13 IMU  

14 PMU iOSD H3-2D Naza-M BTU  

Naza APM/Pixhawk

Naza 6  

2 A3/N3/WooKong-M  

WooKong-M A A2 A DJIGO A3 A2

D-RTK GNSS DJI 

GO A3 Pro IMU GNSS A3 IMU GNSS A3 Pro
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N3 1.3.3  

 

1.3.3  N3  

A3  A3 Pro 

D-RTK GNSS  Lightbridge 2  DJI 

Onboard SDK  Mobile SDK

A3 CAN API

 

WooKong-M 1.3.4 WooKong-M

WooKong-M

 

 

1.3.4  WooKoo-M  

9. 零度双子星（GEMINI）飞控 

1.3.5 MC IMU GPS
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1.3.5   

 

1  

2  

3  

4  

5  

6  

7  

8  

9  

10 9 /  

 

1  119 g GPS 37 g Wi-Fi 39 g  

2  70.5mm 41mm 25 mm GPS 55 mm 11 mm LED 17 mm

17 mm 5.5 mm Wi-Fi 65 mm 40 mm 14.4 mm IMU  

3 GPS 0.5 m 1.5 m  

4 10.2 m/s 35 5 m/s  

10. 极飞航拍 SUPERX 和智能 MINIX 飞控 

1 XAIRCRAFT SUPERX

GPS

SUPERX

40 min PMU  

SUPERX SUPERX2 SUPERX2 RTK SUPERX3 1.3.6 SUPERX2

GPS

SUPERX2 RTK X2 GNSS RTK
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1.3.6  SUPERX3  

2

 

11. 国内其他开源飞控 

1 STC STC51 51  

2

 

3  

4 Light openmv  

5 STM32  

6 STM32 STM32  

7 STM32 STM32  

8 Wi-Fi  

12. 飞控的选择 

 

1  

DIY MWC APM Pixhawk

DJI NazaA2/A3 WooKoo-M YS-X4

 

2  
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3  

APM MWC  

DJI Naza  

【思考与练习】 

1.  

2.  

3.  

4.  

5.  

6.  

7.  

8.  

9. 6m/s 4m/s P

14 m/s 20 min 2000m 200 m

 

 

 

 

 


