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Control Structure of the Delta Drone
- Control Inputs
- Lateral and Longitudinal control

Lateral Control

- Roll Controller

- Horizontal Trajectory Controller
- Pure Pursuite and Line of Sight
- Carrot Chasing
- Nonlinear Guidance Law
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The ,,Delta” Drone
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Control Structure
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Control Structure

20.4.2018

sky solution
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Control Structure
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Control Structure

sky solution
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Roll Controller

sky solution
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roll rate in degree per second

Roll Controller
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roll rate in degree per second
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step response of model

sky solution
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X-axis: time in seconds
Roll controller [y_axis: in degree }
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Control Structure

sky solution

4 longitudinal flight control )
vertical trajector [ motor >
airspeed J Y controller
setpoint controller
(altitude and speed) R pitch
\ controller )
way- 4 .
points g lateral flight control R ¥
horizontal trajectory R roll
controller controller
. J

20.4.2018 Prof. Dr. Jorg Fischer| offenburg.university 11



Horizontal Trajectory Control

Comparision of three methods

e Pure Pursuit and Line of Sight Guidance (PLOS)
e Carrot Chasing
* Nonlinear Guidance Law

(implemented in Px4)
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Horizontal Trajectory Control
- Algorithm

 Combines two strategies
* pure pursuit
drives drone to the next waypoint
* line-of-sight (LOS) guidance
decreases cross track error (d )

e Algorithm

1. Calculate

Asp = kp - (Xp,sp - Xact) + kpos - det - sin(@gq — @act)

2. Calculate via P-controller

Cbsp =k (Xsp _Xact)
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Tuning parameters
kp, kros
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Horizontal Trajectory Control

sky solution

- Simulation _
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Horizontal Trajectory Control
- Algorithm

sky solution

e Algorithm:

1. Calculate (receding) ("K)
located at distance s + 6 from W; on LOS

2. Calculate (Xsp)

3. Calculate (Cbsp) via P-controller

(psp = k()(sp _)(act)
Wi

* Tuning parameters:
k, 6
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Horizontal Trajectory Control
- Simulation

without wind

2000

1500 -

position y/m
o
o
o

5001

0 500 1000 1500 2000 2500
position x/m

20.4.2018

Prof. Dr. Jorg Fischer| offenburg.university

s
, (
® waypoint — track i
----- switch distance — flight path (
with wind (v=20 m/sec)
2000 S
1500 -
£
>
S 1000
o ) =,
500 - \
T wind <
0 i | | | | | |
0 500 1000 1500 2000 2500

position x/m

16

sky solution



Horizontal Trajectory Control
— Algorithm

e Algorithm
1. Calculate receding

located at distance L; from drone on LOS

2. Calculate anglen
3. Calculate desired lateral acceleration
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Horizontal Trajectory Control ¢
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Horizontal Trajectory Control
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Horizontal Trajectory Control
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sky solution

Resuts for fast mode

* Fast mode needs much more control
effort but reduces mean cross track error
only be a factor of 2

* NGL and PLOS better than Carrot Chasing

* NGL slightly more efficient than PLOS

only control effort
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Horizontal Trajectory Control

sky solution
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e Overview of Control Structure

e Lateral control
- Roll controller
- Trajectory controller

* NGL gives best compromise between
and
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