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Physical Modeling

Model construction techniques and best practices, domain-specific
modeling, physical units
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Vehicle Dynamics Link

Model aerodynamics, propulsion, and motion of aircraft and spacecraft

Simscape Multibody, Aerospace Blockset, UAV Toolbox

_‘ MathWorks:

) Control
State
3 Environment
3 Control
State [y
N Environment
Guidance Model Link

Reduced-order model for UAV


https://www.mathworks.com/help/physmod/simscape/physical-modeling.html
https://www.mathworks.com/help/uav/ref/guidancemodel.html
https://www.mathworks.com/help/aeroblks/equations-of-motion-1.html
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[5] Live Editor - C:\Users\Ron\Documents\MATLAB\Examples\R2021a\shared_uav_aeroblks\UAVFidelityExample\UAVFidelityExample.mix

LIVE EDITOR INSERT

oA 3 H |1l Compare E’)ﬂ A {Aa| Normal v |_:) :: i:;‘;l 4| Refactor v b |= Section Break l) @
New Open Save SIPINtY | oopy E Bookmark v Text BIUM Code Control Task Run CRunand Advance oo Step Stop
v v v & Export ¥ v EE EE EE Yy v Section E; Run to End v
FILE NAVIGATE TEXT CODE SECTION RUN Y
| UAVFidelityExample.mix +
1Transition From Low to High Fidelity UAV Models in Three Stages =
\l,
Simulation models for UAVs often need different levels of fidelity during different development stages. A system designer may get incrementally better access to UAV characteristics as B
the design progresses.
In the Approximate High Fidelity UAV Model with UAV Guidance Model Block example, you tune a guidance block to match the characteristics of a high-fidelity fixed-wing aircraft.
However, some more advanced modeling parameters may not be available at that point when the design wwis in progress. This can include sensor models,complete aerodynamics
modelling and actuator dynamics.
This example shows how to design a medium-fidelity model using aerodynamic coefficients, thrust curves, and response time specifications. Assuming the high-fidelity model is
unavailable until the end of the design process, this medium-fidelity model enables you to test your path planner and design a mid-level controller without needing the complexity of the
high-fidelity model.
When the high-fidelity model is made available, you can then model the additional effects and study the changed system response. Compare the medium-fidelity model with a complex
high fidelity system over a desired set of waypoints. This example demonstrates that the medium-fidelity model provided an accurate estimate of the UAV trajectory and step response.
Table of Contents
Open Example and Project Files
Low Fidelity Model
Medium Fidelity Model
Medium Fidelity Step Response
Simulate Path Following Algorithm
High Fidelity Step Response
Simulate Path Following Algorithm for High-Fidelity
Conclusion
Open Example and Project Files
To access the example files, click Open Live Script or use the openExample function. .

UTF-8 LF script
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https://www.mathworks.com/help/uav/ug/transition-from-low-to-high-fidelity-uav-models.html?searchHighlight=fidelity%20uav&s_tid=srchtitle
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Sensor Fusion and Tracking Toolbox, Lidar Toolbox, Navigation Toolbox, Computer Vision Toolbox, Deep Learning Toolbox
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https://www.mathworks.com/help/deeplearning/ug/pedestrian-detection.html
https://www.mathworks.com/help/lidar/ug/aerial-lidar-segmentation-using-pointnet-network.html
https://www.mathworks.com/help/lidar/ug/lidar-camera-calibration.html
https://www.mathworks.com/help/fusion/ug/imu-and-gps-fusion-for-inertial-navigation.html
https://www.mathworks.com/help/nav/ug/perform-lidar-slam-using-3d-lidar-point-clouds.html
https://www.mathworks.com/help/lidar/ug/aerial-lidar-slam-using-fpfh-descriptors.html
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https://www.mathworks.com/help/uav/planning-and-control.html
https://www.mathworks.com/help/uav/ug/motion-planning-with-rrt-for-fixed-wing-uav.html
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https://www.mathworks.com/help/mpc/ug/control-of-quadrotor-using-nonlinear-model-predictive-control.html
https://www.mathworks.com/help/reinforcement-learning/index.html
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Search Documentation

SHORTCUTS LIVE EDITOR INSERT VIEW
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FILE NAVIGATE CODE SECTION RUN
M |
I

@ o »

<SGy EHa A » G > Users » fyednoto » OneDrive - MathWorks » Documents » MATLAB » examples » R2021a » uav » MotionPlanningWithRRTForAFixedWingUAVExample
Current Folder J 3 MotionPlanningWithRRTForAFixedWingUAVExample\M 1ct\onP\anmngu‘.‘lthF‘F‘TFcr»«Fued WingUAVExample.mix * Workspace
[ Name ~ p *| MotionPlanningWithRRTForAFixedWingUAVExample.mix * ‘ exampleHelperSimulateUAV.m ¢ | exampleHelperUAVPathSmoothing.m Name a Value
£) exampleHelperHeadi... mu . UAV \In.laypglnts, fsI.'A%r‘Speed,tlmeToReachGoal); 7 [ goalPose [150,180,35,1.5708]
7] exampleHelperSimul... 83 hSlmulated plot3(xENU, yENU, ZENU, "LineWidth",2,"Color","r"); [©] hMap 1x1 Axes
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The smoothed path is much shorter and shows improved tracking overall.
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https://www.mathworks.com/help/uav/ug/automate-testing-for-uav-package-delivery.html

4\ MathWorks

BAMERT 7V r—2avz2REITLI71-HOOHFEET—7 70—

“{\ MATLAB T simulink —~. . Y — -'E7_"}lz&*/\::.l/—~/a/ —_—
A VATLT—XTOF v ' & :

,--~

C hogTTTTTTTT s =il D757 AU /
1 A\ V4 |/
i . ! iy Tax—HAF Gazebo Unreal Engine
v g oo i
AR ) s ER P EES ~N
) pmmmnn 7T X LR - . = >

N N S SN NN N SN SN RN NN SN RN N SN M N

= ﬂ |l \I o
87.5% ' -I:' oAl - ' , V
| SHES _ PX4® NVIDIA® Jetson®
I , EERTE :
- l hll {0 ! .
EE N o e J 2ZII0 \

_______ — 7 S ——
DO-178 1 (77~ T ﬁ?ﬁf?l‘)i b | e— 3 ;%—
: R 2 i R @)
7/ - e nE § N i R i I

1
I »
I <
________ 1 - . oY .
= » T
l\--------w--.:,-’:-~;-w-----------”"_ _________ y 77/ ]\:l/ I\I:l }I/ZT /3 /j

20



Y

ETFIILEHEEEINT=> I 2L —

v a3V

$$<vaT%¢mL
oY —F—X%HER

4\ MathWorks

UAV Toolbox

LN —T> 2L —

TAMITBI=HDY T

>3 T
VLIRS

LinkK 21


https://www.mathworks.com/help/uav/ref/uavscenario.html
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