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Powelr Generation Over Time

We can now calculate how much power a panel will generate on any day of the year

isFixed = 1;
date = datetime(2016,6,1, 'TimeZone',TZ); % Try oth
[times, sRad, pRad] = hourlyPanelRadiation(date, lambda, phi, UTCoff, ti

plot(times,sRad,times,pRad)

title([ 'Solar and Panel Radiation for ' datestr(date, ‘mmmm dd yyyy')])
xlabel('Hour of Day');

ylabel( 'Radiation, kW/m~2")

legend( 'Available Solar Radiation', 'Solar Radiation on Panel', 'lLocatiol

We can repeat the calculation to estimate power generation for each day of the year

date = datetime(2015,1,1:365, 'TimeZone",TZ); % Create a vector o
for i = 1:365
[times, sRad, pRad] = hourlyPanelRadiation(date(i), lambda, phi, UTi
radiation = sum(pRad(1:end-1)+pRad(2:end))/2;
dailyPower(i) = eff*pSize*radiation;
end

plot{date,dailyPower)

title( 'Yearly Power Generation')

xlabel('Date');

ylabel('Power Generation, kW-hrs')

yearlyPower = sum(dailyPower);

disp([ 'Expected annual power output = ' num2str(yearlyPower) ' kW-hrs']
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Vehicle Dynamics Blockset
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Vehicle Dynamics Blockset — Examples

Vehicle Reference Applications

P\ e Kinematics and Compliance Virtual Test Laboratory
Reference Application

Generate opbmzed suspenson parameters for the vehcle dynamics

mapped suspension blocks
Opéen Example
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Student Competition
Tutorials and Videos

Leam how to use MATLAB and
Simulink to solve competition tasks

» (et started now

https://www.mathworks.com/ac

ademia/student-
competitions/tutorials-
videos.html

Student Competition: Code Generation
Training, Overview

Student Competition: Mobile Robotics Training:
Overview

Student Competition: Physical Modeling
Training Overview

Student Competition: Computer Vision Training
Overview

Code Generation

Leam how to generate readable, standalone C/C++ code from MATLAB functions and Simulink
models. Navigate and customize the generated code before deploying directiy onto target
hardware boards. Use Simulink as an integration environment and generate code for multirate
systems.

» Detailed Syllabus

Access tutorials

Mobile Robotics

Leam how to design and simulate common mobile robotics algorithms in MATLAB and Simulink,
such as open- and closed-loop feedback control systems, for your robot to perform tasks like dead
reckoning, line following, and obstacle detection. Use custom simulation tools to test algorithms
within Simulink before deploying them to an actual robot.

» Detailed Syllabus

Access tutorials

Physical Modeling

Get started with modeling, simulating, and analyzing automotive systems, including longitudinal
vehicle dynamics and 3D suspension modeling. These tutorials will help your team setup a
vehicle model, and predict lap times, fuel consumption, and battery life.

» Detailed Syliabus

Computer Vision

Understand fundamental computer vision techniques, such as feature exiraction, object detection,
text recognition, and point cloud processing. These tutorials will enable your team to design and
deploy computer vision algorithms in MATLAB and Simulink to perform tasks such as autonomous
recognition of targets and obstacle avoidance.

» Detailed Syllabus

Access tutonials

4\ MathWorks
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The Winner's Circle

ee how students are winning
competitions worldwide with
MATLAB and Simulink

» [Explore student projects

https://www.mathworks.com/
academial/superstar-
students.html

The Winner's Circle

Coal projects. Raw alent. The right toals. 'With Swse ingredierts student
competton tearms: are winking campetitons woekdwide and shaping the Suture of
smornotive design, sernspeas engnewning, robotcs, nd many o todrical

fiesktz

Get spport for your tsam

Robotics

Government College of Engineering
Aurangabad

MathWorks Modeling Award- DD
ROBOCON India 2019

We used MATLAB & SIMULINK for

Modelling and Simulation of Dynamic
behaviour of autonomous robot

Analysis of gaits and the algorithms for
autonomous robot

Designing the control system.

Calculating trajectory of Shagai with different
angles and velocities for manual robot

Transition of autonomous robot to different
zones according to color of zone.

Our facebook page
Our Instagram page

Friedrich-Alexander-Universitat
Erlangen-Niimberg (FAU)

2nd Place - Soccer Small Size
League RoboCup 2019

ER-Force is a RoboCup Soccer Small Size
League team that came in second place in this
year's international event in Sydney, Australia.
They used MATLAB to develop, simulate, and
optimize their motion control systems for their
autonomous soccer robots.

Efficient and precise motor control is crucial in
the competitive RoboCup environment and

Eindhoven University of Technology

15t Place - Soccer Middle Size League
RoboCup 2019

Tech United, the robot soccer team from
Eindnoven University of Technology, won 1st
Place in the RoboCup Soccer Middle Size
League 2019 in Sydney, Australia. The team
uses MATLAB and Simulink to develop and
generate real-time control software for their robot
soccer players. This allows the team to rapidly
develop complex software, ranging from vision to
real-time motion control to strategy software.

» Team website
» Watch a recap of the final match

Shattuck Public School

2nd Place BEST Award — Frontier Trails BEST
Regional Robotics Championship 2018

The team at Shattuck Public School used
Simulink to provide a simulation of their robot
structures to help them design and build an
effective robot. This year's goal was to build a
robot that might help clean up the oceans, and it
was an exciting challenge.

Technische Universitat Graz
Hod Phice:- Logikcalnngue RoboCup 3019

Team GRIPS achieved 2nd place at the
RoboCup Logistics League competition 2019 in
Sydney. MATLAB and Simulink were used in the
parameter tuning process for several control
loops. The team plans to integrate MATLAB even
more in the software stack by connecting to the
Robot Operating System (ROS). This will enable
the team to conveniently implement more
sophisticated control algorithms.

» Team GRIPS Website
» Team GRIPS Facebook page
» RoboCup Logistics League

Eastwood /Cormnersfone Schools,
Montgomery, AL

3rd Place Game Winners — South’s BEST
Regional Robotics Championship 2018

Gears, Inc. Robotics team, from
Eastwood/Cornerstone Schools, won the
Simulink Design Award at the South’s BEST
Regional Robotics Championship. They used
Simulink and Stateflow to program their robot's
drive and control functions, allowing it to collect
trash from a simulated ocean environment. The
award was given based on the design and
sophistication of the Simulink model, as well as

4\ MathWorks'
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Student Competition Communities
Overview

| MATLAB and Simulink ‘El X Racing Lounge blog
Racing Lounge (for all competitions)

Team Automatons Builds a Quadruped Robot for the ABU Robocon 2019 Task

. .
VI d e O S e rl eS - F ace b O O k G ro u p Posted by Christoph Hahn, August 14, 2019 © views | d1likes | B3 3 comments
i College of ing, Pune. They recently scored 2™ in

For today's post. | would like to introduce you to Team A from Pimpri C.
the MathWorks Modelling Award at the National DD-Robocon 2018, New Delhi. The team will share their experience of using MATLAB and Simulink
for their quadruped design. Thanks very much and the stage is yours!

Hey! We are Team Automatons from Pimpri Chinchwad College of Engineering, Pune. Before we start explaining the technical details of our work, let

‘ MATLAB and Simulink ‘ I‘X

Robotics Arena

Video series - Facebook Group D

As you can see. we have built an autonomous quadruped to compete in the ABU Robocon 2019 competition that can walk on plane terrain, overcome

Be_ Doior Smsson Sow Tooh Window o
(e @8&E L e F TS0 g 0 B viewcomenson 2u ot Tep) Talerain 9 e obstacles. cross series of ropes. and climb mountains.

Vechanics rplorer- HORSE.mat
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Student Communities
Twitter Account
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Racing Lounge Resources

- ERRE

>« racinglounge @mathworks.com

n facebook.com/groups/RacingLounge

- MATLAB and Simulink Racing Lounge
mathworks.com/RacingLounge

-  Software Offer for Competition teams
mathworks.com/academia/student-competitions

- Racing Lounge Blog
http://blogs.mathworks.com/racing-lounge

&\ MathWorks
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Thank you for watching
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