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4\ The Origins of MATLAB - X

L C ‘ @ Secure | https://www.mathworks.com/company/newsletters/articles/the-origins-of-matlab.htm|

Technical Articles and Newsletters

Overview  Search Technical Articles = Newsletters +  Cleve's Corner Collection  Sign Up

The Origins of MATLAB |In the late 1970s, following Wirth's methodology, | used Fortran and portions of LINPACK and
EISPACK to develop the first version of MATLAB. The only data type was “matrix.” The HELP
By Cleve Moler, MathWorks command listed all of the available functions, with their names abbreviated.
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4\ MATLAB R2017a There were only 80 functions. There were no M-files or toolboxes.

>> why
The bald and not excessively bald and not excessively smart hamster obeyed a terrified and not excessively terrified hamster.

www.mathworks.com/company/newsletters/articles/the-origins-of-matlab.html
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decoder for MATLAB and, visualize ang simulate PIV,




4\ MathWorks

Today’s Landscape — Prolific
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Creating Apps

e

4 Package App

C\Users\terkkine\MATLAB\Projects\slexamples\ConVehRefApp7\ConVeh\Untitled 1. prj

Pick main file

Describe your app

4\ MATLAB Add-Ons X
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Filter by Product Family Analyze and model data using Design and simulate computer vision Design and test algorithms for Model and simulate multidomain Generate Verilog and VHDL code for
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JSON':
MATLAB

Deep Neural Network JSONIab: a toolbox to
encode/decode JSON files

GUI Layout Toolbox PIViab - time-resolved

Numerical Computing with
particle image velocimetry MATLAB

(PIV) tool
A GUI based tool to preprocess,
analyze, validate, postprocess,

visualize ang simulate PIV,

Layout manager for MATLAB
graphical user interfaces

It provides deep learning tools of
deep belief networks (DBNs)

JSONIab is an open-source
JSON/UBJSON encoder and
decoder for MATLAB and

Toolbox containing files and app from
Numerical Computing with MATLAB

Output folder

C\Users\terkkine\MATLAB\Projects\
Browse

Package

PID Tun

|
|
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MATLAB Apps & Toolbox Packaging _
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Application-Oriented Products

User Stories

User Stories  Search  Videos

. . . GM Standardizes on Model-Based Design for
Why Appllcatlon O”ented? Hybrid Powertrain Development

“The Two-Mode Hybrid powertrain
took Model-Based Design to a new

= Basic blocks and functions no longer suffice

provided the confidence and

experience we needed to apply

7

“Large-scale Global Programs” |»«

- Starting reference point is necessary

User Stories

- System models are important but hard

Chery Enables In-House Development of Engine
Management System Software with Model-Based Design

- Let your experts focus on their expertise “Bringing Work In-House”
— Focus on own Component’ |everage elsewhere functionality, and resolve afer-sales problems.

Model-Based Design is more efficient. It

lowers costs, and gives us the flexibility fo

allocate resources and finish development as

Cost savings of nearly $2 million per year s s porsible”

— Keguang Qi, Chery Automobile Co. Chery engine powered by in-house developed EMS
software.
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Introducing ... Products for Application-Oriented Development

Overview Featu

Capabilities

Model a Powertrain
System

Use fully assembled reference
applications and parameterize the
components.

» Learn more

Design and Test a
Controller Model

Use built-in controller models,
user-defined controller models,
and embedded estimators

» Learn more

Powertrain Blockset

Perform System Design
Tradeoff

Perform powertrain design tradeoff
studies, such as emissions, fuel
economy, and performance

» Learn more

htact sales

—

o

=

Deploy for Hardware-in-
the-Loop Testing

Perform HIL testing on your
controller model.

» Learn more

4\ MathWorks

Automated Drivin

Auto

NEW PRODE

Overviey

Capabilities

Ground-Truth Labeling

Automate labeling of ground-truth
data, and compare output from the
algorithm under test with ground-
truth data.

» Learn more

ystem Toolbox

Sensor Fusion and
Tracking

Vision System Design

Develop computer vision
algorithms for vehicle and
pedestrian detection, lane

Perform multisensor fusion using
multiobject tracking framework
with Kalman filters.

» Learn more » Learn more

detection, and classification.

ct sales

Scenario Generation

Generate fraffic scenarios and
simulate radar and camera sensor
outputs to test sensor fusion and
control algorithms.

» Learn more

R2016b

R2017a
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Reference Applications — Starting Point
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Reference Applications — Starting Point

Automated Driving
System Toolbox
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Workflow Integration - Design

Powertrain Blockset Automated Driving
System Toolbox

od &
Engine Dynamometer =
g y S| Detee new ROVIBbe -"":m‘:::"
Steady State
P Dyno
DynoCtrl [ P DynoCtrl
E Block Parameters (Subsystem) {
et Mng f—
Open ’ (active variant) SR
Override using > CalThrWg (Calibrate Throttle and Wastegate) [ emee o
Open in Variant Manager Dynamic (Dynamic) 3 S =
Refresh Blocks Ctrl+K SteadyState (Steady State) Performa
Dyno Dynamometer
Engine System
e S 1

14



Workflow Integration - Code

Powertrain Blockset Automated Driving
System Toolbox

4\ MathWorks

| TrackingCodeGenerationExample.m | + |

Development comPUter 'l'orget computer PhYSlC('ll system %% Code Generation for Tracking and Sensor Fusion

it.

[ B = VU S

o ol o o9

theta = atan2 (Vyi,Vxi); % calculate heading angle

end

This example shows how to generate C code for a MATLAB function that
processes data recorded from a test wehicle and tracks the objects arou

[ ;-=ll_“|; % relative speed and the ego car speed
2 function [Vx,Vy] = calculateGroundSpeed(Vxi,Vyi,egoSpeed)
% Inputs
% (Vzi,Vyi) : relative object speed
% egoSpeed : ego vehicle speed
% Outputs
% [Vz,Vy] : ground object speed

Vz = Vi + egoSpeed:; % calculate longitudinal ground speed

Vy = Vx * tan(theta); % calculate lateral ground speed
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Workflow Integration - Verification

Powertrain Blockset

W Turbocharger shaft speed (rpm
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Open and Customizable - Tailoring

Powertrain Blockset

Controllers

Find Referenced Variables
Subsystem & Model Reference
Test Harness

Format
Rotate & Flip

Arrange

Mask
Library Link

Signals & Ports

Requirements Traceability

ear Analysis

Edit Mask...

Edit Icon Image...
Mask Parameters...
Look Under Mask

Create Model Mask

Automated Driving
System Toolbox

4\ Automated Driving Syst:

C | @& Secure

Documentation

Visual Perception Using
Monocular Camera

Construct a monocular camera
sensor simulation capable of lane
boundary and vehicle detections
The sensor will report these

Open Script

Tracking and Sensor Fusion

Forward Collision Warning
Using Sensor Fusion

Perform forward collision warning by
fusing data from vision and radar
sensors to track objects in front of
the vehicle.

Open Script

Perception with Computer Vision

X

https://www.mathworks.com/help/releases/R

Forward Collision Warning
Using Sensor Fusion

Perform forward collision warning by
fusing data from vision and radar
sensors to track objects in front of
the vehicle

Open Script

Track Multiple Vehicles
Using a Camera

Detect and track multiple vehicles
with a monocular camera mounted
in a vehicle

Open Script

Sensor Fusion Using
Synthetic Radar and Visio
Data

Generate a scenario, simulate
sensor detections, and use sensor
fusion to track simulated vehicles.
The main benefit of using scenario
Open Scri

Track Pedestrians from a
Moving Car

Track pedestrians using a camera
mounted in a moving car.

4\ MathWorks
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We have other application products

Robotics System Toolbox

Overview Features Code Examples = Videos

Capa bilities
£ <

Converting From 5|2

Axis-Angle (axang)

[Euler Angles (eul)

Quaternion (quat)

Rotation Matrix (rotm)

Coordinate System
Transformations

Transform coordinates and units
into your required application
format.

» Learn more

Webinars  What's New  Product Pricing

Robot Operating System
(ROS)

Access ROS networks, robots,
and simulators.

» Learn more

Code Generation

Generate C/C++ code and
standalone ROS nodes.

Algorithm Implementation

on Supported Hardware

Test your algorithms on a physical

‘orks.com

{

1 W]

Ground Vehicle Algorithms

Use algorithms including those for
map utilization, path planning,
path following and state
estimation.

» Learn more

Toma Sacan Pictjodom Proparses

Log File Import and
Analysis

Import ROS log files from your

§ Trial software &, Contact sales

Manipulator Algorithms

Calculate inverse kinematics and
dynamics for rigid body tree robot
representations.

» Learn more

P MASTER  ¢u

— I

NODE | (—— NODE2

Multiplatform and

Multimaster Support for
ROS

LTE System Toolbox

Overview Features Code Examples

e
Ltesss
1tesssindices

Cest Spacaic
Sigeal (CRS)
itecellns

iteCellRSIndices L —
B )

Lnecsins
Peaioaing Refervace ItecsIRSTadices
Sagrat (PR
Ttarns FE
1termsindiess T [ ometiten Aeernce
< 1eemens

Design Verification

Test an LTE design by using a
golden reference implementation.

» Learn more

Conformance Testing

Ensure your designs comply with
the supported 3GPP LTE standard
releases.

" CSi Reference Signal

4\ MathWorks

Videos Webinars What's New  Product Pricing

End-to-End Simulation

Model and simulate the physical
layer of the LTE standard.

» Learn more

W-OFDM {108 RBs)
——F-OFDM {108 REs}
LTE (unfitemd, 100 REs

5G Llibrary

Simulate 3GPP 5G new radio
technologies.

» Learn more
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Workflow integration — Your workflow

User Apps {RJ Application-Oriented
Products
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