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NEW TO COMPUTERS GROUP

TOM SHEPHERD



NEW TO COMPUTERS GROUP

MEETING EVERY MONTH 

2ND TUESDAY 10AM

LET US HELP YOU BY TAKING THE MYSTERY OUT OF TECHNOLOGY

Contact Tom Shepherd for additional information at

newtocomputers@grandcomputers.org

mailto:newtocomputers@grandcomputers.org


NEW TO COMPUTERS GROUP

PAST SESSIONS

SOCIAL MEDIA FOR SENIORS

YOUTUBE WONDERS

TOP TECHNOLOGY TRENDS FOR 2021

THE CLOUD

USING YOUR PUBLIC LIBRARY DURING COVID



NEW TO COMPUTERS GROUP

WE NEED IDEAS

ALL YOU HAVE TO DO IS SEND ME AN EMAIL ABOUT SOMETHING YOU 

WOULD LIKE TO LEARN MORE ABOUT

Contact Tom Shepherd for additional information at

newtocomputers@grandcomputers.org

mailto:newtocomputers@grandcomputers.org


NEW TO COMPUTERS GROUP

WE NEED VOLUNTEERS

IF YOU HAVE AN INTEREST IN ANY TECHNOLOGY AREA

WE COULD USE YOUR HELP IN PUTTING TOGETHER

A PRESENTATION FOR A FUTURE MEETING

Contact Tom Shepherd for additional information at

newtocomputers@grandcomputers.org

mailto:newtocomputers@grandcomputers.org


NEXT MONTH

APRIL PRESENTATION 

THE SMART KITCHEN

Learn about products that incorporate smart technology 

and other advancements to make your cooking adventures 

easier and better.



Today’s Topic

"TECHNOLOGY IN MODERN 
AUTOMOBILES"

LEARN ABOUT THE DIFFERENT SENSORS, COMPUTERS, CONNECTIONS AND SAFETY 
FEATURES AVAILABLE TODAY IN THE MODERN CAR



AGENDA

Automotive Electronics

Advanced Driver Assistance Systems (ADAS) 

Repair and Insurance Complications and Costs

Self Driving Vehicles 

Q&A 



Computers within vehicles is not new

There are two technologies that have been in place for years

The Engine Control Unit (ECU)

The Controller Area Network (CAN)

These two combined served to monitor emissions, control fuel 

injection, etc.



Here’s a definition of the ECU

An engine control unit (ECU), also commonly called an engine control 

module (ECM) is a type of electronic control unit that controls a series 

of actuators on an internal combustion engine to ensure optimal engine 

performance. It does this by reading values from a multitude of sensors within the 

engine bay, interpreting the data using multidimensional performance maps 

(called lookup tables), and adjusting the engine actuators. Before ECUs, air–fuel 

mixture, ignition timing, and idle speed were mechanically set and dynamically 

controlled by mechanical and pneumatic means

https://en.wikipedia.org/wiki/Electronic_control_unit
https://en.wikipedia.org/wiki/Actuators
https://en.wikipedia.org/wiki/Internal_combustion_engine
https://en.wikipedia.org/wiki/Sensor
https://en.wikipedia.org/wiki/Lookup_table
https://en.wikipedia.org/wiki/Machine
https://en.wikipedia.org/wiki/Pneumatics


And here is the CAN

A Controller Area Network (CAN bus) is a robust vehicle bus standard designed to 

allow microcontrollers and devices to communicate with each other's applications 

without a host computer. It is a message-based protocol, designed originally 

for multiplex electrical wiring within automobiles to save on copper, but it can also 

be used in many other contexts.

https://en.wikipedia.org/wiki/Vehicle_bus
https://en.wikipedia.org/wiki/Microcontroller
https://en.wikipedia.org/wiki/Host_computer
https://en.wikipedia.org/wiki/Message-based_protocol
https://en.wikipedia.org/wiki/Multiplexing


This is the way it used to be



In today’s world, we need our vehicles to have many more 
sensing and AI capabilities

The term for this is

Advanced Driver Assistance Systems (ADAS)



Here are some of the sensors



Camera and radar systems are widely used as the conventional active safety 
sensors for advanced driver-assistance systems (ADASs), however these 

sensors have limitations. 

For example, cameras don’t work well under bad ambient light conditions, 
and radar has limitations in detecting stationary obstacles.



To achieve a full safety perception for autonomous driving, additional 
sensor types—ranging from underground mapping, thermal imaging, and 

LiDAR (light detection and ranging), combined with better camera and 
radar—are going to play a role in ensuring the highest safety standards 

possible.



What is LIDAR?

Take a look at a factory-floor robot or a self-driving car. What's 

that weird, whirling can thing sitting on top like a helmet? 

That's the LIDAR: it's spinning round, firing invisible laser beams 

in all directions, catching the reflections, and measuring how long 

the beams take to return so it can figure out what obstacles are 

nearby and how far away they are

https://www.explainthatstuff.com/lasers.html


The LIDAR itself doesn’t spin – the mirrors do



The challenge is to deploy all these sensors 

connect them together, 

send their input to various ECUs,

have the software in the ECUs to make decisions,

and either alert the driver or take control of the vehicle



Here are some of the networks in today’s vehicles



And here is a vehicle from Waymo with LIDAR mounted on the top



Elon Musk does not like LIDAR – he likes cameras and radar















General Motors expects the chip shortage will cut its earnings by $1.5 
billion to $2 billion this year. Ford Motor said the situation could lower 
its earnings by $1 billion to $2.5 billion in 2021.
Honda Motor and Nissan Motor combined expect to sell 250,000 

fewer cars through March due to the shortage.

Semiconductor chips are extremely important components of new 
vehicles for areas like infotainment systems and more basic parts such 
as power steering and brakes.

Depending on the vehicle and its options, experts say a vehicle could 
have hundreds of semiconductors. 

Higher-priced vehicles with advanced safety and infotainment systems 
have far more than a base model, including different types of chips.

https://www.cnbc.com/quotes/GM
https://www.cnbc.com/quotes/F
https://www.cnbc.com/quotes/7267.T-JP
https://www.cnbc.com/quotes/7201.T-JP




And with all this software, things can go wrong



These ADAS features are great and should help 

greatly reduce accidents 

So

Our auto insurance should go down, 

right ?

The answer is not yet



Why ?

If there is a collision, these various 

sensors, cameras, radars, etc.

May need to be replaced 

And/or they may need to be

recalibrated 



Replacement of a windshield , if it has 

cameras or sensors embedded in it, 

may cost $1,000 or more



A simple “fender bender”

may involve major repair and recalibration 

leading to cost in the thousands





AAA’s research, which estimated the ranges for typical ADAS repair 

expenses, found fixing front radar sensors used with automatic 

emergency braking and adaptive cruise control systems could cost 

between $900 and $1,300 to repair.

Front or rear ultrasonic sensors used with parking assist systems could 

cost $500 to $1,300 to repair. Rear radar sensors, used for blind spot 

monitoring and rear cross traffic alert systems, could set vehicle owners 

back as much as $2,050.

The report estimated front, side mirror or rear camera sensors used with 

around-view systems could cost between $500 and $1,100 to fix.



Expensive sensors and their calibration requirements for such 

functions as automatic emergency braking, adaptive cruise control, 

and lane departure warning systems. 

The AAA discovered that the repair bill for an ADAS-equipped car 

involved in a minor front- or rear-end collision could end up as high 

as $5,300, while the same repairs for a car without the ADAS 

technology might cost closer to $2,200





Sensor replacement and calibration are frequently part of collision 

repairs. 

Automakers recommend that body shops now perform a complete 

diagnostic scan on every vehicle before repairs are begun, and then 

again after the job is complete. 

Doing so will help the auto body shop better understand the scope of 

any problems before work starts, and then confirm that all issues have 

been resolved, ADAS sensor calibrations are complete, and the vehicle 

control systems are communicating properly before the car is returned 
to the customer.





Because of the challenges involved, many auto repair 

shops and windshield installers currently send cars to 

the dealer when ADAS sensor calibration is required.

Independent service providers that want to perform 

sensor calibrations must make a significant investment 
in these necessary tools





Let’s talk about Electric Vehicles (EVs)





At least one prominent research firm says this year will mark the 
end of the beginning for electric cars.

ABI Research issued its 2021 Trend Report this past Wednesday 
and its conclusion is EVs will start trickling into the 

mainstream this year.

Starting in 2021, ABI Research said EVs will start to gain 
traction in the market, largely driven by more affordable 

models scheduled to start rolling into dealerships throughout 
this year. 

By the end of this decade, EVs may make up a quarter of all 
new vehicles shipped. If the trajectory pans out, it would be a 

remarkable shift for the industry.

https://www.cnet.com/roadshow/electric-cars/
https://www.cnet.com/roadshow/news/ev-self-driving-survey-skeptical-americans/






Ford has taken its most prized possession, the Mustang nameplate, and 
extended it to a four-door electric SUV with a starting price of $43,895 

(before the $7,500 federal tax credit) that’s likely to attract many 
customers.

It’s Ford’s answer to Tesla’s forthcoming Model Y SUV, and it looks to 
be the first in a line of Detroit icons adding electric vehicles to their 

portfolio.

Sure, the Mach-E isn’t a low-slung coupe, and it has no V8—let alone a 
throaty muscle-car engine roar. But this performance-oriented 

crossover is more practical than a traditional Mustang. It’s still plenty 
quick, has optional all-wheel drive, and doesn’t consume a drop of gas 

or emit tailpipe pollution.

https://www.consumerreports.org/cars/ford/mustang-mach-e/




BMW calls its stylish new i4 electric vehicle a “four-door coupe.” 
This EV is projected to have a range of 300-plus miles and a fast charging 

system that will add about 60 miles in just 6 minutes. 

The i4 also promises sports-car performance, with 530 hp and 0-to-60-mph 
acceleration in under 4 seconds. (It’s probably no coincidence that those 

acceleration numbers are similar to Tesla’s Model 3, a rival.) 

The fact that BMW is bringing out an electric vehicle with a broader appeal 
than the quirky-looking compact i3 will give consumers in the market for 

sporty luxury more choices.
Cost: $70,000





A Nissan Rogue-sized SUV, the Ariya promises to be a formidable 
competitor to other battery-powered SUVs, such as the Tesla Model Y and 

the upcoming Ford Mach-E. 

While more luxurious and substantial than the Chevrolet Bolt, Hyundai 
Kona, and Kia Niro EVs, the Ariya will be less expensive than the Model Y. 
Nissan says two versions will be available—a front-wheel-drive one-motor 
model with 2,015 hp and an all-wheel-drive two-motor model with 389 hp.

Equipped with a long-range battery, the front-drive model has an 
Environmental Protection Agency-rated range of 300 miles.

Cost: $40,000 to $50,000
On sale: Late 2021





The F-Series pickup truck has been the best-selling vehicle in the U.S. for decades, and 
with all the EVs coming to market, it makes sense that Ford would add an electric option 

to its biggest moneymaker. 
Anyone who has been following the horsepower/torque arms race among various truck 
manufacturers over the past few years will know that electric motors promise to be as 

capable as gasoline and diesel engines for use in vehicles intended to tow and haul heavy 
loads. 

One other small advantage the electric F-150 will have over its traditional counterparts is 
a “frunk”—a storage compartment where the gasoline or diesel engine would have lived. 

Ford says both the truck and its batteries will be built at the company’s River Rouge 
manufacturing complex in Dearborn, Mich. There will also be an F-150 hybrid.

Cost: $75,000
On sale: Mid-2022

https://www.consumerreports.org/cars/ford/f-150/














Lane Departure Warning (LDW) is a passive technology that looks for the painted 
lane lines on the road and notifies the driver if they are crossing over (sometimes 

it’s called lane departure alert). 
The sensors used for LDW can also be used for Lane Center Assist (LCA) or Lane 

Keep Assist (LKA). 
Both are active technologies that automatically adjust the steering to keep the 

vehicle centered in the lane (LCA) or from crossing lane markers (LKA).





Seeing behind the vehicle is a large component of advanced safety technology 
(backup cameras have been mandatory in new cars since 2014). A blind spot 

monitor looks for other vehicles on the side or rear of the vehicle.
Alerts from this technology can be audible, visual or haptic (vibrations in 

steering wheel or seat cushion). Cross traffic alert or rear cross-traffic alert is a 
warning that sounds when it senses vehicles or objects approaching from the 

side or rear when the vehicle is in reverse. 
Rear automatic emergency braking (Rear AEB) automatically applies the brakes 

when it detects approaching vehicles or objects (including 
pedestrians). Cameras that display a 360-degree view of everything 

surrounding the vehicle are also commonly used to prevent accidents in any 
direction at slow speeds.





Systems such as Forward Collision Warning (FCW) look ahead of the car 
when forward travel is expected or occurring.

FCW calculates whether the car is getting too close to another vehicle 
directly in its path and send an alert to the driver. 

Automatic Emergency Braking (AEB) responds by automatically 
applying the brakes. AEB systems can vary depending on speed (some 

only work at “city” speeds while others will engage at highway 
speeds).





Some safety systems monitor patterns inside the vehicle. 
Driver drowsiness detection tracks the driver’s eyesight or the 

movement of the steering wheel to detect sleepy, distracted or 
inattentive behavior.

Some cars with LKA or LCA leverage the sensors in the steering wheel 
to detect a lack of human interaction.

Many systems use an icon that lights up in the instrument panel to 
get the driver’s attention. Others use a bright light accompanied by a 

tone.







Self Driving Vehicles



Waymo LLC is an American 
autonomous driving technology 

development company.

It is a subsidiary of Alphabet Inc, 
the parent company of Google.



Google (Waymo) has been testing in the Phoenix area for some time

Now they offer an actual service in the Chandler area





Waymo operates in about a 100-square-mile 

area. 

The driverless or “rider only” service area that 

will be offered to Waymo One members is 
about 50 square miles, Krafcik said.





QUESTIONS ?


