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User 1

FIG. 2

User 1 Logins

Administrator(edit)

Add New

User 1 Roles

Owner(edit)

Weekend driving(edit)

Commute driving(edit)

Add New

User 2

User 2 Logins

Child(edit)

User 2 Roles

School commute(edit)

Errands(edit)

User 1 Vehicles

Ford SUV(edit)

Honda Hybrid(edit)

Add New

User 2 Vehicles

Honda Hybrid

User 1

User 2 Logins

Child(edit)

Add New

User 2 Roles

School commute(edit)

Errands(edit)

Add New
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User 1

User 1 Logins

Administrator(edit)

Add New

User 1 Roles

Owner(edit)

Weekend driving(edit)

Commute driving(edit)

Add New

User 1 Vehicles

Ford SUV(edit)

Honda Hybrid(edit)

Add New

Administrator vehicle 

settings

Add user to login 

profile

Owner settings

New role

Add user to role profile

Vehicle global settings

Add login to vehicle

Add role to vehicle

Add user to vehicle

New vehicle

FIG. 3
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User 2

FIG. 4

Driving characteristics
Speed restrictions

Fuel use restrictions

Location based settings

GPS aided travel restrictions

Map restrictions

Travel radius boundaries

Dynamically load maps

Dynamically load directions

Dynamically load fuel

Dynamically load charge

Dynamically load battery 

Fuel purchase location restrictions

Time based use and 

restrictions

Day driving

Night driving

Time specific driving

Automatic purchase 

settings

Financial institution linking

Fuel purchase settings

Charge time purchase settings

Battery purchase settings

Car wash purchase settings

Fuel use settings

Electric battery

Plug in

Fuel

Hybrid

User 2's login settings for login: CHILD

Admin or restricted

User editable
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Driving Modes

Sport

Comfortable

Soft

Off-road

High performance

Economy

Entertainment

Radio Memory 

Internet access settings

Streaming services

Comfort

Climate

Seats positions

Seat heater / cooler

Suspension/ride settings

Entry lighting

Remote start / stop

Tracking & metrics

Vehicle cameras

Vehicle event recording

Mileage usage characteristics

Top & average speeds

Driving history maps and graphs

Fuel efficiency

Wear and tear notifications

Refueling routing and 

purchase

Incentive based fuel finder

Refueling availability maps

Offers

History

Metrics

Admin or restricted

User editable

FIG. 5

User 2

User 1's login settings for login: CHILD
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FIG. 7

User Profile 
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FIG. 8

Profile 

Database
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FIG. 9A

Receive user profile settings 

from a registered user of a 

shared vehicle network

Receive vehicle ID for each 

vehicle assigned to a shared 

vehicle network

User A

Profile
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Send command to vehicle 

to signal an alert when 
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vehicle is the vehicle the 
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FIG. 9B

Detecting user completing use of 

vehicle upon user entry at 

computing device (reset settings 

to default)
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FIG. 10

Provide vehicle with 

communication with cloud 

services
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FIG. 11

Cameras Record Settings Remote Access
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FIG. 13A
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FIG. 13B

Manufacturer API

Class: 

HVAC

Data declarations:

currentTempLeft =  60

currentTempRight = 70

StatusAC = True

isAuto = True

isDual = True

displaySkin = modern

scheduleAMtemp(time)

learnedTemp1 = 74

learnedTemp1Time = 803am

learnedTemp1Days = MTWTHF

learnedTemp2 = 60

learnedTemp2Time = 513pm

learnedTemp2Days = MTWTHF

learnedTemp2AC = on

IcePresent = false

fastefrostMode = off

Errors = false

Function Declarations

updateTemp(left,right);

getTempRight(temp);

getTempLeft(temp);

setTempLeft(temp);

setTempLeft(temp);

toggleAC();

toggleAuto();

toggleDual();

toggleSkin(skinID);

scheduleAMTemp(temp, time, date, frequency);

schedulePMTemp(temp,time,date,frequency);

learnTempBackgroundRoutine(temp, time, date, frequency);

updateDisplay()

1950

130

1954

1956
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FIG. 13C

1970

104

EZ FUN HVAC APP

updateTemp(80,76);

{

setLeftTo = 80;

setRightTo = 76;

theCurrentTempR = getTempRight(temp);

theCurrenTempL = getTempLeft(temp);

if setLeftTo != theCurrentTempL

{

setTempLeft(left);

} 

if setRightTo != theCurrentTempR

{

setTempRight(right);

}

updateDisplay()

If isError()

{

return isError();

}

}

1972
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FIG. 14

2000

EZ FUN HVAC APP!
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API
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8 updateDisplay()
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2016

130

2018
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FIG. 16B

Learned Behavior Vehicle Application

Past Actions Data

Average for a Monday in December

Engine start: 803am

Fuel level range: 50 miles

Temp in vehicle at start: 32F

Heat set to after vehicle start: 75F

Ice present on windshield: yes

Defrost activated: yes

How long between defrost process 

and vehicle moving: 7 minutes

Vehicle depart time: 810am

AC set to after vehicle start: NA

Miles driven at vehicle shut off: 15 

miles

Engine start: 505PM

Fuel level range: 35 miles

Temp in vehicle at start: 76F

Heat Set to after vehicle start: NA

AC set to after vehicle start: 65F

Time to reach 65F: 4 minutes

Miles Driven at vehicle shut off: 15 

miles

Average for a Tuesday in December

Engine start: 805am

Fuel level range: 20 miles

Temp in vehicle at start: 30F

Heat set to after vehicle start: 80F

Ice present on windshield: yes

Defrost activated: yes

How long between defrost process 

and vehicle moving: 7 minutes

Vehicle depart time: 812am

AC set to after vehicle start: NA

Miles driven at vehicle shut off: 18 

miles

Engine start: 510PM

Fuel level range: 5 miles

Temp in vehicle at start: 78F

Heat Set to after vehicle start: NA

AC set to after vehicle start: 65F

Time to reach 65F: 5 minutes

Miles Driven at vehicle shut off: 15 

miles

Past Actions Data

Average for a Saturday in December

Engine start: 12:15PM

Fuel level range: 40 miles

Temp in vehicle at start: 65F

Heat set to after vehicle start: NA

Ice present on windshield: no

Defrost activated: no

How long between defrost process and 

vehicle moving: NA

Vehicle depart time: 12:16PM

AC set to after vehicle start: NA

Miles driven at vehicle shut off: 5 miles

Engine start: 12:28PM

Fuel level range: 35 miles

Temp in vehicle at start: 65F

Heat Set to after vehicle start: NA

AC set to after vehicle start: NA

Time to reach NAF: NA

Miles Driven at vehicle shut off: 5 miles

2210

2210
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FIG. 16C

Learned Behavior Vehicle Application

2216

Learned Behavior Logic Assumptions and Deductive Reasoning

Check the user’s calendar and adjust assumptions based on 

when the first meeting is, the meeting’s location, how long it 

will take to get the vehicle’s temperature and defrosting if 

applicable completed and if the user needs to re-fuel before 

arriving at work.  

User most likely will start the engine between 803am and 

805am

If the temperature is in the 30s inside the vehicle, the user will 

most likely heat the vehicle to the mid 70s to 80 degrees. Also 

the user is not likely to use the AC. 

If there is ice present on the windshield, the user will most likely 

activate defrosting measures for 7 minutes before departure.

User usually drives between 15 and 18 miles

The user usually starts the vehicle in the afternoon between 

5:05 and 5:10PM

If the temperature is in the mid 70s, the user usually activates 

the AC to achieve a temperature of 65 degrees

The user is normally comfortable on Saturdays when the 

temperature in the vehicle is 65 degrees. No advance cooling or 

heating required. The usually makes frequent stops on Saturday 

and may benefit from route prioritization apps and Gas/Time 

saving routes, fuel stations, sponsored paths etc. 
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FIG. 16D

Learned Behavior Vehicle Application

2218

Potential Actions using Logic & Past Data

Vehicle Learning App Decisions: 

Tuesday PM: 

The user will most likely need to drive ~16.5 miles on Wednesday morning but only has 

a range of 5 miles. Email and or text the user that they will need extra time to get to 

work in the morning due to re-fueling and that the vehicle will be auto starting 12 

minutes earlier than usual. Confirm decision is ok with the user. 

Wednesday AM:

Vehicle is usually started at ~804am and defrosted for 7 minutes when ice is present 

and usually departs at 811am, but the user needs 12 minutes to refuel. Start vehicle at 

752am and defrost until 759am while heating to 77F because when the temperature is 

34F like today inside the vehicle, the user likes the temperature to be about 77F. Set 

the user’s ratio station to 102.5, the most commonly listened to station at this time. 

Display stock information for the most commonly queries stocks at this time. Check 

most common commute route in and make sure there aren’t delays, else suggest a 

new route in advance. The user typically goes to coffee on the way to work. Launch the 

nearest Starbucks coffee location APP. The user usually “one button touch” orders and 

pays for a medium coffee. Directly from the app.  

Friday PM:

Tell the user Saturdays are normally full of errands. Suggest the user send tomorrow’s 

itinerary to the vehicle’s app on the network or directly on the vehicle to report if and 

when the user should get started due to traffic, road construction, suggest fuel 

locations and ask if 65F degrees is still ok or adjust to a different temperature before 

the user enters the car around 12pm. Ask the user what time they will most likely 

depart if its not at 12pm like usual. Download specials and coupons for locations the 

user typically frequents on Saturdays and display to the user on the vehicle’s interface 

on the user’s mobile device. 

Saturday PM:

The user said they would like to get started at 10am today but the vehicle interior is 

more than 20% lower than the user usually likes it. Turn the vehicle on at 955am and 

heat to 65F since 65F seems to be the user’s most commonly used temperature. 

Display the specials for the nearest dry cleaner since the user typically gets dry cleaning 

done on Saturdays based on GPS data. Show the user lunch specials nearby and deals 

to claim since the user usually stops for lunch while out on errands on Saturday. 
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FIG. 19
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FIG. 20
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FIG. 22
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FIG. 24
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FIG. 25
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FIG. 26
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FIG. 28
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FIG. 29
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FIG. 30A
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FIG. 31B

Receive Request
741

Request to send 

E-Keys to a 

Recipient 

702

Associate Request to User 

Account making the Request

Generating a Unique Access 

Code 

Encrypt the Access Code using 

a Vehicle Public Key defining 

Encrypted E-Keys

Send Encrypted E-Keys to 

Recipient

742

743

744

745

Cloud Services

120

John

Encrypted 
704

Bob

E-Keys

702

Kia Ex. 1027, Page 114 of 117



FIG. 32
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