
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2015/0292897 A1 

Aldereguia et al. 

US 20150292897A1 

(43) Pub. Date: Oct. 15, 2015 

(54) 

(71) 

(72) 

(73) 

(21) 

(22) 

IDENTIFYING COST EFFECTIVE ROUTES 
USING VEHICLE FUEL ECONOMY VALUES 
THAT ARE SPECIFIC TO THE ROADWAY 
TYPE 

Applicant: 

Inventors: 

Assignee: 

Appl. No.: 

Filed: 

International Business Machines 
Corporation, Armonk, NY (US) 

Alfredo Aldereguia, Cary, NC (US); 
Jeffrey R. Hamilton, Pittsboro, NC 
(US); Clifton E. Kerr, Durham, NC 
(US); Grace A. Richter, Raleigh, NC 
(US) 

International Business Machines 
Corporation, Armonk, NY (US) 

14/248,598 

Apr. 9, 2014 

18O N 

Identify a starting location and a 
destination for traveling in a vehicle 

Publication Classification 

(51) Int. Cl. 
GOIC2L/34 (2006.01) 

(52) U.S. Cl. 
CPC .................................. G0IC 21/3469 (2013.01) 

(57) ABSTRACT 
Computer readable program instructions perform a method 
including identifying a starting location and a destination for 
traveling in a vehicle and identifying multiple available 
routes. Each route includes roadway segments that have a 
roadway type selected from multiple roadway types reflect 
ing a set of roadway conditions. The method obtains a fuel 
price available to the vehicle, obtains a fuel economy value 
for the vehicle on each roadway type, and calculates a cost of 
driving each of a plurality of available routes. The cost of 
driving each available route is the sum of the cost of driving 
each segment of the route, wherein the cost of driving each 
roadway segment is the mathematical product of a length of 
the roadway segment and the available fuel price divided by 
the fuel economy for the vehicle on the roadway type for the 
roadway segment. The lowest cost route is then identified. 
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the map data identifies a roadway type for each roadway 
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IDENTIFYING COST EFFECTIVE ROUTES 
USING VEHICLE FUEL ECONOMY VALUES 
THAT ARE SPECIFIC TO THE ROADWAY 

TYPE 

BACKGROUND 

0001 1. Field of the Invention 
0002 The present invention relates to navigation systems 
and methods of mapping a route from one place to another. 
0003 2. Background of the Related Art 
0004 As automotive fuel prices have risen, the cost of 
traveling by automobile has also risen to become a greater 
proportion of a person’s monthly expenses. Accordingly, 
there has been an increase in various efforts to purchase fuel 
at a low prices. Radio stations may announce low fuel prices 
reported by their listeners and websites may describe fuel 
prices at various locations around the country. Furthermore, 
online map programs or mobile navigation systems make it 
possible to quickly determine the distance from one address 
to another, while a GPS-enable mobile device can track its 
current location. Even the current design of automobiles 
reflects an increased focus on fuel efficiency, as many models 
now include systems that will calculate an instantaneous fuel 
efficiency of the automobile under current driving conditions. 
0005. Current navigation systems can use map data to 
calculate the fastest routes or shortest routes. Such systems 
use detailed map data to provide turn-by-turn directions to a 
driver and even recalculate a route when the driver misses a 
turn. 

BRIEF SUMMARY 

0006. One embodiment of the present invention provides a 
computer program product comprising a computer readable 
storage medium having program instructions embodied 
therewith, and where the program instructions are executable 
by a processor to cause the processor to perform a method. 
The method comprises identifying a starting location and a 
destination for traveling in a vehicle and accessing map data 
identifying multiple available routes from the starting loca 
tion to the destination. Each available route includes one or 
more roadway segments, wherein the map data identifies a 
roadway type for each roadway segment, and wherein the 
map data includes multiple roadway types, and each roadway 
type reflects a unique set of roadway conditions. The method 
further comprises obtaining a price of fuel available to the 
vehicle, obtaining a fuel economy value for the vehicle on 
each roadway type, and calculating a cost of driving each of a 
plurality of available routes. The cost of driving each avail 
able route is the sum of the cost of driving each of the one or 
more roadway segments included within the available route, 
wherein the cost of driving each roadway segment is the 
mathematical product of a length of the roadway segment and 
the price of fuel available to the vehicle divided by the fuel 
economy for the vehicle on the roadway type for the roadway 
segment. The method then identifies which of the available 
routes is the lowest cost route for driving the vehicle from the 
starting location to the destination. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

0007 FIG. 1 is a diagram of a vehicle having a control 
system and a mobile device. 
0008 FIG. 2 is a block diagram of vehicle control system. 
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0009 FIG. 3 is a block diagram of mobile device. 
0010 FIG. 4 is an illustration of a map produced from map 
data. 
0011 FIG. 5 is a table representing various roadway types. 
0012 FIG. 6 is a table representing a vehicle driving his 
tory. 
0013 FIG. 7 is a table representing vehicle fuel economy 
for each roadway type. 
0014 FIG. 8 is a table representing a route cost calcula 
tion. 
0015 FIG.9 is a flowchart of a method in accordance with 
one embodiment of the present invention. 

DETAILED DESCRIPTION 

0016 One embodiment of the present invention provides a 
method including identifying a starting location and a desti 
nation for traveling in a vehicle and accessing map data iden 
tifying multiple available routes from the starting location to 
the destination. Each available route includes one or more 
roadway segments, wherein the map data identifies a roadway 
type for each roadway segment, and wherein the map data 
includes multiple roadway types, and each roadway type 
reflects a unique set of roadway conditions. The method fur 
ther comprises obtaining a price of fuel available to the 
vehicle, obtaining a fuel economy value for the vehicle on 
each roadway type, and calculating a cost of driving each of a 
plurality of available routes. The cost of driving each avail 
able route is the sum of the cost of driving each of the one or 
more roadway segments included within the available route, 
wherein the cost of driving each roadway segment is the 
mathematical product of a length of the roadway segment and 
the price of fuel available to the vehicle divided by the fuel 
economy for the vehicle on the roadway type for the roadway 
segment. The method then identifies which of the available 
routes is the lowest cost route for driving the vehicle from the 
starting location to the destination. 
0017. The method is preferably performed by one or more 
mobile device that accompanies the user in the automobile 
while traveling to the destination. Non-limiting examples of 
the mobile device may include handheld devices, such as a 
navigation system or a mobile phone, or devices integrated 
into the automobile, such as a vehicle control system. A 
destination may be identified by user entry, such as entering 
an address into a map program on the mobile device, selecting 
from a list of previously entered addresses or contacts, or 
merely finding and selecting the destination on a map display. 
The mobile device is preferably GPS-enabled, and may auto 
matically identify a current location of the mobile device as 
the starting location. Since the map program then has access 
to the starting location and the destination, the map program 
is able to determine available routes from the starting location 
to the destination. Preferably, the mobile device will include 
a display screen and will display one or more of the available 
routes, such as the route identified as the lowest cost route for 
driving the vehicle from the starting location to the destina 
tion. 
0018. Each available route includes one or more roadway 
segments. A roadway segment may have any length or dis 
tance, and may, for example, be a portion of a particular street 
or highway that is part of the available route. A typical route 
will include multiple roadway segments, where each roadway 
segment may be of the same or different roadway type. For 
example, an available route from a starting location (i.e., 
user's home) to a destination (i.e., a family member in another 
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city) may include one or more city streets from the user's 
home to a first highway, multiple highway changes, and then 
more city streets from the last highway to the home of the 
family member in the destination city. Each of these streets 
and highways may be a roadway segment with an associated 
set of roadway conditions, such as speed limits, number and 
types of stops, traffic levels, and the like. In a simple embodi 
ment, each roadway segment is identified by a roadway type 
selected from a city Street (a first roadway type) and a high 
way (a second roadway type). Further roadway types may 
distinguish between residential and through Streets and dis 
tinguish between a highway and a freeway, such that there are 
four roadway types. Residential streets typically have lower 
speed limits and lots of stop signs, whereas a through Streets 
will have somewhat higher speed limits and periodic stop 
lights. Highways may have significantly higher speed limits 
than a street and greater distances between stops or reduced 
speed limits, whereas a freeway doesn't have stops unless you 
exit the freeway. In this manner, the actual physical condi 
tions of each roadway segment allow it to be identified as 
being of a particular roadway type. Any number of roadway 
types may be defined and used in accordance with the present 
invention. 

0019. A price of fuel available to the vehicle may be 
obtained in several ways. The fuel price might be received in 
a wireless communication from a refueling pump control 
system at the time the fuel tank of the vehicle is being filled. 
Non-limiting examples of wireless communication protocols 
that may be used include BlueTooth wireless technology or 
extended range NFC (near field communication) standards. 
Alternatively, a user may manually enter the fuel price into 
the mobile device. In a further alternative that is perhaps less 
accurate but more comprehensive for long distances, the price 
of fuel available to the vehicle may be obtained by accessing 
a database of refueling locations and fuel prices associated 
with each of the refueling locations. In other words, while 
actual purchase prices are the most accurate, actual purchase 
prices are not yet available when planning along trip that will 
require refueling. The use of the database of refueling loca 
tions allows for a realistic estimate accounting for geographic 
variations in fuel price, rather than assuming that all fuel for 
the trip will be purchased at the same price. 
0020. In one option, a fuel economy value for the vehicle 
on each roadway type may be obtained by storing a driving 
history for the vehicle. The driving history is preferably 
stored in memory associated with a vehicle control system, 
Such that the vehicle control system may communicate the 
first fuel economy and the second fuel economy to a separate 
navigation device using short range wireless communication. 
The driving history includes a first fuel economy measured 
over a plurality of roadway segments of a first roadway type 
and a second fuel economy measured over a plurality of 
roadway segments of a second roadway type, wherein fuel 
economy is a measure of distance traveled per quantity of 
fuel. A vehicle control system may monitor the vehicle user 
and performance and store the driving history data for use in 
determining the fuel economy on various roadway types. In 
one example, the driving history for the vehicle may include 
vehicle speed, wherein the first fuel economy is measured 
over roadway segments where the vehicle speed is less than a 
setpoint speed, and the second fuel economy is measured over 
roadway segments where the vehicle speed is greater than the 
setpoint speed. In another example, the driving history for the 
vehicle includes vehicle stops, wherein the first fuel economy 
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is measured over roadway segments where the vehicle stops 
are more frequent than a setpoint frequency, and the second 
fuel economy is measured over roadway segments where the 
vehicle stops are less frequent than the setpoint frequency. In 
yet another example, the first roadway type is a city street and 
the second roadway type is a highway, Such that a fuel 
economy value for the vehicle on each roadway type may be 
obtained by receiving a published value for city fuel economy 
and a published value for highway fuel economy. Vehicle 
manufacturers publish city and highway fuel economy values 
for each make, model and year of vehicle. 
0021 Various options may be used for using the map data 
to identify a roadway type for each roadway segment. In one 
simple example, a roadway segment may be identified as a 
second segment type if the roadway segment has a highway 
designation, and a roadway segment may be identified as a 
first segment type if the roadway segment does not have a 
highway designation. In another option, a roadway segment 
may be identified as a first segment type if the roadway 
segment has greater than a setpoint number of stops per 
distance, and a roadway segment may be identified as a sec 
ond segment type if the roadway segment has less than a 
setpoint number of stops per distance. In a further option, a 
roadway segment may be identified as a first segment type if 
the roadway segment has a speed limit less than a setpoint 
speed, and a roadway segment may be identified as a second 
segment type if the roadway segment has a speed limit greater 
than a setpoint speed. Any number and type of roadway 
conditions may be used to distinguish between roadway 
types. 
0022 Optionally, one or more vehicles may report actual 
roadway driving conditions as they travel over various road 
way segments, such that the map data may better reflect actual 
roadway conditions. For example, actual roadway driving 
conditions may reflect special temporary construction Zone 
speed limits or steadily increasing traffic delays at certain stop 
lights at certain times of day or over years as a neighborhood 
grOWS. 
0023. In a further embodiment, the map data may further 
identify any toll amount charged for traveling through each 
roadway segment. Accordingly, the toll amount associated 
with each roadway segment is added to the cost of driving the 
roadway segment. 
0024. The methods of the present invention may further 
comprise displaying, on a display screen, the identified route 
and the cost associated with driving the vehicle from the 
starting location to the destination following the identified 
route. Optionally, the method may further include displaying, 
on the display screen, an alternative route and the cost asso 
ciated with driving the vehicle from the starting location to 
the destination following the alternative route. For example, 
the identified route is the lowest cost route for driving the 
vehicle from the starting location to the destination, but the 
alternative route may be the fastest or shortest route from the 
starting location to the destination. In a further option, the 
method may include displaying, on the display Screen, an 
estimated duration of traveling the identified route and an 
estimated duration of traveling the alternative route. Display 
ing both the identified (lowest cost) and alternative routes and 
their respective costs shows the user the tradeoffs between the 
two routes, such as the difference in cost and the difference in 
duration. 

0025. Another embodiment of the present invention pro 
vides a computer program product comprising a computer 
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readable storage medium having program instructions 
embodied therewith, and where the program instructions are 
executable by a processor to cause the processor to perform a 
method. The method comprises identifying a starting location 
and a destination for traveling in a vehicle and accessing map 
data identifying multiple available routes from the starting 
location to the destination. Each available route includes one 
or more roadway segments, wherein the map data identifies a 
roadway type for each roadway segment, and wherein the 
map data includes multiple roadway types, and each roadway 
type reflects a unique set of roadway conditions. The method 
further comprises obtaining a price of fuel available to the 
vehicle, obtaining a fuel economy value for the vehicle on 
each roadway type, and calculating a cost of driving each of a 
plurality of available routes. The cost of driving each avail 
able route is the sum of the cost of driving each of the one or 
more roadway segments included within the available route, 
wherein the cost of driving each roadway segment is the 
mathematical product of a length of the roadway segment and 
the price of fuel available to the vehicle divided by the fuel 
economy for the vehicle on the roadway type for the roadway 
segment. The method then identifies which of the available 
routes is the lowest cost route for driving the vehicle from the 
starting location to the destination. 
0026. The foregoing computer program products may fur 
ther include program instructions for implementing or initi 
ating any one or more aspects of the methods described 
herein. Accordingly, a separate description of the methods 
will not be duplicated in the context of a computer program 
product. 
0027 FIG. 1 is a diagram of a vehicle 2 having a control 
system 10 and carrying a mobile device 110. While the func 
tions of attributed to the mobile device 110 may be integrated 
into the control system 10, the present embodiment describes 
the mobile device 110 as being a separate device that can 
communicate with the control system 10. 
0028 FIG. 2 is a block diagram of the vehicle control 
system 10, capable of determining an actual fuel economy of 
the vehicle over various roadway types in accordance with 
one embodiment of the invention. The vehicle control system 
10 may include a processor 12, memory 14, a battery 16, a 
universal serial bus (USB) port 18, a camera 28, and an audio 
codec 20 coupled to a speaker 22, and a microphone 24. The 
vehicle control system 10 may further include a touchscreen 
controller 30 which provides a graphical output to the display 
device 32 and an input from a touch input device 34. Collec 
tively, the display device 32 and touch input device 34 may be 
referred to as a touchscreen. 

0029. The vehicle control system 10 may also include a 
Wi-Fi (wireless local area network) transceiver 40 and corre 
sponding antenna 42 allowing the device to communicate 
directly with the mobile device 110. The vehicle control 
system 10 also has memory 14 providing data storage and 
logic functions, such as a vehicle driving history 62 and fuel 
economy logic 64. 
0030 FIG. 3 is a block diagram of a mobile device 110, 
Such as a navigation system or Smartphone capable of deter 
mining a lowest cost route in accordance with one embodi 
ment of the invention. The mobile device 110 may include a 
processor 112, memory 114, a battery 116, a universal serial 
bus (USB) port 118, and an audio codec 120 coupled to a 
speaker 122 and a microphone 124. The mobile device 110 
may further include a touchscreen controller 130 which pro 
vides a graphical output to the display device 132 and an input 
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from a touch input device 134. Collectively, the display 
device 132 and touch input device 134 may be referred to as 
a touchscreen. 
0031. The mobile device 110 may also include a Wi-Fi 
(wireless local area network) transceiver 140 and correspond 
ing antenna 142 allowing the mobile device to communicate 
directly with the vehicle control system 10, a mobile commu 
nication transceiver 144 and corresponding antenna 146 
allowing the mobile device to communicate over a mobile/ 
cellular network 58, and a global positioning system (GPS) 
transceiver 148 and corresponding antenna 150 allowing the 
device to obtain signals from a global positioning system or 
satellites 60. In a non-limiting example, the mobile/cellular 
network 58 may be connected to a global communications 
network 56. Such as the Internet, providing access to a fuel 
price server 54 for the purpose of acquiring the location of 
refueling stations along a selected route and a current fuel 
price being offered at each of the refueling stations. The 
mobile device 110 has memory 14 for storing data and logic 
functions, such as map data 162, user interface logic 164, and 
route cost calculation logic 166. 
0032 FIG. 4 is an illustration of a map 170 that might be 
displayed on a display device 132 of the mobile device 110 
using the map data 162. As shown, the lines are roadways, but 
the bold line illustrates a particular route from a “Start” loca 
tion to a “Destination.” The distance of a given roadway that 
is part of the route is identified as a roadway segment. As 
shown, the route has eight roadway segments, labeled S1-S8. 
Furthermore, each of the roadway segments (S1-S8) has been 
marked to show its roadway type (A, B, C or D). This map 
data 170 will be used by the mobile device 110 when calcu 
lating a route cost, as discussed later in reference to FIG. 8. 
0033 FIG. 5 is a table representing various roadway types. 
Four roadway types (A, B, C and D) are defined either by a 
speed limit range or a stop frequency. While the map data may 
have roadway types previously associated with each roadway 
or roadway segment, the roadway type definitions may be 
used by the fuel economy logic 64 of the vehicle control 
system 10 when determining the vehicle's fuel economy over 
each of the roadway types. Accordingly, the vehicle control 
system 10 may not need access to the map data. 
0034 FIG. 6 is a table representing a vehicle driving his 
tory. The vehicle driving history is acquired and stored by the 
vehicle control system 10 according to the actual use of the 
vehicle. As shown, the vehicle driving history has just twelve 
(12) records for purposes of illustration, but a much larger 
history would be expected in actual use. The vehicle driving 
history includes a first record showing that the vehicle had a 
fuel economy of 21 MPG (miles per gallon of fuel) on a 
roadway of type A, a second record showing that the vehicle 
had a fuel economy of 24 MPG on another roadway of type A, 
a third record showing that the vehicle had a fuel economy of 
27 MPG on a roadway of type B, etc. 
0035 FIG. 7 is a table representing vehicle fuel economy 
for each roadway type. Using the vehicle driving history of 
FIG. 6, the vehicle control system may calculate the vehicle's 
fuel economy for each roadway type. For example, the 
vehicle driving history shows that the vehicle drove on road 
ways of type A four times having a fuel economy of 21, 24, 22 
and 23 MPG, respectively. Accordingly, the average fuel 
economy on a roadway of type A is 22.5 MPG. Similar 
calculations may be performed for each roadway type. 
0036 FIG. 8 is a table representing a route cost calcula 
tion. The table illustrates the route cost calculation using one 
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row for each roadway segment within the route. Consistent 
with the route 170 in FIG.4, there are eight roadway segments 
shown, each having a particular roadway type as shown in 
FIG. 4 and a distance provided as part of the map data. The 
mobile device obtains the fuel price from a fuel price server. 
If the route were longer, then refueling might be necessary 
and the fuel price for calculating the cost of later roadway 
segments might be different. The fuel economy values are 
taken from the vehicle fuel economy data in FIG. 7. Further 
more, the map data has identified that Segment 5 (roadway 
type D) is a tollroad and that a toll of S0.50 will be due. The 
cost of driving each segment is shown in the right-hand col 
umn, and the total cost of the route is shown at the bottom to 
be S3.19. Similar calculations for alternative routes enable the 
mobile device to identify the lowest cost route. 
0037 FIG.9 is a flowchart of a method 180 in accordance 
with one embodiment of the present invention. In step 182, 
the method identifies a starting location and a destination for 
traveling in a vehicle. In step 184, map data identifying mul 
tiple available routes from the starting location to the desti 
nation is accessed, wherein each available route includes one 
or more roadway segments, wherein the map data identifies a 
roadway type for each roadway segment, and wherein the 
map data includes multiple roadway types, and each roadway 
type reflects a unique set of roadway conditions. A price of 
fuel available to the vehicle is obtained in step 186, and a fuel 
economy value for the vehicle on each roadway type is 
obtained in step 188. 
0038 Step 190 includes calculating a cost of driving each 
of a plurality of available routes, wherein the cost of driving 
each available route is the sum of the cost of driving each of 
the one or more roadway segments included within the avail 
able route, and wherein the cost of driving each roadway 
segment is the mathematical product of a length of the road 
way segment and the price of fuel available to the vehicle 
divided by the fuel economy for the vehicle on the roadway 
type for the roadway segment. Then, in step 192, the method 
identifies which of the available routes is the lowest cost route 
for driving the vehicle from the starting location to the desti 
nation. 

0039. The present invention may be a system, a method, 
and/or a computer program product. The computer program 
product may include a computer readable storage medium (or 
media) having computer readable program instructions 
thereon for causing a processor to carry out aspects of the 
present invention. 
0040. The computer readable storage medium can be a 
tangible device that can retain and store instructions for use 
by an instruction execution device. The computer readable 
storage medium may be, for example, but is not limited to, an 
electronic storage device, a magnetic storage device, an opti 
cal storage device, an electromagnetic storage device, a semi 
conductor storage device, or any Suitable combination of the 
foregoing. A non-exhaustive list of more specific examples of 
the computer readable storage medium includes the follow 
ing: a portable computer diskette, a hard disk, a random 
access memory (RAM), a read-only memory (ROM), an eras 
able programmable read-only memory (EPROM or Flash 
memory), a static random access memory (SRAM), a por 
table compact disc read-only memory (CD-ROM), a digital 
versatile disk (DVD), a memory stick, a floppy disk, a 
mechanically encoded device Such as punch-cards or raised 
structures in a groove having instructions recorded thereon, 
and any suitable combination of the foregoing. A computer 

Oct. 15, 2015 

readable storage medium, as used herein, is not to be con 
Strued as being transitory signals perse, such as radio waves 
or other freely propagating electromagnetic waves, electro 
magnetic waves propagating through a waveguide or other 
transmission media (e.g., light pulses passing through a fiber 
optic cable), or electrical signals transmitted through a wire. 
0041 Computer readable program instructions described 
herein can be downloaded to respective computing/process 
ing devices from a computer readable storage medium or to 
an external computer or external storage device via a network, 
for example, the Internet, a local area network, a wide area 
network and/or a wireless network. The network may com 
prise copper transmission cables, optical transmission fibers, 
wireless transmission, routers, firewalls, Switches, gateway 
computers and/or edge servers. A network adapter card or 
network interface in each computing/processing device 
receives computer readable program instructions from the 
network and forwards the computer readable program 
instructions for storage in a computer readable storage 
medium within the respective computing/processing device. 
0042 Computer readable program instructions for carry 
ing out operations of the present invention may be assembler 
instructions, instruction-set-architecture (ISA) instructions, 
machine instructions, machine dependent instructions, 
microcode, firmware instructions, state-setting data, or either 
Source code or object code written in any combination of one 
or more programming languages, including an object ori 
ented programming language Such as Smalltalk, C++ or the 
like, and conventional procedural programming languages, 
Such as the “C” programming language or similar program 
ming languages. The computer readable program instructions 
may execute entirely on the user's computer, partly on the 
user's computer, as a stand-alone software package, partly on 
the user's computer and partly on a remote computer or 
entirely on the remote computer or server. In the latter sce 
nario, the remote computer may be connected to the user's 
computer through any type of network, including a local area 
network (LAN) or a wide area network (WAN), or the con 
nection may be made to an external computer (for example, 
through the Internet using an Internet Service Provider). In 
Some embodiments, electronic circuitry including, for 
example, programmable logic circuitry, field-programmable 
gate arrays (FPGA), or programmable logic arrays (PLA) 
may execute the computer readable program instructions by 
utilizing state information of the computer readable program 
instructions to personalize the electronic circuitry, in order to 
perform aspects of the present invention. 
0043 Aspects of the present invention are described 
herein with reference to flowchart illustrations and/or block 
diagrams of methods, apparatus (systems), and computer pro 
gram products according to embodiments of the invention. It 
will be understood that each block of the flowchart illustra 
tions and/or block diagrams, and combinations of blocks in 
the flowchart illustrations and/or block diagrams, can be 
implemented by computer readable program instructions. 
0044) These computer readable program instructions may 
be provided to a processor of a general purpose computer, 
special purpose computer, or other programmable data pro 
cessing apparatus to produce a machine, such that the instruc 
tions, which execute via the processor of the computer or 
other programmable data processing apparatus, create means 
for implementing the functions/acts specified in the flowchart 
and/or block diagram block or blocks. These computer read 
able program instructions may also be stored in a computer 
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readable storage medium that can direct a computer, a pro 
grammable data processing apparatus, and/or other devices to 
function in a particular manner, such that the computer read 
able storage medium having instructions stored therein com 
prises an article of manufacture including instructions which 
implement aspects of the function/act specified in the flow 
chart and/or block diagram block or blocks. 
0045. The computer readable program instructions may 
also be loaded onto a computer, other programmable data 
processing apparatus, or other device to cause a series of 
operational steps to be performed on the computer, other 
programmable apparatus or other device to produce a com 
puter implemented process, such that the instructions which 
execute on the computer, other programmable apparatus, or 
other device implement the functions/acts specified in the 
flowchart and/or block diagram block or blocks. 
0046. The flowchart and block diagrams in the Figures 
illustrate the architecture, functionality, and operation of pos 
sible implementations of systems, methods, and computer 
program products according to various embodiments of the 
present invention. In this regard, each block in the flowchart 
or block diagrams may represent a module, segment, or por 
tion of instructions, which comprises one or more executable 
instructions for implementing the specified logical function 
(s). In some alternative implementations, the functions noted 
in the block may occur out of the order noted in the figures. 
For example, two blocks shown in Succession may, in fact, be 
executed Substantially concurrently, or the blocks may some 
times be executed in the reverse order, depending upon the 
functionality involved. It will also be noted that each block of 
the block diagrams and/or flowchart illustration, and combi 
nations of blocks in the block diagrams and/or flowchart 
illustration, can be implemented by special purpose hard 
ware-based systems that perform the specified functions or 
acts or carry out combinations of special purpose hardware 
and computer instructions. 
0047. The terminology used herein is for the purpose of 
describing particular embodiments only and is not intended to 
be limiting of the invention. As used herein, the singular 
forms “a”, “an and “the are intended to include the plural 
forms as well, unless the context clearly indicates otherwise. 
It will be further understood that the terms “comprises” and/ 
or “comprising, when used in this specification, specify the 
presence of stated features, integers, steps, operations, ele 
ments, components and/or groups, but do not preclude the 
presence or addition of one or more other features, integers, 
steps, operations, elements, components, and/or groups 
thereof. The terms “preferably,” “preferred,” “prefer.” 
“optionally.” “may.” and similar terms are used to indicate 
that an item, condition or step being referred to is an optional 
(not required) feature of the invention. 
0.048. The corresponding structures, materials, acts, and 
equivalents of all means or steps plus function elements in the 
claims below are intended to include any structure, material, 
or act for performing the function in combination with other 
claimed elements as specifically claimed. The description of 
the present invention has been presented for purposes of 
illustration and description, but it is not intended to be exhaus 
tive or limited to the invention in the form disclosed. Many 
modifications and variations will be apparent to those of 
ordinary skill in the art without departing from the scope and 
spirit of the invention. The embodiment was chosen and 
described in order to best explain the principles of the inven 
tion and the practical application, and to enable others of 
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ordinary skill in the art to understand the invention for various 
embodiments with various modifications as are suited to the 
particular use contemplated. 
What is claimed is: 
1. A computer program product comprising a computer 

readable storage medium having program instructions 
embodied therewith, the program instructions executable by a 
processor to cause the processor to perform a method com 
prising: 

identifying a starting location and a destination for travel 
ing in a vehicle: 

accessing map data identifying multiple available routes 
from the starting location to the destination, wherein 
each available route includes one or more roadway seg 
ments, wherein the map data identifies a roadway type 
for each roadway segment, and wherein the map data 
includes multiple roadway types, and each roadway type 
reflects a unique set of roadway conditions; 

obtaining a price of fuel available to the vehicle: 
obtaining a fuel economy value for the vehicle on each 

roadway type; 
calculating a cost of driving each of a plurality of available 

routes, wherein the cost of driving each available route is 
the sum of the cost of driving each of the one or more 
roadway segments included within the available route, 
and wherein the cost of driving each roadway segment is 
the mathematical product of a length of the roadway 
segment and the price of fuel available to the vehicle 
divided by the fuel economy for the vehicle on the road 
way type for the roadway segment; and 

identifying which of the available routes is the lowest cost 
route for driving the vehicle from the starting location to 
the destination. 

2. The computer program product of claim 1, wherein the 
map data further identifies any toll amount charged for trav 
eling through each roadway segment, and wherein the toll 
amount associated with each roadway segment is added to the 
cost of driving the roadway segment. 

3. The computer program product of claim 1, wherein 
obtaining a price of fuel available to the vehicle includes 
receiving the fuel price in a wireless communication from a 
refueling pump control system at the time the fuel tank of the 
vehicle is being filled. 

4. The computer program product of claim 1, wherein 
obtaining a price of fuel available to the vehicle includes 
manually entering the fuel price. 

5. The computer program product of claim 1, wherein 
obtaining a price of fuel available to the vehicle includes 
accessing a database of refueling locations and fuel prices 
associated with each of the refueling locations. 

6. The computer program product of claim 1, wherein the 
roadway types includes a city street and a highway, and 
wherein obtaining a fuel economy value for the vehicle on 
each roadway type includes receiving a published value for 
city fuel economy and a published value for highway fuel 
economy. 

7. The computer program product of claim 1, wherein 
obtaining a fuel economy value for the vehicle on each road 
way type includes: 

determining and storing a driving history for the vehicle, 
wherein the driving history includes a first fuel economy 
measured over a plurality of roadway segments of a first 
roadway type and a second fuel economy measured over 
a plurality of roadway segments of a second roadway 
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type, wherein fuel economy is a measure of distance 
traveled per quantity of fuel. 

8. The computer program product of claim 7, wherein the 
driving history for the vehicle includes vehicle speed, and 
wherein the first fuel economy is measured over roadway 
segments where the vehicle speed is less than a setpoint 
speed, and the second fuel economy is measured over road 
way segments where the vehicle speed is greater than the 
setpoint speed. 

9. The computer program product of claim 7, wherein the 
driving history for the vehicle includes vehicle stops, and 
wherein the first fuel economy is measured over roadway 
segments where the vehicle stops are more frequent than a 
setpoint frequency, and the second fuel economy is measured 
over roadway segments where the vehicle stops are less fre 
quent than the setpoint frequency. 

10. The computer program product of claim 7, wherein the 
first roadway type is a city street and the second roadway type 
is a highway. 

11. The computer program product of claim 7, wherein the 
driving history is stored in memory associated with a vehicle 
control system. 

12. The computer program product of claim 11, wherein 
the vehicle control system communicates the first fuel 
economy and the second fuel economy to a separate naviga 
tion device using short range wireless communication. 

13. The computer program product of claim 1, wherein the 
map data identifies a roadway segment as a first segment type 
if the roadway segment has greater than a setpoint number of 
stops per distance, and wherein the map data identifies a 
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roadway segment as a second segment type if the roadway 
segment has less than a setpoint number of stops per distance. 

14. The computer program product of claim 1, wherein the 
map data identifies a roadway segment as a first segment type 
if the roadway segment has a speed limit less than a setpoint 
speed, and wherein the map data identifies a roadway seg 
ment as a second segment type if the roadway segment has a 
speed limit greater than a setpoint speed. 

15. The computer program product of claim 10, wherein 
the map data identifies a roadway segment as a second seg 
ment type if the roadway segment has a highway designation, 
and wherein the map data identifies a roadway segment as a 
first segment type if the roadway segment does not have a 
highway designation. 

16. The computer program product of claim 1, further 
comprising: 

displaying, on a display Screen, the identified route and the 
cost associated with driving the vehicle from the starting 
location to the destination following the identified route. 

17. The computer program product of claim 16, further 
comprising: 

displaying, on a display screen, an alternative route and the 
cost associated with driving the vehicle from the starting 
location to the destination following the alternative 
rOute. 

18. The computer program product of claim 17, further 
comprising: 

displaying, on a display Screen, an estimated duration of 
traveling the identified route and an estimated duration 
of traveling the alternative route. 
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