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METHOD AND SYSTEM FOR COMBINING LOCALIZED WEATHER
FORECASTING AND ITINERARY PLANNING
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hereby incorporated by reference.

BACKGROUND
(a) Field
[0002} The subject matter disclosed generally relates to methods for producing
weather forecasts. More specifically, the subject matter relates to software
applications for producing weather forecasts.
(b) Related Prior Art
[0003] Conventional weather forecasting systems provide weather predictions
12 hours to a few days from the present time. If one needs a short-term forecast or a
forecast with a fine time scale, the best information available usually is an hourly
forecast for the day.
[0004] Conventional weather forecasts are average forecasts for the area for
which they are generated. Thus, a forecast may be inaccurate for a precise location
within this area, and even the present weather displayed for an area may differ from

the actual weather for a precise location within this area.



WO 2014/161078 PCT/CA2014/000315

[0005] Moreover, conventional weather forecasts are displayed at a time scale
that is too coarse to allow a user to know when a weather event takes place ina
precise location and time. Even for hourly conventional weather forecasts, it is
impossible for the user to know if the forecasted weather event will last one hour or
one minute and, for the latter, at what time it will take place exactly within the hour.
[0006] For a user who stays at the same place during a part of a day,
conventional weather forecasts may provide a reliable weather forecast. However, for
a moving user, conventional weather forecasts that are communicated to the public
lack the necessary temporal and spatial resolution to provide the moving user with a
reliable weather forecast along the itinerary of the user. Furthermore, no conventional
weather forecasts or itinerary planning tools estimate the delays caused by weather on
a route, although there is a need for tools comprising that function.

[0007} Therefore, there is a need in the market for the generation and display of
short-term weather forecasts for various locations and times, and there is further a
need in the market for a system and method which allow for estimating the weather
along the route between the departure location and the destination location so that the

user may attempt to take alternative routes to avoid extreme weather conditions.

SUMMARY
[0008] There may be provided a computer implemented method for generating
itineraries comprising: identifying a departure location, a destination location and a
first time, identifying an intermediary location between the departure location and the
destination location, identifying an intermediary time associated with the
intermediary location, identifying a weather forecast associated with the intermediary
location and the intermediary time, and identifying an itinerary based at least on the
weather forecast.
[0009] In some embodiments, the method may comprise estimating a travel time

between locations based on the weather forecast.
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[0010] In some embodiments, the method may comprise identifying at least one
of a modified intermediary time based on the weather forecast, and identifying a
modified weather forecast associated with the intermediary location and the modified
intermediary time.

[0011] In some embodiments, the method may comprise identifying a weather
severity level associated with the weather forecast of the intermediary location and
the intermediary time. The itinerary may be identified based on the weather severity
level.

[0012]) In some embodiments, the method may comprise: identifying an
alternative intermediary location based on the weather severity level, identifying a
second intermediary time associated with the alternative location, and identifying a
second weather forecast associated with the alternative intermediary location and the
second intermediary time, wherein the itinerary is identified based at least on the
second weather forecast.

[0013] In some embodiments, the weather forecast may comprise information
indicating a probability of a specific type of precipitation at a specific rate.

[0014] In some embodiments, the departure location, the destination location
and the first time may be received from a remote device (e.g. GPS, a user-operable
device, etc.). At least one of the departure location and the destination location may
be associated with a current location of the remote device, and the first time may be
associated with a current time.

[0015] In some embodiments, the method may comprise: identifying multiple
intermediary locations, identifying multiple intermediary times associated with the
multiple intermediary locations, and identifying multiple weather forecasts associated
with the multiple intermediary locations and the multiple intermediary times, wherein
the itinerary is identified based at least on the multiple weather forecasts.

[0016] In some embodiments, the method may comprise: identifying a first set
of intermediary locations and a second set of intermediary locations, identifying a

third set of intermediary times associated with the first set of intermediary locations,
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identifying a fourth set of intermediary times associated with the second set of
intermediary locations, identifying a fifth set of weather forecasts associated with the
first set of intermediary locations and the third set of intermediary times, identifying
a sixth set of weather forecasts associated with the second set of intermediary
locations and the fourth set of intermediary times, and comparing a weather severity
level associated with the fifth set of weather forecasts with a weather severity level
associated with the sixth set of weather forecasts, wherein, based on the comparison,
the identified itinerary comprises the first set of intermediary locations or the second
set of intermediary locations.

[0017] In other embodiments, there may be provided a computer implemented
method for generating itineraries comprising: receiving an itinerary request including
a departure location, a destination location and a given time, in response to receiving
the itinerary request, obtaining a list of locations and a list of times corresponding to
the locations, obtaining a weather forecast for each location of the list of locations for
the time corresponding to each location, resulting in a list of weather forecasts, and
outputting the list of weather forecasts for corresponding locations. The method may
comprise estimating a delay in a displacement due to the weather forecasts. The delay

in the displacement may be used to modify the times corresponding to the locations.

[0018] In some embodiments, there may be a device comprising one or more
processors, a memory storing computer instructions that can be executed by the one
or more processors such that the device is caused to perform any one or more of the
methods described above, when the instructions are executed. Further, there may be a
non-transitory computer-readable medium storing such instructions.

[0019] Further, there may be a device that comprises one or more processors, a
memory storing instructions for the one or more processors, a communication module
to connect to a remote server over a communication network, and a display. When
the instructions are executed, the device may be caused to: receive, from the remote
server, an itinerary comprising a departure location, a destination location and an

intermediary location, the itinerary generated based at least on a weather forecast
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associated with the intermediary location and an intermediary time, the intermediary
time representing the time at which the device is expected to arrive at the
intermediary location, and cause, on the display, a display of at least a part of the
itinerary received from the remote server. The device may be a mobile device such

as, non-exclusively, a handheld device, a cellphone, a vehicle, etc.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020] Further features and advantages of the present disclosure will become
apparent from the following detailed description, taken in combination with the
appended drawings, in which:
[0021] Figure 1 shows an example of a block diagram of a system for
combining localized weather forecasting and itinerary planning;
[0022] Figure 2A shows an example of a block diagram of a suitable
nowcaster for implementing one or more embodiments;
[0023] Figure 2B is one example of a more detailed block diagram of a suitable
nowcaster for implementing one or more embodiments;
[0024] Figure 2C is another example of a more detailed block diagram of a
suitable nowcaster for implementing one or more embodiments;
[0025] Figure 3 is a screenshot illustrating an example of an itinerary returned
by an itinerary generating module;
[0026] Figure 4A is an example of a network environment in which the
embodiments may be practiced;
[0027] Figure 4B is an example of another network cnvironment in which the
embodiments may be practiced; and
[0028] Figure 5 is an exemplary diagram illustrating a suitable computing
operating environment in which embodiments of the claimed subject matter may be
practiced.
[0029] It will be noted that, throughout the appended drawings, like features are

identified by like reference numerals.
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DETAILED DESCRIPTION
{0030] The embodiments will now be described more fully hereinafter with
reference to the accompanying drawings, which form a part hereof, and which show,
by way of illustration, specific embodiments by which the embodiments may be
practiced. The embodiments are also described so that the disclosure conveys the
scope of the claimed subject matter to those skilled in the art. The embodiments may,
however, be embodied in many different forms and should not be construed as limited
to the embodiments set forth herein.
[0031] Among other things, the present embodiments may be embodied as
methods or devices. Accordingly, the embodiments may take the form of an eatirely
hardware embodiment, an entirely software embodiment, an embodiment combining
software and hardware aspects, etc. Furthermore, although the embodiments are
described with reference to a portable or handheld device, they may also be
implemented on desktops, laptop computers, tablet devices, or any computing device
having sufficient computing resources to implement the embodiments.
[0032] Definitions
[0033] In the present specification, the following terms are meant to be defined
as indicated below:
[0034] Nowcasting: The term nowcasting is a contraction of “now” and
“forecasting”; it refers to the sets of techniques devised to make short-term forecasts,
typically in the 0- to 12-hour range.
[0035] A nowcaster is a weather forecasting device which prepares very
short-term (e.g., 1 minute, 5 minutes, 15 minutes, 30 minutes, etc.) forecasts fora
very small region on Earth (5 meters, 10 meters, 50 meters, 100 meters, 500 meters,

1,000 meters, etc.).
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[0036] A weather value is a weather-related quantity or attribute of any sort
such as temperature, pressure, visibility, precipitation type and intensity,

accumulation, cloud cover, wind, etc.

[0037] A forecasted weather value is a weather value that is predicted by the
nowcaster.
[0038] A weather-related event is an event that can affect a weather value or a

forecasted weather value, which include, for example, at least one of hail, a wind gust,
lightning, a temperature change, etc.

[0039] Precipitation type (PType): indicates the type of precipitation. Examples
of precipitation types include, but are not limited to, rain, snow, hail, freezing rain,
ice pellets, or ice crystals.

[0040] Precipitation rate (PRate): indicates the precipitation intensity. Examples
of precipitation rate values inciude, but are not limited to, no (i.e., none), light,
moderate, heavy, extreme. In an embodiment, the precipitation rate can also be
expressed as a range of values such as: none to light, light to moderate, moderate to
heavy, or any combination of the above.

[0041) Precipitation probability: indicates the probability that precipitation
might occur. Examples of precipitation probability values include, but are not limited
to, no, unlikely, slight chance of, chance of, likely, very likely, or certain.

[0042] In an embodiment, the precipitation probability can also be expressed as
a range of values such as: none to light, light to moderate, or moderate to heavy.
Precipitation probability may also be expressed in terms of percentages; e.g., 0%,
25%, 50%, 75%, 100%; or ranges of percentages; e.g., 0% to 25%, 25% to 50%, 50%
to 75%, 75% to 100%. In an embodiment, the precipitation probability may be taken
from a probability distribution.

[0043] Precipitation type and precipitation rate categories (PTypeRate): a
PTypeRate category is combination of precipitation type and precipitation rate to
which may be associated a probability of occurrence for a given period to indicate the

possibility of receiving a certain type of precipitation at a certain rate.
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[0044] A weather forecast is a set of one or more forecasted weather values that

are displayable to users.

[0045] A user is a person to whom or machine to which a weather forecast is
forwarded.
[0046] An itinerary is a list of locations or directions guiding a user from point

A to point B. Optionally, the itinerary may comprise times corresponding to a
location or time intervals between locations. A key point is a location that meets a
criterion which may be a user’s preference.

[0047] Briefly stated, the present embodiments describe a method and system
for combining localized weather forecasting and itinerary planning. The weather
forecast is generated by a short-term weather forecaster known as a system for
generating nowcasts or a nowcaster.

[0048] Now referring to Figure 1, there is described a system for combining
localized weather forecasting and itinerary planning. The system comprises an
intelligence module 312, an itinerary generating module 310 and a nowcaster 200.
The intelligence module 312 further comprises a weather risk estimator 160 and a
delay estimator 165. These components will be further described below.

[0049] Itinerary Generation Module

[0050] The itinerary gencrating module 310 may be a web-based module and/or
a GPS-based module for generating routes and directions,

[6051] An example of such web-based modules may include MapQuest™,
Yahoo™ Maps, Google™ Maps, and so on. In these types of modules, the data
relating to the generation or routes is stored on a remote server that is accessible via a
telecommunications network such as the Internet. Using these modules, the user may
request directions from a first location A to a second location B, whereby the module
may return a list of directions for the displacement from A to B as shown in Figure 3.
[0052] As shown in Figure 1, the itinerary generating module 310 generates an
itinerary 314, which comprises a list of locations 316 and a list of times 318, where

the times correspond to the locations.
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[0053] In an embodiment, the itinerary generating module 310 may provide one
or more choices of itineraries for the user to choose. Then, the module generates a list
313 of itineraries.

[0054] In another embodiment, the data may be downloaded and/or pushed from
the server to the computing device on which the embodiments are practiced, whereby
the route may be displayed without accessing the remote server.

[0055] In an embodiment, the itinerary generating module 310 may also include
a GPS device which determines the current location of the user using a satellite
connection. The GPS unit may be embedded in a portable device such as an iPhone™
or the like. In another example, the GPS device may be embedded in a handheld GPS
navigation device such as the series of devices manufactured by Garmin™ or
Magellan™ etc.

[0056] Intelligence Module

[0057] As shown in Figure 1, the intelligence module 312 links the user 100, the
itinerary generating module 310, and the nowcaster 310 by sending appropriate
queries to and receiving information from these elements. More precisely, the
intelligence module 312 may receive information from a user 100 through a
communication network 254. In an embodiment, the intelligence module 312 may be
linked to a user interface for receiving the user’s entries such that the identification of
the locations A and B, departure time, and the user preferences regarding the
locations for which the nowcasts are needed. The intelligence module 312 may use
this information received from user 100 to query the itinerary generating module 310,
for example, by sending the geographic locations of points A and B characterizing the
beginning and the end of the itinerary. The intelligence module 312 may also send to
the itinerary generating module 310 information about the beginning time of the
itinerary or about the user’s preferences. For example, the user may choose to obtain
the nowcasts for key points such as major cities along the route, or by increments of,

for example, 30 km, etc.



WO 2014/161078 PCT/CA2014/000315

[0038] According to an embodiment, the intelligence module 312 sends a first
time or a current time and a time interval to the itinerary generating module 310.
[0059] Depending on the embodiment, the intelligence module 312 or the
itinerary generating module 310 may estimate a time of arrival for each key point
which represents the estimated time at which the user is expected to arrive at a certain
key point. Estimation of the arrival time may depend on several factors including: the
departure time (which, unless specified by the user, is taken as the present time), the
distance between the departure point and the respective key point, traffic information
received from the itinerary generating module 310 (or another source), weather
information, current speed, and speed limit associated with each segment of the route
between the current location and the respective key point.

[0060] The itinerary generating module 310 generates an itinerary 314 or a list
313 of itineraries as described hereinabove. According to an embodiment, each
itinerary comprises a list of locations 316 and a list of times 318. This information is
sent back to the intelligence module 312.

[0061] According to an embodiment, the intelligence module may select
locations (such as the key points specified in the user’s preferences) and their
corresponding times and sends them to the nowcaster 200.

[0062] In an embodiment, the intelligence module 312 may send the location
information of each location or key point along with the current time whereby the
user may see the current weather conditions in the different locations along the route.
[0063] Depending on the embodiment, the intelligence module 312 may send all
the list in just one call to the server on which the nowcaster 200 is implemented, or,
on the contrary, divide the list into more than one part when the call is sent to the
nowcaster 200.

[0064} For each location and time, the nowcaster 200 outputs a weather forecast.
Therefore, the nowcaster 200 generates a list of weather forecasts 150 corresponding

to each itinerary 314.
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[0065] As discussed above, the itinerary generating module 310 may provide
different choices of routes comprising weather conditions along different locations or
key points. In an embodiment, when more than one itinerary is provided, a weather
risk estimator 160 within the intelligence module 312 may compute the risk
associated with each list of weather forecasts 150 corresponding to an itinerary, thus
sorting the lists of weather forecasts 150 and their corresponding itinerary according
to the weather risk. The weather risk estimator 160 may assign each itinerary a
category or a grade depending on the gravity of the weather events happening on the
itinerary (strong winds, heavy rain, etc.) or the probability that these events will take
place. Sorting itineraries adds information (the estimated risk) to the lists of weather
forecasts 150. According to an embodiment, if the itinerary is displayed (textually or
graphically), the parts of the itineraries that have a higher or lower risk may be
displayed with a distinctive color.

[00661 According to an embodiment, if the weather risk is estimated for various
itineraries, the method may route traffic to the least risky itinerary.

[0067] When the intelligence module has received locations, times, weather
forecasts, and other information (such as weather risk) of an itinerary, this
information is sent to the user 100 using the communication network 254.

[0068] According to an embodiment, the weather forecast for each location and
time in an itinerary may be provided on a single web page.

[0069] According to an embodiment, the intelligence module 312 may comprise
a delay estimator 165. The delay estimator 165 uses the list of weather forecasts to
determine the delay on a part of an itinerary due to the weather conditions, such as
rain, fog, strong wind, etc., that can slow down the traffic. The delay estimator 165
may use a database comprising statistics about the delays due to weather conditions.
If the delay estimator 165 is used, the list of times 318 corresponding to the list of
locations 316 is not relevant anymore because delays change the times in the itinerary.
Therefore, the intelligence module queries again the itinerary generating module 310

by taking into account the delays, producing a more accurate list of times 318. The

11
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intelligence module 312 receives this updated list of times 318 and sends it to the
nowcaster 200 for an update of the list of weather forecasts 150. Therefore, when the
delay estimator is used, an iterative process takes place. This iterative process may be
programmed to ceasc after a given number of iterations or after equilibrium is
reached in the results. When the iterative process is done, the intelligence module
outputs the list 313 of itineraries along with the most accurate list of weather
forecasts 150.

[0070] Nowcaster

[0071) Figures 2A-2C are block diagrams of a nowcaster according to one or
more embodiments of the subject matter described in the specification.

[0072] As shown in Figures 2A-2C, the nowcaster 200 receives weather
observations from different sources 201 such as weather observation sources
including but not limited to: point observations 201-2 (e.g., feedback provided by
users and automated stations), weather radars 201-3, satellites 201-4 and other types
of weather observations 201-1, and weather forecast sources such as numerical
weather prediction (NWP) model output 201-5 and weather forecasts and advisories
201-6.

[0073] The nowcaster 200 comprises a memory 220 and a processor 210. The
memory 220 comprises the instructions for the method and also stores data from the
weather sources, intermediate results, and weather forecasts. The processor 210
allows the nowcaster 200 to perform calculations,

[0074] The nowcaster 200 can receive information 230 from a user through a

communication network 254.

[0075] The nowcaster 200 outputs a weather forecast, or a succession of weather
forecasts.
[0076] Figure 2B is one embodiment of the nowcaster 200. In this embodiment,

the nowcaster 200 comprises a PType distribution forecaster 202 and a PRate
distribution forecaster 204. The PType forecaster 202 receives the weather

observations from the different sources 201 and outputs a probability distribution of

12
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precipitation type over an interval of time, for a given latitude and longitude (and/or
location). For example:

a. Snow: 10%

b. Rain: 30%

c. Freezing Rain: 60%

d. Hail: 0%

e. Ice Pellets: 0%
[0077] Similarly, the PRate distribution forecaster 204 receives the weather
observations for a given latitude and longitude from the different sources 201 and
outputs a probability distribution forecast of a precipitation rate (PRate) in a
representation that expresses the uncertainty. For example, the PRate may be output
as a probability distribution of precipitation rates or a range of rates over an interval
of time, for a given latitude and longitude. For example:

f. No Precip.: 30%

g. Light: 40%

h. Moderate: 20%

i. Heavy: 10%
[0078] The PRate and PType values output by the PRate distribution forecaster
204 and the PType forecaster 202 are sent to a forecast combiner 206 to combine
these values into a single value PTypeRate which represents the precipitation
outcomes. For example, if the value of PType is “Snow,” and the value of “PRate” is
heavy, the combined value of PTypeRate may be “heavy snow.”
[0079] For a given latitude and longitude, the system outputs forecasted
PTypeRate Distributions for predefined time intervals, either fixed {ex: 1 minute) or
variable (ex: 1 minute, then 5 minutes, then 10 minutes, etc.). The system can either
pre-calculate and store forecasted PTypeRate Distributions in a sequence of time
intervals, or calculate it in real time. A PTypeRate Distribution represents, for each

time interval, the certainty or uncertainty that a PTypeRate will occur.

13
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[0080] With reference to Figure 2B, the forecast combiner 206 receives the final
PRate distribution from the PType forecaster 202 and the final PRate distribution
from the PRate distribution forecaster 204 to combine them into a group of
PTypeRate distribution values each representing the probability of receiving a certain
type of precipitation at a certain rate. An example is provided below.

[0081] Assuming that the PType distribution is as follows: Snow: 50%, Rain:
0%, Freezing rain: 30%, Hail: 0%, Ice pellets: 20%, and the PRate distribution is as
follows: None: 0%, Light: 10%, Moderate: 20%, Heavy: 30%, Very Heavy: 40%, the
PTypeRate distributions may be as follows:

Table 1: An Example of PTypeRate Distribution Table

PType Snow |  Rain Freez. Rain Hail Ice Pellets
PRate 50% 0% 30% 0% 20%
None 0% No No No No No

precipitation | precipitation | precipitation | precipitation | precipitation
Light 5% light No 3% light No 2% light ice
10% SNOw precipitation | freezing rain | precipitation pellets
Moderate 10% No 6% moderate No 4% moderate
20% moderate precipitation | freezing rain | precipitation ice pellets
SnOw

Heavy 15% heavy No 9% heavy No 6% heavy ice
30% SNOW precipitation | freezing rain | precipitation peliets
Very 20% heavy No 12% very No 8% very

Heavy snow precipitation | heavy freezing | precipitation heavy ice
40% rain pellets

{0082] Accordingly, the forecast combiner 206 multiplies the probability of
each type of precipitation by the probability of each rate of precipitation to obtain a
probability of receiving a certain type of precipitation at a certain rate, for example,
20% chance of heavy snow, or 12% chance of very heavy freezing rain. In an
embodiment, it is possible to associate probability ranges with textual information for
displaying the textual information to the user instead of the probabilities in numbers.

For example, probabilities that are between 5% and 15% may be associated with the

14
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text: “low chance,” while probabilities that are between 40% and 70% may be
associated with the text “high chance,” or “very likely,” etc., whereby, instead of
displaying: 60% chance of heavy snow, it is possible to display: “high chance of
heavy snow.”
[0083] In another embodiment, it is possible to combine two or more different
PTypeRates along one ot more dimensions (the dimensions including: the rate, type,
or probability). For example, results of such combination may include: Likely light to
moderate rain, Likely light to moderate rain or heavy snow; Likely moderate rain or
snow; Likely rain or snow; Chance of light to moderate rain or heavy snow or light
hail; Chance of moderate rain, snow or hail; Chance of rain, snow or hail, etc.
[0084] Accordingly, the nowcaster 200 receives the location for which the
nowcasts are needed and the time and/or time interval for which the nowcasts are
needed and outputs the PTypeRate distribution for the given location and for the
specific time.
{00851 Figure 2C illustrates another embodiment of the nowcaster 200. In this
embodiment, the nowcaster 200 comprises a PType selector/receiver 202-C and a
PRate distribution forecaster 204.
[0086] Similar to the embodiment shown in Figure 2B, the PRate distribution
forecaster 204 receives the weather observations for a given latitude and longitude
from the different sources 201 and outputs a probability distribution forecast of a
precipitation rate (PRate) in a representation that expresses the uncertainty. For
example, the PRate may be output as a probability distribution of precipitation rates
or a range of rates over an interval of time, for a given latitude and longitude. For
example:

f, No Precip.: 30%

g. Light: 40%

h. Moderate: 20%

i. Heavy: 10%

15
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[0087] However, the PType selector/receiver 202-C does not output a
probability distribution associated with different types of precipitation. Instead, the
PType selector/receiver 202-C receives weather observations for a given latitude and
longitude from the different sources 201 to select one precipitation type from a list of
different precipitation types. For example, based on the inputs received from the
sources 201, the PType selector/receiver 202-C selects a single precipitation type that
is most likely to occur in the given latitude and the longitude (and/or location) from
the following list of precipitation types:

a. Snow

b. Rain

c. Freezing Rain

d. Hail

e. Ice Pellets

f. Mix (e.g., a+c, a+d, b+c, ate, c+e, d+e, etc.)
[0088] From the list of precipitation types such as the one above, only one
precipitation type is selected for a given location. For example, a mix of snow and
freezing rain can be selected as the most likely precipitation type for a give location
at a given time. The precipitation type is not associated with a probability value. In
fact, since only one precipitation type is selected for any given location and time
corresponding to the location, the selected precipitation type will have an effective
probability value of 100%.
[0089] The list of precipitation types that are available for selection of one type
may include a mix type that represent a mix of two different precipitation types (e.g.,
snow and freezing rain, hail and ice pellets, etc). A mix type is considered as a
distinct precipitation type available for selection, and as shown above in (f) of the list,
there can be many different mix types representing the mix of different pairs of
various precipitation types.
10090] In another embodiment, the precipitation type is not selected by the

PType selector/receiver 202-C but instead is received from a source outside the
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nowcaster 200. In other words, the nowcaster 200 may request to a remote source
(e.g., a third-party weather service) identification of the precipitation type that is
most likely to occur for a given location at a given time and receive a response from
the source identifying the most likely precipitation type. In this case, selection of the
precipitation type is not performed by the nowcaster 200. The nowcaster 200 mercly
is inputted with the already-selected precipitation type and thereby can save
computational power of the nowcaster 200 that would otherwise have been needed to
perform the selection.
[0091} The selected precipitation type and the PRate values respectively output
by the PType selector/receiver 202-C and the PRate distribution forecaster 204 are
combined. For example, if the selected precipitation type is snow, and the PRate
values are as described above, the combined information would indicate:

a. No Snow: 30%

b. Light Snow: 40%

¢. Moderate Snow: 20%

d. Heavy Snow: 10%.
[0092] As only one precipitation type is concerned, only a minimal amount of
computational power is needed to perform the combining to output the final weather
forecast data. Since the PType selector/receiver 202-C will output one (1)
precipitation type for a given location and time, if the PRate distribution forecaster
204 outputs a number m of probability distribution, the final weather forecast data
will comprise only a number m (m*1) of weather forecast distribution.
[0093] In outputting the final weather forecast data, it is possible to associate
probability ranges with textual information for displaying the textual information to
the user instead of the probabilities in numbers, similar to the embodiment shown in
Figure 2B. For example, probabilities that are between 5% and 15% may be
associated with the text: “low chance,” while probabilities that are between 40% and

70% may be associated with the text “high chance,” or “very likely,” etc., whereby,
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instead of displaying: “60% chance of heavy snow,” it is possible to display: “high
chance of heavy snow.”

[0094] Accordingly, the nowcaster 200 receives the location for which the
nowcasts are needed and the time and/or time interval for which the nowcasts are
needed and outputs the selected PType and PRate distribution for the given location
and for the specific time.

[0095] The nowcaster according to the embadiment shown in Figure 2C may be
advantageous over the embodiment shown in Figure 2B in certain circumstances in
which efficiency is desired. The embodiment of Figure 2C can be implemented using
much less processing power than the embodiment of Figure 2B. However, the
embodiment of Figure 2B may be more suitable than the embodiment of Figure 2C in
providing a more detailed and accurate snapshot of weather forecast data for any
given location and time.

[0096] Figure 4A is an example of a network environment in which the
embodiments may be practiced. The nowcaster 300 may be implemented on a
server/computer 250 which is accessible by a plurality of client computers 252 over a
communication network 254. The client computers may include but are not limited to:
laptops, desktops, portable computing devices, tablets, and the like. Using a client
computer 252, each user may enter the directions between two locations and
preferably the time of departure (otherwise the current time is used to replace this).
The information is sent to the remote server 250 over a telecommunications network.
The server 250 returns a list of locations on the route from locations A to B along
with nowcasts at these locations on the route. The server accesses weather source 201
over a telecommunications network as discussed in connection with Figure 2A. The
server 250 may have geographic data stored thereon and may also access itinerary
sources 320 provided by a third entity.

[0097] Preferably, the computing device 252 is GPS-enabled, in which case, the
computing device may provide updates to the server 250 for updating the nowcasts

along the route, as discussed above.
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[0098] Figure 4B is an example of another network environment in which the
embodiments may be practiced. In this embodiment, the user enters the destination
and views the itinerary on a GPS navigation device. The GPS navigation device takes
the departure location as the present location. The present location and the end
destination along with the route chosen by the satellite may be sent to the server 250
via the satellite 332. The intelligence module implemented in the server 250 may
return the nowcasts for key points along the route, and send the nowcasts and an
identification of the key points to the GPS device 330 for adding to the itinerary
given by the GPS device 330.

[0099] In an embodiment, if the user is generating an itinerary using a GPS
and/or web-enabled computing device, the nowcasts may be updated on the map
based on the advancement of the user on the route and the changes in weather
conditions.

[00100] In an embodiment, the nowcasts may be provided on the map along with
the time/time interval associated with each nowcast. In an embodiment, the time
shown on the map is the estimated time of arrival which is estimated by the
intelligence module 312 based on the current location, speed, and weather and traffic
conditions.

(00101] Hardware and Operating Environment

[00102] Figure 5 illustrates an exemplary diagram of a suitable computing
operating environment in which embodiments of the claimed subject matter may be
practiced. The following description is associated with Figure 5 and is intended to
provide a brief, general description of suitable computer hardware and a suitable
computing environment in conjunction with which the embodiments may be
implemented. Not all the components are required to practice the embodiments, and
variations in the arrangement and type of the components may be made without
departing from the spirit or scope of the embodiments.

[00103] Although not required, the embodiments are described in the general

context of computer-executable instructions, such as program modules, being
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executed by a computer, such as a personal computer, a hand-held or palm-size
computer, smartphone, or an embedded system such as a computer In a consumer
device or specialized industrial controller. Generally, program modules include
routines, programs, objects, components, data structures, etc., that perform particular
tasks or implement particular abstract data types.

[00104] Moreover, those skilled in the art will appreciate that the embodiments
may be practiced with other computer system configurations, including hand-held
devices, multiprocessor systems, microprocessor-based or programmable consumer
electronics, network PCS, minicomputers, mainframe computers, cellular telephones,
smartphones, display pagers, radio frequency (RF) devices, infrared (IR) devices,
Personal Digital Assistants (PDAs), laptop computers, wearable computers, tablet
computers, a device of the iPod or iPad family of devices, integrated devices
combining one or more of the preceding devices, or any other computing device
capable of performing the methods and systems described herein. The embodiments
may also be practiced in distributed computing environments where tasks are
performed by remote processing devices that are linked through a communications
network. In a distributed computing environment, program modules may be located in
both local and remote memory storage devices.

{00105] The exemplary hardware and operating environment of Figure 5 includes
a general-purpose computing device in the form of a computer 720, including a
processing unit 721, a system memory 722, and a system bus 723 that operatively
couples various system components including the system memory to the processing
unit 721. There may be only one or there may be more than one processing unit 721,
such that the processor of computer 720 comprises a single central-processing unit
(CPU), or a plurality of processing units, commonly referred to as a parallel
processing environment. The computer 720 may be a conventional computer, a
distributed computer, or any other type of computer; the embodiments are not so

limited.
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[00106] The system bus 723 may be any of several types of bus structures
including a memory bus or memory controller, a peripheral bus, and a local bus using
any of a variety of bus architectures. The system memory may also be referred to as
simply the “memory,” and includes read-only memory (ROM) 724 and random access
memory (RAM) 725. A basic input/output system (BIOS) 726, containing the basic
routines that help to transfer information between elements within the computer 720,
such as during start-up, is stored in ROM 724. In one embodiment of the claimed
subject matter, the computer 720 further includes a hard disk drive 727 for reading
from and writing to a hard disk, not shown, a magnetic disk drive 728 for reading
from or writing to a removable magnetic disk 729, and an optical disk drive 7 30 for
reading from or writing to a removable optical disk 731, such as a CD ROM or other
optical media. In alternative embodiments of the claimed subject matter, the
functionality provided by the hard disk drive 727, magnetic disk 729 and optical disk
drive 730 is emulated using volatile or non-volatile RAM in order to conserve power
and reduce the size of the system. In these alternative embodiments, the RAM may be
fixed in the computer system, or it may be a removable RAM device, such as a
Compact Flash memory card.

[00107] In an embodiment of the claimed subject matter, the hard disk drive 727,
magnetic disk drive 728, and optical disk drive 730 are connected to the system bus
723 by a hard disk drive interface 732, a magnetic disk drive interface 733, and an
optical disk drive interface 734, respectively. The drives and their associated
computer-readable media provide non-volatile storage of computer readable
instructions, data structures, program modules, and other data for the computer 7290.
It should be appreciated by those skilled in the art that any type of computer-readable
media that can store data that is accessible by a computer, such as magnetic cassettes,
flash memory cards, digital video disks, Bernoulli cartridges, RAMs, ROMs, and the
like, may be used in the exemplary operating environment.

[00108] A number of program modules may be stored on the hard disk, magnetic
disk 729, optical disk 731, ROM 724, or RAM 725, including an operating system
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735, one or more application programs 736, other program modules 737, and program
data 738. A user may enter commands and information into the personal computer
720 through input devices such as a keyboard 740 and pointing device 742. Other
input devices (not shown) may include a microphone, joystick, game pad, satellite
dish, scanner, touch-sensitive pad, or the like. These and other input devices are often
connected to the processing unit 721 through a serial port interface 746 that is
coupled to the system bus, but may be connected by other interfaces, such as a
parallel port, game port, or a universal serial bus (USB). In addition, input to the
system may be provided by a microphone to receive audio input.

[00109] A monitor 747 or other type of display device is also connected to the
system bus 723 via an interface, such as a video adapter 748. In one embodiment of
the claimed subject matter, the monitor comprises a Liquid Crystal Display (LCD). In
addition to the monitor, computers typically include other peripheral output devices
(not shown), such as speakers and printers. The monitor may include a
touch-sensitive surface which allows the user to interface with the computer by
pressing on or touching the surface,

[00110] The computer 720 may operate in a networked environment using logical
connections to one or more remote computers, such as a remote computer 749. These
logical connections are achieved by a communication device coupled to or a part of
the computer 720; the embodiment is not limited to a particular type of
communications device. The remote computer 749 may be another computer, a server,
a router, a network PC, a client, a peer device, or other common network node, and
typically includes many or all of the elements described above relative to the
computer 720, although only a memory storage device 750 has been illustrated in
Figure 6. The logical connections depicted in Figure 6 include a local-area network
(LAN) 751 and a wide-area network (WAN) 752. Such networking environments are
commonplace in offices, enterprise-wide computer networks, intranets, and the

Internet.
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[00111] When used in a LAN-networking environment, the computer 720 is
connected to the local network 751 through a network interface or adapter 753, which
is one type of communications device. When used in a WAN-networking environment,
the computer 720 typically includes a modem 754, a type of communications device,
or any other type of communications device for establishing communications over the
WAN 752, such as the Internet. The modem 754, which may be internal or external, is
connected to the system bus 723 via the serial port interface 746. In a networked
environment, program modules depicted relative to the personal computer 720, or
portions thereof, may be stored in the remote memory storage device. It is
appreciated that the network connections shown are exemplary and other means of
establishing a communications link between the computers may be used.

[00112] The hardware and operating environment in conjunction with which
embodiments of the claimed subject matter may be practiced has been described. The
computer in conjunction with which embodiments of the claimed subject matter may
be practiced may be a conventional computer, a hand-held or palm-size computer, a
computer in an embedded system, a distributed computer, or any other type of
computer; the claimed subject matter is not so limited. Such a computer typically
includes one or more processing units as its processor, and a computer-readable
medium such as a memory. The computer may also include a communications device,
such as a network adapter or a modem, so that it is able to communicatively couple
other computers.

[00113] While preferred embodiments have been described above and illustrated
in the accompanying drawings, it will be evident to those skilled in the art that
modifications may be made without departing from this disclosure. Such
modifications are considered as possible variants comprised in the scope of the

disclosure.
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CLAIMS:

1. A computer implemented method for generating itineraries comprising:
identifying a departure location, a destination location and a first time,
identifying an intermediary location between the departure location and the

destination location,
identifying an intermediary time associated with the intermediary location,
identifying a weather forecast associated with the intermediary location and the

intermediary time, and

identifying an itinerary based at least on the weather forecast.

2 The method of claim 1, comprising estimating a travel time between locations

based on the weather forecast,

3., The method of any of claims 1-2, comprising:

identifying at least one of a modified intermediary time based on the weather

forecast, and

identifying a modified weather forecast associated with the intermediary location

and the modified intermediary time.

4. The method of any of claims 1-3, comprising: identifying a characteristic
associated with the weather forecast of the intermediary location and the intermediary

time, wherein the itinerary is identified based on the characteristic.
5 The method of claim 4, wherein the characteristic comprises a weather severity

Jevel associated with the weather forecast of the intermediary location and the

intermediary time, and a user preference.
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6. The method of claim 4, comprising:

identifying an alternative intermediary location based on the characteristic,

identifying a second intermediary time associated with the alternative location,
and

identifying a second weather forecast associated with the alternative
intermediary location and the second intermediary time,

wherein the itinerary is identified based at least on the second weather forecast.

7. The method of any of claims 1-6, wherein the weather forecast comprises
information indicating a probability of a specific type of precipitation at a specific

rate.

8. The method of any of claims 1-7, wherein:

the departure location, the destination location and the first time are received
from a remote device,

at least one of the departure location and the destination location is associated
with a current location of the remote device, and

the first time is associated with a current time.

9. The method any of claims 1-8, comprising:

identifying multiple intermediary locations,

identifying multiple intermediary times associated with the multiple
intermediary locations, and

identifying multiple weather forecasts associated with the multiple intermediary
locations and the multiple intermediary times,

wherein the itinerary is identified based at least on the multiple weather

forecasts.
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10. The method of any of claims 1-9, comprising:

identifying a first set of intermediary locations and a second set of intermediary
locations,

identifying a third set of intermediary times associated with the first set of
intermediary locations,

identifying a fourth set of intermediary times associated with the second set of
intermediary locations,

identifying a fifth set of weather forecasts associated with the first set of
intermediary locations and the third set of intermediary times,

identifying a sixth set of weather forecasts associated with the second set of
intermediary locations and the fourth set of intermediary times, and

comparing a characteristic associated with the fifth set of weather forecasts with
a characteristic associated with the sixth set of weather forecasts,

wherein, based on the comparison, the identified itinerary comprises the first set

of intermediary locations or the second set of intermediary locations.

11. A device for generating itineraries comprising:
one or more processors,
a memory storing instructions for the one or more processors, and
a communication module to connect to a remote device over a communication
network,
wherein when the one or more processors execute the instructions stored in the
memory, the device is caused to:
identify a departure location, a destination location and a first time,
identify an intermediary location between the departure location and the
destination location,

identify an intermediary time associated with the intermediary location,
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identify a weather forecast associated with the intermediary location and

the intermediary time, and

identify an itinerary based at least on the weather forecast.

12. The device of claim 11, wherein the device is caused to estimate a travel time

between locations based on the weather forecast.

13. The device of claim 11 or 12, wherein the device is caused to:

identify at least one of a modified intermediary time based on the weather
forecast, and

identify a modified weather forecast associated with the intermediary location

and the modified intermediary time.

14. The device of any of claims 11-13, wherein the device is caused to identify a
characteristic associated with the weather forecast of the intermediary location and
the intermediary time, and a user preference parameter,

wherein the itinerary is identified based on the characteristic and the user

preference parameter.

15. The device of claim 14, wherein the device is caused to:
identify an alternative intermediary location based on the characteristic,
identify a second intermediary time associated with the alternative location, and
identify a second weather forecast associated with the alternative intermediary
location and the second intermediary time,

wherein the itinerary is identified based at least on the second weather forecast.

16. The device of any of claims 11-15, whercin the weather forecast comprises
information indicating a probability of a specific type of precipitation at a specific

rate.
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17. The device of any of claims 11-16, wherein:

the communication module receives the departure location, the destination
location and the first time from the remote device,

at least one of the departure location and the destination location is associated
with a current location of the remote device, and

the first time is associated with a current time.

18. The device of any of claims 11-17, wherein the device is caused to:

identify multiple intermediary locations,

identify multiple intermediary times associated with the multiple intermediary
locations, and

identify multiple weather forecasts associated with the multiple intermediary
locations and the multiple intermediary times,

wherein the itinerary is identified based at least on the multiple weather

forecasts.

19. The device of any of claims 11-18, wherein the device is caused to:

identify a first set of intermediary locations and a second set of intermediary
locations,

identify a third set of intermediary times associated with the first set of
intermediary locations,

identify a fourth set of intermediary times associated with the second set of
intermediary locations,

identify a fifth set of weather forecasts associated with the first set of
intermediary locations and the third set of intermediary times,
identify a sixth set of weather forecasts associated with the second set of intermediary
locations and the fourth set of intermediary times, and

compare a characteristic associated with the fifth set of weather forecasts with a
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characteristic associated with the sixth set of weather forecasts,
wherein, based on the comparison, the identified itinerary comprises the first set

of intermediary locations or the second set of intermediary locations.

20. A system comprising a server and a remote device that is connected to the server
over a communication network, wherein:
the server comprises a computer and a non-transitory computer-readable medium
storing a program causing the computer to execute an itinerary generation process,
the itinerary generation process comprising:
identifying an itinerary comprising a departure location, a destination
location and a first time,
identifying a departure location, a destination location and a first time,
identifying an intermediary location between the departure location and
the destination location,
identifying an intermediary time associated with the intermediary
location,
identifying a weather forecast associated with the intermediary location
and the intermediary time, and
identifying an itinerary based at least on the weather forecast, and
the remote device comprises one or more processors, a display and a memory
storing instructions for the one or more processors to:
obtain the itinerary from the server over the communication network,

cause, on the display, a display of at least part of the itinerary.

21. The system of claim 20, wherein the itinerary generation process comprises:
identifying a characteristic associated with the weather forecast of the
intermediary location and the intermediary time,
identifying a second intermediary location based on the characteristic,

identifying a second intermediary time associated with the second
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intermediary location, and
identifying a second weather forecast associated with the second
intermediary location and the second intermediary time,

wherein the itinerary is identified based at least on the second weather

forecast.

22. A computer implemented method for generating itineraries comprising:

receiving an itinerary request including a departure location, a destination

location and a given time,

in response to receiving the itinerary request, obtaining a list of locations and a

list of times corresponding to the locations,

obtaining a weather forecast for each location of the list of locations for the time
corresponding to each location, resulting in a list of weather forecasts, and

outputting at least one of an itinerary or the list of weather forecasts for

corresponding locations.

23. The method of ¢laim 22, comprising estimating a delay in a displacement due to

the weather forecasts.

24. The method of claim 23, wherein the delay in the displacement is used to modify

the times corresponding to the locations.

25. A mobhile device, comprising:

one Or More processors,

a memory storing instructions for the one or more processors,

a communication module to connect to a remote server over a communication
network, and a display,

wherein when the instructions are executed by the one or more processors, the

device is caused to:
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receive, from the remote server, an itinerary comprising a departure
location, a destination location and an intermediary location, the itinerary generated
based at least on a weather forecast associated with the intermediary location and an
intermediary time, the intermediary time representing the time at which the mobile
device is expected to arrive at the intermediary location, and cause, on the display, a

display of at least a part of the itinerary received from the remote server.
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Maps) &5 i (Google™ Maps) %545, fEIX SLS MY b, 5 A2 il ol 4 2 AH S Bk (K A5
AEMEE IR IR S5 48 b, AT DA pH A (E 2 (A ELIBE I ) 5 I R IR 25 A o A FH X S
P, P T DR S — A8 A B8 AL B 197 1], AT AEEa] DLR [l 3 A~ A
2| B AL I T7 M 812K o

[0053] Wi | 7w, AT FE AR ASEH 310 A2 AT HE 314, iZATHE 314 BLHEALE 316 151K
INfT) 318 FRIFIZE, o iy 18] 5 A7 B AH A R

[0054]  ZE—/sEii /XA, AT FEAR AR ER 310 W DRIt — AN sk 2 AT REIE I DAL P ik
o ARG, BHVE RATREM S 313,

[0055]  7E 55— NSty S, AT DA IRSS %8 T a0/ BRHEIR £ 21 mT LLUSEIR s it 7y =01
THEE A8, HH T CLPEAN S ] IR R 2548 (A D0 Bs iR B 45

[0056]  7E— NSt 7 2 b, 47 RE AR AASEEL 310 J6 W] DL HE GPS 13 4%, ATid GPS W4 12
BIERRAE BRI E . GPS By h] Lk ANMEE 324 4, @ W0 iPhone™ %55, 7F
AL 7 A, GPS & 1T LU ATFHER GPS S 4, W1 Garmin™ 5 Magellan™
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LIRS

[0057] 2 gEfst

[0058]  WIFE 1 7w, B REARER 312 il KA E A EI A 100 A7 FE4E sl 310 Al
T R A 310 FF MK Le T2 B, SRBERE 7 100 AT F2 AL bl 310 FlJE i Fidi 45
310. SEAATIRUL, 2 fetsib 312 T LB B AE P44 254 AP 100 BallifE K o £ — S8
Jr A, ZRER L 312 W] DURERE IR TR O P N B P 1, NI TR 6 B A F B
R IR [R)RH O 1 75 B2 R N PR A7 B I P IR o 490 4, 18 Tk ik SR AEAT FE I G FH 5 R
()50 A FH B [ HBZEA B, 2 e AsiER 312 W DU A 100 Bl iz SR A 4T F2 48 Ak
Bide 310, BREALHL 312 I 0] LA AT R AL i 310 &Ik 0 TATFE B FFARIN (R 8¢ T H
(I B IS o 4040, FH P AT AR RE SRAT 0T 1 v o5 18 482 1) 3= B2 300 T %) D Bl st () 2 I TR
Bl L 30km 55 R M B )49 A N T

[0059] AR — AN Ty X, 2 BEALER 312 Ak 5 — INF [R) B2 iy I [R) R0 i 1) 1) B 24T R A2
AR 310,

[0060] R SHtE 7 20, 2 BEAR B 312 BATFEAE BB 310 AT LUAL THEF GRS S i 1 2
TN [R) 5 12 BT I ) 7R FH P TIUT 3 B 58 B A (1Al PE IR TR) o % 138 BF (8] (1)l oF ] DR
T2, HE RIS (BRAEE P Fa e, 15 WIZ H & I A1 A A BTN 1R) ) « HE R RS
G AF Y. A 5 B 2 2 D) DB B AT R A bR 310 (sl HAth 5 ) B A8l B R Z R B
YRR RS A F A E 5 A R IR B R 2 TR PR A B it B A G IR PRI

[0061] 1 ERTIR, 47 FE AR Bk 310 A2 AT #E 314 SATFEMIFR 313, MRIE— Ll 7y
K, FMTIAAFERLE 316 BIF) R AN A 318 5K . 1% H g R 2% A 3% Gepi b 312,
[0062]  ARYE—ANSiti 7 2, 2 et i) LUk #e B W -~ it de e I oCHE i ) &
I (R B TR), 12 B s TR) o 326 B) 0 B TR 2% 200,

[0063]  7F— NSy b, B ReAE 312 W LU RN B s OGRS A B B AT
() —fd 0%, HH UL 7 m] DUE BIHE A B 2 IO A R B AL 1 9 A < 5 444

[0064] I FiZ St 53X, 2 REARE 312 W] LU £E — YR NY Hp v St R B TR 200 19 R
KL T HNR, BURZ, 1) RN TR AR 200 A2k R Y I 51 6 53 2 A8 4

[0065] A X BEAN B R A 1], 46 B PSR 2% 200 %y S S Fidk . BT DL, 26 B AR 2% 200 2E 1k
XN TREAMTHRE 314 RZ TR 150 515K .

[oo66] 4 b il , AT R A b ER 310 W] DA HEAS [F] A0 46 1 o5 A (R (1) A7 B 3OS B AU/
ZAN B E LI, 76— SE 7 b, SR 2 MT R, 2 fe st 312 NI Z R A
% 160 A LA 5 X6 B TBR 2R ISR TR 150 (BRI 2128 AH 55 1 AU, I T AR 48 A< % X
B XA TR 150 403K B O N AT FEREAT 7028 (sorting) « LGB AlTH4% 160 7] LA
RIEEATRE BRI R EMR = EE (X, KW ) B HRE &k AR, 45
MTRE M BTER . AT AR R 150 AR IEE (TR )
PG — ANt 77 =X iR (CASCARERETE 772X BoRATHE, WImT LAAS IR (R B0 B 8
SRS (AT FEFR 4 o

[0067]  MRFE— NSty X, WX 2 AT REAG VH G RS, W) 5 v ] LUK A2 8 1 i £ Bt
RIASE R e AT R .

[0068] 4N REALHRAZ N T A7 B I A) RS TR A A AT RS R GRS S ) 1, )
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i A AE M 4% 254 WA P 100 RIZZGE R .
[0069] R4 — A5 7 2N, AT LAAE B R T E BRAE R AT RE AR AL B RTI TR) R S T
o
[0070] A4 — NSy 2, B REAI L 312 W] DL FE ZEIR A V1 4% 165, iZIEIR {145 165 {f
FA S R AR R 2 TG40 (g, v BEAT AC I (1 PR Y 22 i % ) 1
(PR ATRE ERSEIR o IR 138 165 W] LE A RA KT AR 4R E e IR I 4 v 1
BAREE . WA ARG THER 165, WX F47 5 316 BIFIR ISR 318 [ FFRAFAHK,
PRI A ZEIR 25 SO ATRE B IRINT ] o P DA, 2 e AT H A o =% 18 Sl 3R P IR VAT AR eAsE e 310,
A RS YRR IS TR) 318 [ 4136 . A BRAER 312 BSOZ BRI IS [B] 318 143K, F¥ 1413k
R 1B I TR 28 200, DU T 500 % 7l 150 (9503 . FTLL, 2448 GE IR il E 23, &2k
IEAGERE o AT DO 2B AT FEREAT G PR A AR 0 J5 18 31 45 08 IR Je 4 ke 4
TERAZIE G FEI , B BEALHA AT FE R A3 313 BLACRAERA IR R 150 K153 .
[0071] H 5 1 g
[0072] P& 2A-2C 2 AR Ui B 5 mp BT I 1 32 S — A B 22 A S 7 20K i e I 25 O AE
K.
[0073] 41| 2A-2C iR, JL i) Piid A 200 AASIRI PR 201 B2 SOW, BT ik P50 <%
NIRRT G TR, TR S IR FEEAS PR T« 2 000 2012 (4, w1 A - 0 A 3
SRR R ) VR 201-30 LA 2014 F1HABSR A S S M 201-1, Bk <% 1R
P B TR TR (NWP) A4 HY 201-5 AR AR I A & 201-6.
[0074]  JE S TR 2S 200 EEEA7 A 220 FIALFESS 210, f7fss 220 WHEH T 7 7AM0F6 4,
AR B AR P IR S5 RS . ALTEES 210 VAN TR A AT VHE
[0075] %G TR A% 200 3@ @15 M 254 MW P HBUE S 230,
[0076]  JHE Tk AS 200 %t R4 I E— RIS L ik
[0077] K 2B S R B TR AR 200 ) — NS 77 3. 7RSI 7 b, A I R AR 200 AL
KM (PType) 73 AT Fidk 4% 202 1 P 3 Z (PRate) 73T Ak 2% 204. P ZAIFR LS 202 £ %t
QAEE’%%FE (A / BAE ) AR BIYR 201 FEICGOUN F4ar H — BN [ ) B _E Bk
KA Z Ao il -

[0078] a. %% :10%
[0079]  b. P& :30%
[0080] c. {4 :60%
[0081] d. UK&E :0%
[0082] e. UKFI :0%

[0083]  SRAA, P I Z TRy 204 MASIE] RIUE R X 45 58 S8 26 L IR N, I LR IX
AN 58 PR 27 okt H P K Id 28 (PRate) [RIRRZR 0 AT TR 20, P ast ] LAl Hh o 1
XoF 2 5 VR 28 24 R 1) — B3 o T i) o 4 R 7 G 2R 3ol 6 1 0 T RO MRS o0 A o 31 L

[0084]  f. TEPEIK :30%

[0085] g. #RFEFEIK :40%

[0086] h. HEREK :20%

[0087]  i. TEJZFFK :10%
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[0088] P JH A0 MR A% 204 F1 P S AR A 202 Hiy HH 1K P s 50 P S AU ks 32K 3]
A G A 206, X Sefg 41 A i NME P 2RI AR (PTypeRate) , i% P BB HE R KR FFK
SRR, BN, WR PSRRIy PR, “P SR (N R, W P RAVHCR KA A {E T DL
[0089] X T-25 78 HIZR 26 B, 2240 4 HH BT 0 T IR 1] 1) B FX) PR 1) P S BT 3253 AT, ik
T B[] () B mT DA [ i (Bt <1 23 ) BROnT AR ) (4lan <1 43%8h, SRS 5 238D, 285 10
SrEPEE) o ZGun] LA HRIS [R) 6] R e 20 OO 55 A A PR ) P 2 BRI A A3 A, B SN U BT
R PR R AR AT o P RAH ARSI AG R TR, X BRI (R (AT P 2R T 2 o A i o Tk
BANE 2 M

[0090] =75 & 2B, TR A& 4% 206 M P AR A% 202 Bl 28110 P 2R AL 3 AR P &
B AT 204 Bl 411 P Z 50 A0, LUK ITIR P SR A AT IR P 20 A0 215 i
— 21 P RAE AR AT, B ITIR P 2R S A R LUK 1 R Ry 2 R A [ B K
Hi0F 72 <N BT E 7o X N

[0091] R P R AGUIT F4E 50 %, BEW 0%, %W :30 %, UK 0%, VKK :20%,
PLK P HCRDAGINT TEFEK (0%, B K :10%, FEERRIK :20% , B FAK :30%, 77
F7K 40% , W) P R AL A3 ARl LAUTF

[0092] 3% 1 :P SRRV P AR K] 7

[0093]

PEAR | BT i 5] b 35 RE b, &5
Pig & 50% 0% 30% 0% 20%

AR | ARBEK | RBEK KK KK R K
0%

BEBRK 5%2E | LBK | 3% BEF | LRBRK | 2%BER

10% &g #*® %3
PEBK 10% F* | ZBEK | 6% FE | AEK | 4% FAE
20% AE%E * @ K
TEBRK 15% F | RBK | 9% EF | ABK | 6% A
30% E%E * @ ki
PEREK | 20% & | ABK | 12% PE| AEK | 8% PE
40% T%E *® R

[0094]  [PAIUL, THARZL G 4% 206 g BERR AL B K A B B4 PR 8 O M AR e R 3R A3
DAY 2 18 AR BCRE 52 2R AL IR B /K IR 2R, 491 20 %6 J L IR B BT B, |8 1296 LRIV B R
N o FE— ST 2P, BEUE R R I 5 SO BB R, DU AU A Sk i
[ HY P 7R SCAE e B, 596 55 159 Z TR Rl LU SCAS “/ JLR Y SCHK, 1M 40% 5
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70 % Z A MR ZE ] DL SCARC L3 B AR T R AH G SE %, HHth, AU 278 60 % JLAR K
FEERE, LR R LR EERE,

[0095] TR 5 — ALt Ty rh, BRI E — D e T (Pl e B A dE Gl R R A sl
) KA ENAFR PRI E R AR Flan, Frid 4145 Rl LR TR
B RERER, W RE A R R B PR BCE R RS v e R RN B T T B PR B
A A 2 b R P e T PR sl R TP PR L PR S Bk A PR L PR S sk E
Jarasgaray

[0096]  [Kl)H:, A0 PR 2§ 200 FZ 0T 250 I FICHR 1 47 B 0 75 SR I YOO ) i TR) R/ BRI
(i) [ B8, -2 A o) 2 5 67 B RNV R s B TR) 1 P 2R BRI R A A o

[0097] & 2C 7 tH 1 6 I IR AR 1K) 5 — AN St 7y 3K o ARz SE Ty b, RN R A 200 4
15 P 2RAN L PSS / BElEE 202-C T P R340 PR 2% 204,

[0098] I 2B rh A7 (1) St 77 SRR, P I 43 A TR A5 204 AS[F] KT 201 BRllont 25
TE 24 IR GO, FF DA IE AN 2 M 2 s SR i B K TR (P TR ) (IR 6 73 AT T
oo B, P IR ] DU H A T 4A i 1 4R 2 B — BN IR R) B ) e A R sl R 11 7
B PN AT o A9 2

[0099]  f. TEF%7K :30%

[0100] g #EJFPFK :40%

[0101]  h. HAERFIK :20%

[0102]  i. FEJEFFK :10%

[0103]  4Rifj, P RAI PR 28 / BEUlcas 202-C ANt 5 AN [ 8 20 () & 7K AR S R 20 A o 1T
JE PRI PERS / R 202-C A I35 201 B2k 645 8 26 FE IS % I, AAAS
[F K A AR P B — N BEK SR AL . d, 5T IR 201 Bl s, P oRALIEFEds /
FLlleds 202-C MLLT BEAK SRR A R Pk BT RefE b C 462 (R / B E ) RS

BRI ER

[0104] a. &%

[0105] b. P&

[0106] c. MW

[0107] d. K&

[0108] e. UKk

[0100]  f. VE&& (fHlH1, atc.a+d. b+c, ate. cte. d+e 2524 )

[ot10] A4 L1 513 K R A SR AL I B2, 3140 7 A2 EALEFE— BRI . 43
41, w] LR B T MR N TR A I P D X 40 e A AR 4 I TR n] BE R PR SR AR, BRKR
REMEAREAM IR b b, d TR RS E AL B AT (8] 6 £ A~ 55 A0 B AR ) P
IKRSRAY, BT LLIEFE I B KSR ALRE HLAT 10096 (A7 0B AE.

[0111] W H b A SRAY B K SR AL 1 1) 3 m] LA AE R s B A AS A B A R AL IR TR 5
(A, B T MR R DK AIORE S5 AS ) VRG 2R8  TRG 2RI S w] ] T B £ Ry
BRI, fn B AR () o, JFn] A V2 ANAIRR G 2R 8, 2R AN [F R & A K
R E

[o112]  AE5— At 7 b, FACGRRIAN Y PRI PR / Blieas 202-C Jed 2 M
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I P AS 200 S0 ER TP B rg U Ui, FE I A 200 W DL AR (A, B =05
ZIRSS ) G KN BT A 45 58 A BAE 25 78 I TR) 55 v] e i AR B R /K SR A8, I TR 53¢ ] B 1) B
FRBERI PP R, o FEIX PG BT, X B K SR AR L A A I TR 2% 200 BT . X1
TN TR 28 200 F N 28 B FE 1B/ 2, AT AT LA 28 J IR TR A% 200 [T DN 2, 15 1)
LT AR D AR PAT I 4

[0113] #4370 P S £y / Fallcss 202-C 1 P s #8730 A0 TR A% 204 %y H 1R B8 1 B
IRRBIM P I AL ALk ), Wi R IR PR R A P2 S, DL P s Zaqi i b s,
W25 115 BT 7w

[0114] a. 5 :30%

[0115] b, BEHE 40%

[0116] c. T :20%

[0117] d. \EEREE :10%

[o118]  [RIA P e — PRk 82, oy DA 7 B2k b B S D) 3k BT AL A, Dl i &
KGR EAE . B P RRIEREAT / Feleas 202-C S5t —4 (L AY) #xtgs e g
FIESH TR BT P /K 2R Y, G 51 P 3 R0 AT AR 2% 204 %y m MHER AT, WA & 03 % AR SR
PTG m A (w1 A4 ) R PHR AT o

[0119]  FEHrHH & 2 AR R AR I, BR8N 33 [ 5 SO R IE R, DL TR
B A MR ] A P BRSO E R, FTE L A s i s 7 SR i, 5% 5 15% 2
[E) PRI 2 m] DA SOAR /N L7 R, T 40 % 5 70 % 2 (A MR ] LU SO R L7 8“IR
T REAH RIS SR, L, RE AR B “60% JLRMEEFE " WRh “ RLEEEFFE,
[0120] [l 40 FRUFRAS 200 FEC T 2 50 I FOUHR 100 Ao B AN 55 B0 I YL (¢ Iy TR) R/ B
() TR 88 , 40 HE B 0T 25 7 6 B VBT AR o I TR) PR P e 3 1 PSS BRRN P IR 73 AT

(01211 AR ] 2C Ji s 1) STt 7 =2 PR A I YR 28 7 75 B3R I JE S8R 250 R AT 2B vh
Py St 7 SOrT RE 2 A A . ] LA A I 2B s 7y /15 2 IR AR 3 S 3R ke AT
2C st 77 X0 SR, P 2B 1S it 7 AR SR AL AT AT s 45 08 A B ATIN [] 1) < 5 P B (1)
VAN RS T/ (snapshot) ERTRELL ] 2C sl 7y =08 A4 .

[0122] &) 4A 2L m] LSS B SE it 7 S — AN W4 R BT K s o ] DLPE 2 A2 P o vk 45
ML 252 W] LU I8 15 M 4% 254 SEAT U7 IR I IRSS 4% / VHEAL 250 b SEER A I Pk 4s 300, %
P v SRR LS EANR T 2 il A i & o SN A 85 o R & P A i 55« A
2P s v AL 252, BN P AT LU N A7 B 2 TR 7 ) ADC L S N HH e i 1) (5 D)
A5 FH AT I TRIE A RN TR) ) o (5 S8 I 15 X 49 08 B PR IR 45 2% 250 IR 554 250
FEMNALE A B B L BT E SR DL A S Ik 2oy B AN R I Pl — 2k (0] o i
5 B 20 Pk (7], R 55-2 18 0 FLA5 P2 7 IRl LR U 2010 IRSS4s 250 FRT DAAFAAd A M P 25
FHIE ] LAY il 55 =07 1AL AT FEE 320,

[0123]  fRideHh, & um v AL 252 BEfE 5 A GPS. FERXFME LT, v e 28 7] DAFR AL i
S 260 [P 58T, LU T S8 b o (5 4 B 42 1) R N Y o

[0124]  [&] 4B & H ] DLSEIR Sl 77 =0 5 — AN WS I I 7 g o 7R sty Kb, P
1E GPS SRk s LA B A EITFE. GPS Sk &% B R BEE N M arfi & . a7
f7 BB 2 H I DL S B2 b PR deml ULgs i DAL 332 # R IX RIS 45 250, JIRs4s
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250 TS it () BEASL R AT LSRR [T o) 5 2 1% 286 P S Bt sl PR R N T, 0 A0 P R R 6 9K
B R K GPS SRR A& 330, LU IS INE GPS 4% 330 45 AT HE L.

[0125]  7F—/NSit 7 =, WS A8 GPS i/ B W 2% Dh B8 4 1 4% 28 AT R, )
AT DASE T FH P AR B 2R R BT R AR S A A 1) 50 SR B N T

[0126]  FE—/NSitE 7 3, AT DAE b ] b 3 A J e IR R 5 A i ) TR A QRN )/
I TA) (R B o AE— A3t 7y =X, s b o i TR 2 2 B AR B 312 26 T U Ar i & A L LA
NGNS IBEA AVl TF B BE TR

[0127] G RO4RVERRAE

[0128] & 5 /R tH T & TE I TH R R AR RR SR s 40 B, 78 BTk v SRR RS o RT DL SR 2
SRR BB s 0. FTIMHR S E 5 F %, H B ER MG 1E BT SRR
T F T SRR () T SRR, 45 G R SR v] LSS S it 77 5K AN 048 B 4Lk
SEIR S g 2, AR AN I St 7 = SE TR 47 Ol T o] UK AR A B AR AR ek
[0120]  HARAS RN, (HA2 LIVF N PATHE S (WP ) M — RIS iR T
St 75 2 TR T ML AT B AR T AT, 1 S AT AL F R EE BRI
BB RETFHL B ARG, 9 Wi o v 3 2 B b Dol f 38 i ik 0L — R
5 > PR BT FE AT e 78 AT 45 B IR 58 Hh G 2508 2 Y (R 9 B R R AL A B &
AR R

[0130]  1fif H., ARSI AN G0F 23 BRAZ, 7T UL HAl TH R HL R G0 i B R S it U7 2K,
PR AT ENL R AR E AR TR U & 2 0TS R G T B 28 BOnT Jw 2 1R 9%
HL 7 it 4 PCS /NP SREHL KB TSR e 53 W U T RE HRL UG o SR AIL A0 (RF)
WAL (IR) A& N AN BEE (PDA) BV SEHL AT 28 B AL AR ipod
8¢ ipad RN IR A — DB TR T & A AR AR R 4 B BRI AT IX
HLATIR ) 5 1N R G AT A HoAth T S8 4 o S8 W] DALE L rp T 4% v 28 e 3 £ ) 4 e F Je
Ab PRV A PAT I 2 A o EIR B SEI S 7y e AR 0 A SRR e oh, R e HmT LA AL
T AR TG TR A AT ISP E 2.

[0131] B 5 (79 PR Rl R R PR AR 1 S 720 2 2008 V5 1% 2%, il v AL
720 BLERAC BRI 721 RGAT A 122 AR E L S R R AL (B RGAAMERE) R
FERIAL IR T 721 RS R 723, W LLHAE — MO T 721, siEF DA 2 T— b3
BT 721, AT vHEHL 720 (R ALIE LS P DLALHS B e kb BB T (CPU) 80 2 AbBE 50T
CIEHHAFATEEIRES ) o TFEML 720 7T LU R E ML A0 - B B T HE
FAVITHRNL 5258t 7 IR A PR

[0132]  RARLLL 723 1] LI 2 PR 1) S 2 65 0 P IR A R (R S 2R 45 M, ik (S 2k &
T ARG A7 i Ay B R B i A AR s A LR 2R DU AT & R R R RPN R R B 4
EREHI RS . RAEAFMEAIET] LI RIRR A A7 fds , 77 AR R sefriads (ROM) 724
FHREHLAT ATt 2% (RAM) 725, FEAH A /4l R4 (BIOS) 726 {7 fii/E ROM724 Hh, iR A
BN/ MRS 726 AL (BIANTESR B ) FEhAE AL 720 Py BT TRAE A S
FEARGIFE o 7E B SR ARP I = R — AN st 7 2, THEAL 720 B4R T SO S N
RN ) TR SN2 727 1 T 2B 'S N AT B Bh B4 729 MREAE SRS % 728 F1
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FAEEURUS N AR B 64 731 (340 CD ROM B HAREA R ) I ALERE) % 730, 78 FT R
PR B 3 B R A e 1 S g S, A 2 R M BRAE 5 1 RAM SRASEAT; F AL IR B 4% 727
AL 729 FeBL RSN #Y 730 AR ALIThEE, LMET A TR I/ RIS EIXLen]
eyt 77 2, RAM W] DA 8 EVHE LR ST, B RAM 1] LR RS 5 RAM B84, 18 Q1 55452
HINAER.

[0133]  7E TR AORA I 3= i S i 7y by, BE AL IR B 2% 727 AL IR B A5 728 FUOGAL IR )
25 730 J3 3 B B AL IR B A8 4 1 732 BB IR B A L 11 733 FDC B IR B AL 1 T34 R R
Gk 723, KBNS S OGRS N LA S B ST SRR SRR A HORE 45 R TR
PRI F 0L 720 (9 HAWEAE EE 2 R AR . ARSI HIAR N NI AR, 7T DA
AT VALY P AT BRI B ST A FUA] LA TR MR R R B T, BT id
VAL AT A TS Qe N7 R B R B AR SR 2 ARG  RAML ROM 5555,

[0134]  ZAFEFPRHOR] DUAE b AL B AT RG4S 729 06AE 731, ROM 724.8% RAM 725 1, ATk
P P AL FE A E R GE 735 — A EZ AN HFEF 736 HAth R PR Ele 737 FIFE P48 738,
M PP CUE N5 CREWBERL 740 F1E A7 e 4% 742) AN NI 720 S\ a2 FE S o
ARSNGB (R ) AT DUVELFEZZ 50 R B R L e a2 [ 2 3 T R 2 R i e
SRR AR A o T U EL A A N TR 20 B R B R G R I R AT g 42 11 746 FERE R Ab
R TC 721, (B AT DLd ik AR O (R AT o Ui ks ) B8 A HRAT 4k (USB)) &
Feo ah, AT LLE 2 v RAR LB R S RS A LU T s N o

[0135] M AL 747 BH AR A 1) S5 7R 4 1 45 48 FH i WA AT e 748 14 LR3I AR
G2k 7230 FEITE SRR S — AN S Ty 2, IR B RSV A R s (LCD) « BR T
WEAAR, VA HLE F AR A B s Rt g A 88 FA4T EpL. B AAs mT LA
ALHE SR VT FH P I I 4 Hs SRR 1T 5 o E LR 1 B R AUk R 1T

[0136]  T1EAL 720 A LME 5 — AN B E AN WHm R v AL 749 I fR v ALK 2 A i 4
FE MG AL rP A o G R BTl 720 SR AL 720 —HB 0 A A B A% SE X s
PRGSO PR TR R A P8 A o IEFR TS 749 W DU A T B IR SS
o RS AR PCLRE T i O S A B A A L g Y AT, OF R BRI 2 8O L
KT VHEML 720 Frik i o, BARE 6 hURH T AE #2750 18 6 TR H 124
HEBAFE RN (LAN) 751 FT I (WAN) 7520 J6A% R IE I BR B 3 DL -9 A 28 AL i R T
BRI 8%« P 06 190 0 IR0 DY o

[0137] 4] T LAN B R ERIE bk, 18001 720 38 VE S — i £ 045 1 0 4 42 11 s e
B TH3 IER BN LS 751, T WAN BC I EREE i, T AL 720 M B FEEE S —FHEE
2% IR AR R B 754, BRATA LAY (1 18 i WANTS2 (g d, ERIRR Y ) S 7 {5
1EBEE o AT LASE P RS E0 CT hI A 2% 754 42 FRERAT R 1142 11 746 BRI R4 M4 723,
TEM 28 IR B, SN ATHENL 720 FHR M8 &N ATEEAL 720 1 —30 70 B R P ]
DIAE i AR FRATAE RRATAE VLA T o AT LA, BT B9 X 8 e 2 R 49 PR 1, A AT
SN TR N BB 1 HoAth 7 =X

[0138]  FIA T 0] FH T SE IR AT HE SR AR 1 3 8 i S e g s AR IR VE IR BT W DA 25
SR SR P B SRR A I A R ) S 7 T SRALRT LU R SEAL TR B A B AL
ARG I EAL A7 2 L ST AR AR v h ST 6 b BT B SR AR 1 2 5
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Abstract

Provided are methods, devices, and non—transitory computer—-readable storage mediums to
generate an itinerary with a weather forecast., The itinerary may comprise a departure
location, a destination location and a first time. Based on the itinerary, an
intermediary location and an intermediary time associated with the intermediary location
may be identified. A weather forecast associated with the identified intermediary
location and the intermediary time may be predicted. A weather risk associated with the

identified route may be assessed and based on the assessed risk, an alternative route may
be additionally identified.
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