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(57) Abstract: At least one computer-readable medium on which are stored instructions that, when executed by one or more processing
devices, enable the one or more processing devices to perform a method. The method includes the steps of receiving from a user via
an electronic device a request for a good or a service, receiving via the electronic device the geographic location of the user, and
determining an optimal provider of the good or service based on the type of good or service and the geographic location of the user.
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SMART SERVICE ROUTING USING MACHINE LEARNING

Priowry Crang

f001} This appheation claims priority from US. Provisional Application Serial
Neo. 627704226 filed Apni 28, 2020, the emtircly of which is hereby Incorporated by

reference as i fully set forth herein.

Bacgarouxn

{0002} The delivery of goods and services needs improved speed and efficiency of
service routing, lowered cost of services and goods to the consamer/chent, and ncreased

revenue of pros andfor providers of goods.

DRAWING FIGURES
fO003] FIG. 1 is a schematie view of an exemplary operating environment in which

an embodiment of the nvention can be implomented;

HIBO4] FI1G. 2 is o functional block diagram of an exemiplary operating environnient

w which an embodiment of the invention can be wnplemented;

{0005} FIG. 3 18 a schematie dhstraon of a selection engine according o an

embodiment; and

joa06] FIG. 4 is a functional block diagram of an exomplary operating environment

i which an embodiment of the invention can be implemented,
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Der AILED DESCRIPTION

j0087} This patent application is mtended to describe one or more cmbodiments of
the present mvention. 1t is to be understood that the use of absolate terms, such as “must”
“wifl,” and the like, as well as spectfic quantities, 1s o be construed as being applicable to
one or more of such embodiments, but not necessarily 1o all sach embodiments.  As such,
embodiments of the invention may omit, or inchude a modification of, one or more features or

functionalitics described i the context of such absohite terms.

j0088] Embodiments of the mvention may be described in the general context of
computer-executable instructions, such as program modules, being executed by a processing
device having specialized functionality andéor by computer-readable media on which such
mstryctions or mwxdules can be stored.  Generally, program modules nclude routines,
programs, objects, components, data structures, erc. that perform particular tasks or
implement particelar abstract data tvpes. The invention 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 computer storage media inchuding memory

storage devices.

j0009} According to one or more embodiments, the combination of software or
computer-executable instructions with a computer-readable mediom reselts in the creation of
a machine or apparatus.  Sinularly, the exccution of software or computer-executable

instructions by a processing device results in the creation of a machine or apparatus, which

gy be distinuishable from the processing device, itself, acoording to an embodiment.

0] Correspondingly, it 18 to be understood that a computer-readable medium s
wansformed by stoving software or compuier-executable mstructions thereon.  Likewtse, 8
processing device is transformed in the course of executing software ot computer-excoutable
instructions.  Additonally, it is to be understood that 8 first set of data mput to a processing
device during, or otherwise in association with, the execution of software or computer-
executable instructions by the processing device is transformed inte a second set of data as a
consequence of such oxecution. This sccond data set may subsequently be stored, displayed,
or otherwise communicated. Such fransformation, alluded to in cach of the above examples,
mav be a consequence of, of otherwise involve, the physical alteration of portions of a

e
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computer-readable medium. Such transformation, alleded 10 1 cach of the above examples,
may also be a consequence of, or otherwise mvolve, the physical alteration of, for example,
the states of registers and/or counters associated with a processing device daring exceution of

software or computer-executable instructions by the processing device.

{0011} As used horein, a process that is performed “agtomatically” may mean that the
process 1s performed as a result of nachine-executed instructions and does not, other than the

establishment of user preforences, require manual effort.

6612 With reforence to FIG. 1, an cxomplary system fov mnplomenting an
embodiment of the invention includes a computing device, such as computing device NG,
which, i an embodiment, 18 or includes a smartphone. The computing device 100 typically

inchides at least one processing unit HI2 and memory 104,

FORLY] Depending on the exact configuration and type of compating device, memory
1 may be volatle (such as randonaccess memory (RAMY), nonvolatile (such ag read-only
memory {ROM), flash memory, cic.} or some combination of the two. This most basic

configuration is tlustrated in FIG. 1 by dashed line 106,

{6014} Addivonally, the device 188} may have additional features, aspects, and
functionality. For example, the device 100 may nclude additional storage (ramovable andfor
non~-removable} which may take the form of, but 1s not limited to, magnetic or optical disks
or tapes, Such additional storage is iHustrated in FIG. | by removable storage 108 and non-
removable storage 110, Computer storage media includes volatile and nonvolatile, removable
and pon-removable media implemented in any method or technology for storage of
mformation such as computer-readable nstructions, data structares, program modules or
other data. Memory 104, removable storage 108 and nom-removable storage 110 are all
examples of computer storage media, Computer storage media includes, but is not linuied to,
RAM, ROM, EEPROM, flash memory or other memory technology, CI-ROM, digital
versatie disks (DVD) or other optical storage, magnetic casseftes, magnetic fape, magnetic
disk storage or other magnetic storage devices, or any other medium which can be used to
store the desired information and which can be acecessed by device 100, Any such computer

storage media may be part of device 100,
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{0815] The device 100 way alse woelude a communications conncction 112 that
allows the device to communicate with other devices. The communications conngetion 112
iy an example of communication mwedia. Conwnunication media tvpcally embodies computer-
readable instructions, data structures, program modules or other data 1n a3 modulated data
signal such as a carmier wave or other transport mechanism and inclades any information
delivery media, The term “modulated data signal” means g signal that has one or more of its
characteristics set or changed m such a manner as to encode mformation in the signal. By
way of example, the communication media includes wired media such as a wired network or
direct-wived connection, and wireless media such as acoustie, radio-frequency (RF), wfrared,
cellular and other wircless media. The term computer-readable media as used herem includes

both storage media and communication media.

f0016] The device 100 may also have an mput dovice 114 such as kovboard, mouse,
pen, voice-mput device, wach-input device, ete. Further, an output device 116 such as a
display, speakers, printer, etc. may also be incloded. Additional input devices 114 and oupt

devices 116 may be included depending on a desired funciionality of the device 108,

{0017} Reforring now to FIG. 2, an embodiment of the present invention may take the
form, and‘or may be implemented using one or more clements, of an exemplary computer
network system 260 that, m an ewbodiment, ncludes a server 230, database 240 and
computer systemn 260, The system 200 may communicate with an electronie client device
270, such as a porsonal computer or workstation, tablet or smartphone, that 15 linked via a
conpmunication mediam, such ag a network 220 (e.g., the Iaternet). to one or more electrome
devices or systems, such as server 230, The server 230 may further be coupled, or otherwise
have access, to a database 240 and a computer system 260, Altheugh the embodiment
ilustrated m FIG. 2 includes one server 230 coupled fo one chient device 270 via the network
220, it should be recogmized that embodiments of the invention may be implemented using

one or more such client devices coapled © one or more such servers.

17

{0018} The chient device 270 and the server 230 may include all or fewer than alt of
the featwres associated with the device 100 illustrated in and discassed with reforence to FIGL
1. The chemwt device 270 includes or is otherwise coupled 2 a computer sareen or display
250, The chent device 270 may be used for various purposes such as network- and local-

computing processes,
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108191 The cliemt dovice 270 s hinked via the network 220 to server 236 so that
compuier programs, such as, for cxamiple, a short message service (SMS) application,
running on the client device 270 can cooperate in two-way communication with server 230,
The server 230 may be coupled to database 240 to retrieve information therefrom and to store
information thereto. Database 240 may have stored therein data (not shown) that can be ased
by the server 230 andfor client deviee 270 1o enable performance of various aspects of
embodiments of the mvention.  Additionally, the server 230 may be coupled to the computer
system 2640 in a mamner allowing the server o delegate certain processing functions to the
computer svstem. In an cmbodiment, most or all of the functionality described horein may be
mplemented in a desktop or smariphone application that may include one or more executable
modules.  In an embodiment, the chent device 270 may bypass network 220 and

conunumicate directdy with compater svstem 264

{o02o] An embodiment of the fnvention provides a method of assignming service
professionals and debivering goods to customers. &n emhodiment of the fnvention provides
machine learning, using a combmation of data sowrces, leveraged fo cfficientdy route a
service or goods request to a location and cluster jobs for professionals thus mininuzing total
cost to delivery, passimyg on savings to the client, and maxinuzing revenue or mupimizing
time/resource cost o the professtonal. Data sowrces include proprictary data collected on
clients requesting sorvices, pros dehivering services, plus omline available data on supplics
{e.g., Home Depot, Lowes, Tkea, ete)), GPS location of the requesting party, GPS data on a
photo of a property to be serviced showing exact location of the property, other jobs being

requested in proximity or of similar kind, et

21} One or more embodiments may employ the following  technologies:
Proprietary digital rolodex of professionals, GPS locations, camera such as that included in
smartphones, mobile phone, proprictary jobs and quabity control data, and quote

generationdabor cost data.

X2

022} Efficienmt  and  “wmart

routing  of  services, products and  service
professionals wses a unigue combinmation of internal and external data according to an
cishodiment. When combined, services can be debivered to customers faster, and at a lower
cost. Savings 1 cost can be passed on to the customer while increase in revemue can be

passed on to the pro. When machine learnung and artificial intelhigence (A6 are applied to

G
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this problem, cvery routing transaction provides addinonal data to improve fisture routing
activitics resulting i continuous dmprovement of tho roufing capability. Data sources
mcludes proprictary data collected on chients requesting services, pros delivering services,
plas ondine available data on supplies {e.g., Home Depot, Lowes, thea, ete), GPS location of
the person requesting, GPS data on the photo showing exact location, other jobs being

requested in same proxinuty or of a stmilar nature 1o the job requested, efe.

[6023] In an embodiment of the mvention, a customer communicates an intent to
order a good or a service. Such a comumunication may be made via an electronic device, such
as a smartphone, and can be o the form of, for example, a short message systom (SMS)
copumwnication or voive call. Asn ewmbodiment identifies the castowmer and all relovant
information sach as the goodiservice desired, data identifving the customet’s location, and
service provider Tocation data. An embodiment processes the custoraet’s request along with
location data to determvine specific needs. Needs may be idenufied using a combination of
kev word recognition, customer order tustory data, location data, service provider location
data, and customer satisfaction data, An embodiment may use a combination of key torm
{word and verbal} recopmition for automated collection of key mformation needed for any
given request. The recognition and required imformation can be continually refined based on
operational results of the system (Lo, attributes of successiul / unsuccessiul orders can be fed
o the learning system), Manual review can happen for a )])illi)i‘i{}” of reguests as a stop-gap
where the systom according o an embodiment is unable to complete the reguest
automatically. Therefore, manaal intervention can be based on a dynamic set of paramcters.
A goal of an embodiment is o drive down manaal intervention o zero. Manual intervention
attributes can also be fud mto the learnimg model o climinate future inferventions of such

type.

{0024]  An embodiment may include proprictary algorithms o determine who is
the optimal supplier of the good or service needed when taiing tnto account o large collection
of data mcluding location, sinslar customer satisfaction, other jobs being reguested noarby,

cost of the service, the specific customers order history and deliveryiratfic data.

[0025] Reforring to FIG. 4, and i an embodiment of the nvention, a customer
mtintes an order for a good or service by sending a voiee eall or an SMS message ncluding

text andior a voice recording from a cliont device 270 to server 2341 gsing a designated SMS

wffpn
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sumber asseciated with server 230, In dus embodiment, 8 recognition sorting apphication 415
executed by the server 230 monitors cach call or SMS message inconung from client devices
270 and, based on one or more charactensties associated with the call andfor message,
wentifies the type of good or service requested by the customer. The one or more
charactenistics may include one or more kevwords, textaal or part of a voice recording, in the
toxt message or voice call that indicate the fype of goodiservice requested and that are
recogmized by artificial ntelligence associated with the recognition sorting application 4135,
Once the requested goodiservice has been identified by the recognition sorting application
415, and as explatned in greater detail below, a selection engine 410 oxecuted by the server
230 identifics an optimal service provider 420 from among a plurality of service providers by

which the order should be fulfilled.

[6026] As best iHustrated in FIG. 3, the selection engine 410 may detormine 3 bist
of suitable service providers 420 ranked by scores assigned to cach candidate service
provider hased on one or more comtbhinations of the following non-exhaustive hist of factors

derrved from data sets that may be stored in, for exanple, database 240:

[6027] Location{s} of service{s) to be performed andéor customer, which may be

determined using GPS data received from the custmmer’s client devige 270,

{0028] Location{s) of qualified professional(s);

jon29] Geographic location of greas the professionals are willing toservics;

{6430 Lovationfs) andfor cost of waterials and tools required to falfill customer
FOUUOSE;

joB31} Estimated drive times required for professicual to fislfill servion;

{0032} Factors affecting transport umes {e.g., weather forecast, projected tatfic

patizrns, o)

6033

duration, efe. )

{8034}

ete )

Service attributes {e.g, after-howrs work, dollar amownt of work, work

3

Professional attributes {c.g., ropugation, skill ratings, professional ratings,
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{0035] Adtribates of propertylocation o be sorviced (v, parking onsiie, office

check-in, affer hours work approved, etc.).

LRI The server 230 dwough wired or wircless means may then offer the
requested service fransaction to cach of the histed service providers i descending order of

rank yntil the highest-ranked provider accepts the transaction.

{037} The routing and sorting fuuctions may be porformed on respective
difforent servers or on the same server such as server 230, In an embodiment, the routing and
sorting fucnions are cload-based services that alse egrate with the servige reguest angd

fistfitlment system.

{0038 For example, an order comes into the system from John who needs his
gutiers cleaned ASAP. Relevant customer data 15 that John lives in west Bellevue and lus
house s 4500 square fect 1n size. Relevant pricing data is that the value of Johr’s home is
$1.2 mitlion and the average cost of gutter clearing in west Bellevue s $250 per thousand
square feet. Relovant order bistory data is that, on average, a pro spends 2.4 hours an site and
receives a d-star review when clegning gutters m Jolw's newghborhood. Relevant service
provider data is that the ncarest service provider with avatlabibty today s located
Kirkdand. Since this 15 within a radias of less than 3 miles, #t 15 well within the pro’s normal
working zone and will not impact the cost of the po’s servics. This pro has above gverage
atings on gutter cleaning projects. The sccond nearest servies provider with avaidabiliey
today s located in Redmond. Traffic 1s expected to be bad this afternoon which will impact
this second pro’s relative time cost. The optimal service provider (in this case the ene located
in Kirkland) s notificd of the job to which he is assigned. I he rejects, the second-best
provider (in this case the one located n Redmond) is assigned to the job. Similarly, if the
request 13 for a good, a similar process is emploved, the local supplicr Is notified of the

request and delivery of the good initiated.

jOB39] While the preferred embodiment of the mvention has been Hustrated and
deseribed, as noted above, many changes can be made withowt departing from the spirit and
scope of the mnvention.  Accordingly, the scope of the jnvention is not Hmited by the
disclosure of the preforred embodiment. Instead, the invention should be detormined entively

by reference to the clams that follow.
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What s clammedis:

1. At least one computer~readable mediim on which are stored instructions
that, when executed by one or more proeessing devices, enable the one or more processing

devices o perform a method, the method comprising the steps of
recetving from a user via an clectronic device a request for a good or a service;
receiving via the electromie device the geographic location of the user;

identfying a type of the requested good or service hased on an electronically

determined keyvword in the request; and

deternuning a optimal provider of the good or service based on the type of good or

service and the geographic location of the user.

P

2. The medium of claim |, wheren the method fiwther comprises
determining an optimal provider of the geood or service based on a geographic location of the

optimal provider.

-

3 The medium of claim | whaein the methed further comprises
determming an optimal provider of the good or service hased on a geographic location of an

area in which the optimal provider s withng to provide the good or service.

4, The medm of claim 1, wherein the method funther comprises
determining an optimal provider of the good or service basced on one of a location and cost of

supplies required to fulfill the request.

5. The medium of clan 1, wheremn the wowihod Ruther comprises
deterrmining an optinmal provider of the good or service based on an estimated drive time

required for optimal provider to fulfill the request.

6. The medinm of clam 1, wherein the mothod frther  comprises
determuing an optimal provider of the good or service based on projected taffic patterns

proximal fo a location of the optimal service provider.

Qe
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7. The medium of eclamm 1, wherein the method fiwther comprises
determining an optimal provider of the good or service based on a rating of the optimal

service provider.

TN
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