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(57) Abstract: Systems and method for dynamically managing add-on orders within a delivery service application. For example, a
computer-implemented method includes obtaining data indicative of a primary order request. The method includes selecting, ranking,
and displaying menu items for add-on orders associated with a primary order. The method includes obtaining user data provided by a
user through a user interface associated with a delivery service application. The method includes determining, in response to obtaining
the user data, that the primary order request is eligible for an add-on order. The method includes determining merchants for the add-
on order. The selected merchants can be determined from a plurality of candidate merchants based at least in part on analysis of
merchant-specific data relative to the user data indicative of the primary order request. The method includes updating the user interface
to display data associated with the one or more selected merchants for the add-on order.

[Continued on next page]



WO 2023/211733 AT IA0R !0 0000 0 0

(74) Agent: FANT, Lillian G. et al.; Dority & Manning, PA ., P.
O. Box 1449, Greenville, South Carolina 29602-1449 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AOQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL,CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN,HR,HU,ID,IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE, KG,
KH, KN, KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY,
MA, MD, MG, MK, MN, MU, MW, MX, MY, MZ, NA,
NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO,
RS, RU,RW, SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS,
ZA,ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, CV,
GH, GM, KE, LR,LS, MW, MZ,NA,RW, SC, SD, SL, ST,
SZ, TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ,
RU, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT,
LU, LV, MC, ME, MK, MT, NL, NO, PL, PT, RO, RS, SE,
SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ, GW, KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))




WO 2023/211733 PCT/US2023/019077

MERCHANT SELECTION MODEL FOR DYNAMIC MANAGEMENT OF ADD-ONS
FOR DELIVERY SERVICE ORDERS

RELATED APPLICATIONS
[0001] This application claims the benefit of priority to U.S. Nonprovisional Application
Serial No. 17/733,276, filed April 29, 2022, which is hereby incorporated by reference.

FIELD
[0002] The present disclosure generally relates to dynamically managing add-on orders
within a delivery service application. More particularly, the present disclosure is directed to
features for selecting, ranking, and displaying menu items for add-on orders associated with a

primary order.

BACKGROUND
[0003] Food delivery services allow a user to request a service that may be performed by
a vehicle and/or courier. For instance, a user may request, through a food delivery service
application, a food delivery service having a pick-up location, a drop-off location, and an
item for delivery. A courier can be assigned to perform the food delivery service for the user.

This can include transporting the delivery of the item to the drop-off location.

SUMMARY
[0004] Aspects and advantages of embodiments of the present disclosure will be set forth
in part in the following description, or may be learned from the description, or may be
learned through practice of the embodiments.
[0005] One aspect of the present disclosure is directed to a computing system. The
computing system includes one or more processors and one or more tangible, non-transitory,
computer readable media that store instructions that are executable by the one or more
processors to cause the computing system to perform operations. The operations include
obtaining user data provided by a user through a user interface associated with a delivery
service application. The user data can be indicative of a primary order request. The operations
include determining, in response to obtaining the user data, that the primary order request is
eligible for an add-on order. The operations include determining, in response to the primary

order request being eligible for the add-on order, one or more selected merchants for the add-
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on order. The one or more selected merchants can be determined from a plurality of candidate
merchants based at least in part on analysis of merchant-specific data relative to the user data
indicative of the primary order request. The operations include updating the user interface to
display data associated with the one or more selected merchants for the add-on order.

[0006] Another example aspect of the present disclosure is directed to a computer-
implemented method. The method includes obtaining user data provided by a user through a
user interface associated with a delivery service application. The user data can be indicative
of a primary order request. The method includes determining, in response to obtaining the
user data, that the primary order request is eligible for an add-on order. The method includes
determining, in response to the primary order request being eligible for the add-on order, one
or more selected merchants for the add-on order. The one or more selected merchants are
determined from a plurality of candidate merchants based at least in part on analysis of
merchant-specific data relative to the user data indicative of the primary order request. The
method includes updating the user interface to display data associated with the one or more
selected merchants for the add-on order. The method includes receiving user input provided
through the user interface indicative of a selection of one or more menu items associated with
the one or more selected merchants for the add-on order. The method includes coordinating
delivery of the primary order and the add-on order.

[0007] Yet another example aspect ol the present disclosure is directed to one or more
non-transitory computer readable media storing instructions that are executable by one or
more processors to perform operations. The operations include obtaining user data provided
by a user through a user interface associated with a delivery service application. The user data
can be indicative of a primary order request. The operations include determining, in response
to obtaining the user data, that the primary order request is eligible for an add-on order. The
operations include determining, in response to the primary order request being eligible for the
add-on order, one or more selected items for the add-on order. The one or more selected
items can be determined from a plurality of candidate items associated with one or more
candidate merchants based at least in part on analysis of at least one of (i) item data or (ii)
merchant-specific data relative to the user data indicative of the primary order request. The
operations can include providing for display, via a user interface, data associated with the one

or more selected 1tems for the add-on order.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0008] Detailed discussion of embodiments directed to one of ordinary skill in the art are
set forth in the specification, which makes reference to the appended figures, in which:
[0009] Figure 1 depicts a block diagram of an example system for selecting and ranking
merchants for add-on orders according to aspects of the present disclosure.
[0010] Figures 2A-2B depict block diagrams associated with a machine-learned merchant
selection model according to aspects of the present disclosure.
[0011] Figures 3A-3B depict block diagrams associated with a machine-learned merchant
ranking model according to aspects of the present disclosure.
[0012] Figure 4 depicts a block diagram of training one or more machine-learned models
according to example embodiments of the present disclosure.
[0013] Figure 5 depicts an example network including a network computing system and
machine learning computing system according to example embodiments of the present
disclosure.
[0014] Figure 6A depicts a flow diagram through various user interfaces according to
example embodiments of the present disclosure.
[0015] Figures 6B-6D depict graphical representations of various user interfaces from
the flow diagram of Figure 6A according to example embodiments of the present disclosure.
[0016] Figures 7-8 depict example geographic areas containing candidate merchants
according to example embodiments of the present disclosure.
[0017] Figure 9 depicts a flowchart of an example method according to example
embodiments of the present disclosure.
[0018] Figures 10 and 11 depict block diagrams of example systems according to

example embodiments of the present disclosure.

DETAILED DESCRIPTION
[0019] Generally, the present disclosure is directed to improved systems and methods
for dynamic management of add-on orders within a delivery service application. More
particularly, the present disclosure is directed to features for selecting, ranking, and
displaying menu items for add-on orders associated with a primary order. Aspects of the
present disclosure can include strategically selecting and/or ranking candidate merchants for
add-on orders based on characteristics of the primary order and the add-on orders as well as

characteristics of the candidate merchants, available couriers, and/or users of the delivery
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service application. In some examples, users of the delivery service application can be human
users. In some examples, users of the delivery system can be non-human users. For instance,
a delivery service can be associated with merchants (e.g., restaurants, convenience stores,
service providers). The delivery service can facilitate the receipt and delivery of a delivery
service request via an operations computing system (e.g., a network system/platform).
[0020] In accordance with an example implementation, the operations computing
svstem can obtain user data provided through a user interface associated with a delivery
service application. In some examples, the user interface can be a graphical user interface.
While the user interface is described as a graphical user interface throughout the
specification, this is meant as an illustration and not meant as a limitation. The user interface
can be any available user interface. The user data can be indicative of a primary order
request. In response to obtaining the user data, the system can determine if the primary order
request is eligible for an add-on order. In response to determining that the primary order
request is eligible for an add-on order, the system can determine one or more selected
merchants for the add-on order. The one or more selected merchants can be determined from
a plurality of candidate merchants based at least in part on analvsis of merchant-specific data
relative to the user data indicative of the primary order request. The system can update the
user interface to display data (e.g., audio, visual) associated with the one or more selected
merchants [or the add-on order.

[0021] The technology of the present disclosure can improve the process of selecting
add-on items associated with add-on merchants to be displayed on a user device based on a
likelihood of conversion (e.g., user completing an add-on order purchase) and a cost of
fulfilling an add-on order (e.g., incremental distance, inability to batch the primary order and
add-on order). The operations computing system can systematically analyze a plurality of
candidate merchants to select merchants to display for add-on orders. This analysis can be
based on data associated with the primary order request, data associated with the merchant,
data associated with the user, and/or data associated with available couriers. The system can
reduce computational and economic costs by surfacing recommendations that optimize user
experience, cost to user, delivery time, cost to courier, and/or any other relevant
considerations.

[0022] The selected merchants can be selected from a plurality of candidate
merchants. For example, determining the selected merchants can be performed using a

machine-learned merchant selection model that is trained using merchant selection training
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data gathered by the computing system or otherwise accessed by the computing system. This
merchant selection training data can include data associated with the merchants. The data
associated with the merchants can include category labels (e.g., machine learning based
prediction of cuisine type), incremental distance (e.g., incremental haversine distance,
incremental ETA), merchant status (e.g., accepting orders or not accepting orders), food
preparation time (e.g., for each individual item), rating, and/or delivery-related features.
[0023] By way of example, the selected merchants can be ranked based on data
associated with the merchant. The selected merchants can be ranked using a machine-learned
ranking model. The machine-learned ranking model can be trained based on historical data
associated with prior orders made by one or more given users and/or facilitated by the
delivery service. Inputs into the machine-learned ranking model can include a likelihood of
conversion (e.g., a probability of fulfilling an add-on order associated with a selected
merchant (e.g., conversion probability), a cost of fulfilling the add-on order, one or more
waypoints associated with the primary order request, and/or one or more available
transportation modes. The output of the machine-learned ranking model can include a
probability that the user will complete an add-on order purchase (e.g., conversion probability,
likelihood of conversion) and/or an expected cost of fulfilling the add-on order purchase. A
cost of fulfilling the add-on order can be determined based on a user experience measure, a
food [reshness measure, an added travel time, an increased estimated time of arrival, and/or
an ability to match a primary order courier with the add-on order. Additionally, or
alternatively, the ranking can be performed by a rules-based ranking model.

[0024] A top number of merchants and/or items associated with the top number of
merchants can be selected for display within the delivery service application. The graphical
user interface can be updated to display the top number of merchants. Alongside each
merchant, a plurality of menu items available from each merchant can be displayed to a user.
The system can receive an input from the user indicative of a selection of one or more items
from the top number of merchants. The system can coordinate delivery of the primary order
and the add-on order to a drop-off location associated with the primary order request. The
menu items can include tangible items and/or services. In some examples, the primary order
can be for an item and/or service. In some examples, the add-on order can be for an item
and/or service. The primary order request can include data indicative of a pick-up location, a
merchant associated with the primary order request, one or more items for transport, and a

drop-off location.
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[0025] The add-on order can be associated with various promotions. For example, the
add-on order can be associated with a zero delivery fee (or reduced delivery fee), a zero
service charge (or reduced service charge), or any other special offer, promotion, discount,
reward, and/or benefit to the user.

[0026] The technology of the present disclosure can provide a number of technical
effects and benefits. For instance, aspects of the described technology can allow for more
efficient and intelligent surfacing of candidate add-on order items and add-on order
merchants. The merchant selection model can provide a basis by which to evaluate candidate
merchants for add-on orders for users. This can help reduce the computational processing and
bandwidth usage by decreasing the amount of data surfaced to a user and only surfacing
options that a user is likely to select. Further, based on historical user input, a graphical user
interface can be personalized to each user based on historical data associated with the user,
data associated with the primary order, and/or data associated with the delivery service
network as a whole (e.g., predicted item preparation time, available couriers, predicted future
demand).

[0027] The technology described herein includes the collection of data and provision of
certain content to users associated with a vehicle service. Users can be given the opportunity
to customize data collection and provision features. Data collection and provision can be
configured with options [or permissions 1o be obtained [rom users such that data is collected
or provided for authorized use in accordance with the disclosed techniques. For example, a
user can control whether certain usage data is collected and/or whether certain content is
provided to the user (e.g., through opt-out features, settings). Any personal data can be
removed and data can be stored in a secured, anonymized manner. In this manner, the users
can be provided control over what data is collected, used, and provided to a user for the
implementations described herein.

[0028] While the present subject matter has been described in detail with respect to
specific example embodiments and methods thereof, it will be appreciated that those skilled
in the art, upon attaining an understanding of the foregoing can readily produce alterations to,
variations of, and equivalents to such embodiments. Accordingly, the scope of the present
disclosure is by way of example rather than by way of limitation, and the subject disclosure
does not preclude inclusion of such modifications, variations and/or additions to the present
subject matter as would be readily apparent to one of ordinary skill in the art. For instance,

features illustrated or described as part of one embodiment can be used with another
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embodiment to yield a still further embodiment. With reference to the figures, example
embodiments of the present disclosure will be discussed in further detail.

[0029] Figure 1 depicts a block diagram of an example system 100 for dynamic
management of add-on orders within a delivery service application. As illustrated, Figure 1
shows a system 100 that can include a one or more vehicles 105A-D (e.g., a car, scooter,
motorcycle, bicycle) and one or more courier devices 110 that can be associated with one or
more couriers. In some examples, the one or more couriers are humans. In some examples,
the courier can be non-human (e.g., vehicle, autonomous vehicle, autonomous robot). The
one or more couriers and the one or more courier devices 110 (e.g., an onboard tablet, a
mobile device of a courier) can be associated with the one or more vehicles 105A-D. The
courier device(s) 110 can include a software application 112 associated with the food
delivery service entity, which can run on the courier device(s) 110. The system 100 can
include one or more merchants 115. The merchants 115 can receive data indicative of a food
delivery service request from a user 120. For example, the user 120 can submit a request
through a user device 125 associated with the user (e.g., via a software application 127). A
network system 130 can comprise a computing system associated with a service entity that
can facilitate a request for services from user 120. An operations computing system 135
associated with the food delivery service entity can facilitate a request for services from user
120. For example, the user 120 can submit a food delivery request through a user device 125
associated with the user 120 (e.g., via a software application 127). Operations computing
system 135 can receive a food delivery service request for a primary order request 137 from a
user device 125. The operations computing system 135 can send data indicative of primary
order request 137 to a merchant device 140 associated with a merchant 115A (e.g., via a
software application 142).

[0030] The operations computing system 135 can receive data indicative of a merchant
115A accepting a food preparation request (e.g., food being prepared, estimated preparation
time). The operations computing system can send a request to a courier device 110 associated
with the courier to complete the primary order request 137 (e.g., via application 112). The
network system 130 can include a merchant selection model 145 and and/or a merchant
ranking model 150. In some instances, the merchant selection model 145 and merchant
ranking model 150 can be the same model. The merchant selection model 145 can include
data indicative of candidate merchants 145A. The merchant selection model 145 can include

a conditional conversion model 145B. The merchant ranking model can include data
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indicative of selected merchants 150A. The merchant ranking model 150 can include a
conditional conversion model 150B.

[0031] The network system 130 can include a data repository 155. The data repository
155 can include user data 155A (e.g., data associated with user 120), historical data 155B
(e.g., data associated with user 120, data associated with merchant(s) 115, data associated
with couriers), merchant-specific data 155C (e.g., real-time data associated with merchants
115), and/or any other relevant data (e.g., system-level data associated with a plurality of
users, expected demand).

[0032] The merchant selection model 145 and/or merchant ranking model 150 can use
data from the data repository 155 to surface one or more ranked merchants for display on a
user device 125 (e.g., via application 127). The operations computing system 135 can receive
data indicative of an add-on order request 160 from a user device 125 (e.g., via application
127) for an add-on order. The operations computing system 135 can send data indicative of
an add-on order request 160 to a merchant device 165 (e.g., via application 167). The
merchant 115B can receive data indicative of an add-on food delivery service request (e.g.,
add-on order request 160) from a user 120 (e.g., via service application 167 on a merchant
device 165). For example, the user 120 can submit a request through a user device 125
associated with the user (e.g., via a software application 127). A network system 130
associated with a service entity can facilitale a request for services [rom a user 120. An
operations computing system 135 associated with the food delivery service entity can
facilitate a request for services from a user 120. For example, the user 120 can submit an add-
on food delivery request through a user device 125 associated with the user 120 (e.g., via a
software application 127). Operations computing system 135 can receive a food delivery
service request for an add-on order request 160 from a user device 125. The operations
computing system can send a request to a merchant device 165 associated with a merchant
115B (e.g., via a software application 167). The operations computing system 135 can
receive data indicative of a merchant 115B accepting a food preparation request (e.g., food
being prepared, estimated preparation time). The operations computing system can send a
request to a courier device 110 associated with the courier to complete the add-on order
request 160 (e.g., via application 167). In some instances, the courier associated with the
primary order request 137 can complete the add-on order request 160. In some instances, the
courier associated with the primary order request 137 can be different from the courier

associated with the add-on order request 160.
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[0033] The operations computing system can generate data indicative of the primary
order request 137 and/or add-on order request 160 (e.g., estimated time of departure,
estimated time of arrival, estimated preparation time, real-time updates on order preparation,
real-time updates on order location). The operations computing system 135 can provide data
for display on a user device 125 (e.g., via application 127) indicative of updates on the
primary order request 137 and/or the add-on order request 160. For example, an update can
include an update about what stage of delivery the primary order is in (e.g., preparation, pick-
up by courier, courier in route, approaching delivery, delivered). In addition, or alternatively,
the update can include an update about what stage of delivery the add-on order is in (e.g.,
preparation, pick-up by courier, courier in route, approaching delivery, delivered).

[0034] An operations computing system 135 associated with the service entity can
receive a primary order request 137 from the user device 125. The operations computing
system 135 can send a request to a courier device 110 associated with a courier (e.g., viaa
software application 112) for the courier to perform the requested primary order request
service. The courier can be associated with the vehicle (e.g., vehicle 105A-D).

[0035] The operations computing system can communicate data indicative of the food
delivery service assignment to a courier (e.g., a human courier, an autonomous vehicle
courier, an autonomous robot courier). For instance, the operations computing system 135
can send a request to the courier device 110 of the courier. The request (e.g., [or the courier to
accept the food delivery service assignment) can be communicated to the courier via the
software application 112 running on the courier device 110 associated with the courier.
Additionally, or alternatively, the operations computing system 135 can send arequest to a
vehicle device(s) 110 (e.g., a tablet stored onboard the vehicle) of at least one of vehicles
105A-D. The request (for the courier to accept the food delivery service assignment) can be
communicated to the courier via the software application 112 running on a courier device
110. The courier can provide user input to the courier device 110 (e.g., via the software
application 112) to accept or decline the vehicle service assignment. In some examples, user
input can be provided directly into a service application. Additionally, or alternatively, user
input can be provided via an application programing interface (API) and/or a third-party
application. Data indicative of the acceptance or rejection of the request can be provided to
the operations computing system 135.

[0036] The systems of Figure 1 can select one or more merchants as selected merchants

using a machine-learned merchant selection model. For example, the systems can use a
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machine-learned merchant selection model described with reference to Figure 2, which
illustrates a sample machine-learned merchant selection model and method for selecting one
or more merchants.

[0037] Figure 2A depicts a block diagram of an example machine-learned merchant
selection model 200 according to example implementations of the present disclosure. In some
embodiments, the operations computing system 135 can determine one or more selected
merchants for the add-on order using a machine-learned merchant selection model that is
trained using data gathered by or accessed by the computing system. As illustrated in Figure
2A, in some implementations, the machine-learned merchant selection model 200 is trained
to receive input data of one or more types (e.g., merchant-specific data 205, primary order
request data 210, user data 215) and, in response, provide output data of one or more types
(e.g., selected merchant information 220). Thus, Figure 2A illustrates the machine-learned
model performing inference.

[0038] In some implementations, the input data can include one or more features that are
associated with an instance or an example. For example, the input data can include merchant-
specific data 205. Merchant-specific data 205 can include category labels 205A, incremental
distance 205B, merchant status 205C, food preparation time 205D, rating 205E, delivery-
related features 205F, and/or any other merchant-specific data. In some embodiments, the
primary order request data 210 can include pick-up location 210A, merchant associated with
the request 210B, item for transport 210C, drop-off location 210D, and/or any other data
associated with the primary order request 137. In some implementations, the input data can
include user data 215. User data 215 can include personal profile information associated with
the user and/or historical information associated with previous delivery service order
information of the user.

[0039] In some implementations, the one or more features associated with the instance or
example can be organized into a feature vector. In some implementations, the output data can
include one or more predictions. Predictions can also be referred to as inferences. Thus, given
features associated with a particular instance, the machine-learned merchant selection model
200 can output a prediction for such instance based on the features.

[0040] In some embodiments, the output can include selected merchant information 220.
For example, the selected merchant information 220 can include selected merchants 220A,

conversion probability 220B, and/or any other data associated with selected merchants.
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[0041] The machine-learned merchant selection model 200 can be or include one or more
of various different types of machine-learned models. In particular, in some implementations,
the machine-learned merchant selection model 200 can perform classification, regression,
clustering, anomaly detection, recommendation generation, and/or other tasks.

[0042] Figure 2B depicts an example method for using the machine-learned merchant
selection model 200 to output selected merchant information 220. For example, at (225) the
method can include obtaining merchant-specific data 205, primary order request data 210,
and/or user data 215.

[0043] At (230), the method can include inputting merchant-specific data 205, primary
order request data 210, and/or user data 215 into the machine-learned merchant selection
model 200. For example, the user data indicative of the primary order request can include
data indicative of (1) a pick-up location, (ii) a merchant associated with the primary order
request, (ii1) one or more items for transport, and (iv) a drop-off location.

[0044] At (235), the method can include receiving selected merchant information,
selected merchants, and conversion probability as output from the machine-learned merchant
selection model. For example, the conversion probability 220B can be determined based at
least in part on a conditional conversion model (e.g., conditional conversion model 145B of
Figure 1).

[0045] Al (240), the method can include using the selected merchant information to rank
the selected merchants and update a graphical user interface to display menu items associated
with the selected merchants. The selected merchants can be ranked using a rules-based
approach. Additionally, or alternatively, the selected merchants can be ranked using a
machine-learned model (e.g., machine-learned merchant ranking model 300 of Figure 3A).
[0046] The systems of Figure 1 can rank one or more merchants and/or items associated
with one or more merchants using a machine-learned ranking model. For example, the
svstems can use a machine-learned merchant ranking model described with reference to
Figure 3A, which illustrates a sample machine-learned merchant ranking model and method
for ranking one or more merchants.

[0047] Figure 3A depicts a block diagram of an example machine-learned merchant
ranking model 300 according to example implementations of the present disclosure. In some
embodiments, the operations computing system 135 can rank one or more selected merchants
for the add-on order 160 using a machine-learned merchant ranking model that is trained

using data gathered by the computing system (e.g., computing system 502 or 530 from Figure
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5) or otherwise accessed by the computing system. As illustrated in Figure 3A, in some
implementations, the machine-learned merchant ranking model 300 is trained to receive input
data of one or more types (e.g., selected merchant information 305, add-on order fulfillment
cost 310, primary order request waypoints 315, courier data 320, user data 325) and, in
response, provide output data 340 of one or more types. Thus, Figure 3A illustrates the
machine-leamed model performing inference.

[0048] In some implementations, the input data can include one or more features that are
associated with an instance or an example. The input data can include selected merchant
information 305. Selected merchant information 305 can include merchant-specific data. For
example, the merchant-specific data can include at least one of (i) one or more category
labels, (ii) an incremental distance, (iii) a merchant status, (iv) a food preparation time, (v)
one or more ratings, or (vi) delivery-related features. One or more category labels can include
a machine-learning based prediction of one or more cuisine types of a respective merchant of
the one or more candidate merchants. Additionally, or alternatively, one or more category
labels can be determined based on user input from one or more merchants self-identifying as
a particular category. In some examples, user input can be provided directly into a service
application. Additionally, or alternatively, user input can be provided via an application
programing interface (API) and/or a third-party application. Categories can include, for
example dessert, beverage, convenience, alcohol, etc. An incremental distance can include at
least one of an incremental haversine distance or an incremental estimated time of arrival. A
merchant status can include at least one of a first status indicative of a respective merchant
accepting orders or a second status indicative of a respective merchant not accepting orders.
[0049] For example, the input data can include add-on order fulfillment cost 310. In some
embodiments fulfillment cost can be determined. The cost of fulfilling the add-on order can
be determined based at least in part on at least one of (1) a user experience measure 345, (i) a
food freshness measure 350, (iii) an added travel time 355, (iv) an increased estimated time
of arrival 360, or (v) an ability to match a primary order courier with the add-on order 365. A
user experience measure can be any measure associated with a user’s expectation for the
associated food delivery service (e.g., experience by the food delivery requests). For
example, a user experience measure can include a user’s tolerance for an increase in
estimated time of arrival for an order. In some implementations, the user experience measure
can take into account an offset value indicating other actions that can be taken to maintain a

favorable user experience. For example, the offset can include a discount or promotion for
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placing an add-on order, an incentive for an operator to complete an add-on order request
associated with a primary order request, etc. The increased estimated time of arrival 360 can
be determined using a departure prediction model. The departure prediction model can, for
example, output a predicted preparation time for a primary merchant and add-on merchant
pair. In some instances, the departure prediction model can include a machine-learned
departure prediction model. The machine-learned departure prediction model can directly
predict the cost of fulfilling an order that comprises a match between the primary order and a
respective add-on merchant and/or add-on menu item pair.

[0050] Input data can include conditional demand. For example, conditional demand can
vary based on data indicative of the primary order, data indicative of the add-on order, user
data, and/or environmental data (e.g., weather, traffic). The model can be continually
reiterated to allow for improvement. For example, if a primary order is from a merchant that
serves primarily coffee, a user may be less likely to complete an add-on order for another
merchant that serves primarily coffee. A user may also be less likely to complete an add-on
order for a merchant that is the same brand as the primary order but at a different location. In
addition, or alternatively, conditional demand can be indicative of a user being more likely to
complete an add-on order in light of a primary order. For example, a primary order can
include an order for pizza on a Friday night. Conditional demand can indicate that users are
generally more likely 1o complete an add-on order for an alcoholic beverage in light ol a
primary order for pizza and/or an order being placed on a Friday night. The conditional
demand model (e.g., conditional conversion model 150B of Figure 1) can be trained using
data (e.g., from data repository 155 of Figure 1) to better predict the demand and conversions
of particular merchants and/or items for add-on orders given various inputs (e.g., data
indicative of the primary order request, user data, environmental data, contextual data).
[0051] For example, the input data can include primary order request waypoints 315.
Primary order request waypoints can include a pick-up location associated with the primary
order request and/or a drop-off location associated with the primary order request. The
primary order request waypoints 315 can be used to determine an expected route (e.g.,
Potential Route A 805, Potential Route B 810 of Figure 8). The waypoints can be used to
determine incremental distance for an add-on order (e.g., determine whether one or more
candidate add-on merchants are located along the expected route or if the add-on merchant(s)

are located farther away).
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[0052] For example, the input data can include courier data 320. Courier data can include
available couriers 320A (e.g., a courier that is online with a service entity), courier locations
320B (e.g., a current location, an expected location), means of transportation 320C (e.g., a
pedestrian courier with a smaller radius of travel, a bike, a car), and/or any data associated
with a courier.

[0053] For example, the input data can include user data 330. User data can include
historical data associated with the user and/or a user account associated with the food
delivery service entity. The food delivery service entity can be connected with one or more
additional service entities (e.g., ride-share entity). Data associated with one or more user
accounts linked to the user and the one or more additional service entities can be pulled (with
user permission) to determine user preferences. For example, data can include restaurants that
a user regularly orders from, items that a user regularly orders, restaurants that a user is
frequently dropped off to, etc.

[0054] In some implementations, input data can include output data from one or more
models. The one or more models can include machine-learned models (e.g., machine-learned
merchant selection model 200), statistical models, or any other models. For example, the
input data can include another model’s output including eligible merchants (e.g., selected
merchants) and order data (e.g., primary order request data). In some examples, an input can
include a likelihood that a user that has made a primary order with specilic characteristics is
likely to place an add-on order with a specific candidate add-on merchant (e.g., selected add-
on merchant). If the likelihood that the user will place an add-on order with a specific
candidate add-on merchant is above a threshold, this factor can indicate that the add-on
merchant should be ranked higher than a candidate add-on merchant with a likelihood below
the threshold.

[0055] In some implementations, the one or more features associated with the instance or
example can be organized into a feature vector. In some implementations, the output data can
include one or more predictions. Predictions can also be referred to as inferences. Thus, given
features associated with a particular instance, the machine-learned merchant ranking model
300 can output a prediction for such instance based on the features.

[0056] The machine-learned merchant ranking model 300 can predict outputs based at
least in part of determining the cost of fulfilling the add-on order. For example, the cost of
fulfilling the add-on order can be determined based at least in part on at least one of (i)

likelihood of conversion, (ii) a cost of fulfilling the add-on order, (iii) one or more waypoints
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associated with the primary order request, or (iv) one or more available transportation modes.
In some embodiments, the likelihood of conversion can be a probability of fulfilling an add-
on order associated with a selected merchant. In some examples, the ranking can include
obtaining an output from the machine-learned ranking model indicative of a probability that
the user will complete the add-on order purchase and/or an expected cost of fulfilling the add-
on order purchase.

[0057] In some embodiments, the output can include output data 340. For example, the
output data can include probability a user completes an add-on purchase 340A and expected
cost of fulfilling add-on order 340B.

[0058] The machine-learned merchant ranking model 300 can be or include one or more
of various different types of machine-learned models. In particular, in some implementations,
the machine-learned merchant ranking model 300 can perform classification, regression,
clustering, anomaly detection, recommendation generation, and/or other tasks. In some
implementations, the machine-learned models can include one or more deep learning models.
For example, the one or more deep learning models can include conversion rate (CVR), Deep
Native Instruments (NI) and/or Service Quality models. For example, the operations
computing system can include a plurality of models. The plurality of models can generate an
output. For example, a Deep CVR model can predict an add-on conversion. For example, a
Deep NI and Service Quality model can predict a predicted NI and a predicted service quality
based on one or more inputs. The outputs of each of the respective models and be combined
to generate a final output. The final output can include a ranking of one or more add-on
merchants and/or add-on menu items. The ranking can be a ranking of one or more merchants
and/or one or more items associated with each respective merchant. The system can generate
data indicative of the ranking of one or more merchants and/or one or more items associated
with each respective merchant and provide that data for display via a graphical user interface
associated with a user device (e.g., user device 125).

[0059] Figure 3B depicts an example method for using the machine-learned merchant
ranking model 300 to output a probability that a user completes an add-on purchase 340A and
an expected cost of fulfilling an add-on order 340B. For example, at (370) the method can
include obtaining selected merchant information 305, add-on order fulfillment cost 310,

primary order request waypoints 315, courier data 320, and user data 330.

15



WO 2023/211733 PCT/US2023/019077

[0060] At (375), the method can include inputting selected merchant information, add-on
order fulfillment cost, primary order request waypoints, courier data, and/or user data into the
machine-learned merchant ranking model 300.

[0061] At (380) the method can include receiving a probability that a user completes an
add-on purchase and expected cost of fulfilling the add-on order as output from the machine-
learned merchant ranking model. In determining the output of the model, the model can
consider various factors for weighting including user experience measure 345, food freshness
measure 350, added travel time 355, increased estimated time of arrival 360, ability to match
a primary order courier with an add-on order 365, etc.

[0062] At (385) the method can include determining a top number of merchants and/or
items associated with selected merchants for display within the delivery service application
on the user device based on the probability a user makes an add-on purchase and the expected
cost of fulfilling the add-on order.

[0063] In some implementations, the machine-learned models described herein can be
trained at a training computing system and then provided for storage and/or implementation
at one or more computing devices, as described above. For example, a model trainer can be
located at the training computing system. The training computing system can be included in
or separate from the one or more computing devices that implement the machine-learned
model. In some implementations, the model can be trained in an olfline [ashion or an online
fashion. In offline training (also known as batch learning), a model is trained on the entirety
of a static set of training data. In online learning, the model is continuously trained (or re-
trained) as new training data becomes available (e.g., while the model is used to perform
inference).

[0064] In some implementations, the model trainer can perform centralized training of the
machine-learned models (e.g., based on a centrally stored dataset). In other implementations,
decentralized training techniques such as distributed training, federated learning, or the like
can be used to train, update, or personalize the machine-learned models.

[0065] The machine-learned models described herein can be trained according to one or
more of various different training types or techniques. For example, in some
implementations, the machine-learned models can be trained using supervised learning, in
which the machine-learned model is trained on a training dataset that includes instances or
examples that have labels. The labels can be manually applied by experts, generated through

crowd-sourcing, or provided by other techniques (e.g., by physics-based or complex
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mathematical models). In some implementations, if the user has provided consent, the
training examples can be provided by the user computing device. In some implementations,
this process can be referred to as personalizing the model.

[0066] As one example, Figure 4 illustrates a block diagram of an example training
process in which a machine-learned model 400 is trained on training data 405 that includes
example input data 410 that has labels 415. Training processes other than the example
process depicted in Figure 4 can be used as well.

[0067] In some implementations, training data 405 can include examples of the input data
410 that have been assigned labels 415 that correspond to the output data 420. For example,
determining the selected merchants can be performed using a machine-learned merchant
selection model that is trained using merchant selection training data gathered by the
computing system. This merchant selection training data can include data associated with the
merchants. The data associated with the merchants can include category labels (e.g., machine
learning based prediction of cuisine type), incremental distance (e.g., incremental haversine
distance, incremental ETA), merchant status (e.g., accepting orders or not accepting orders),
food preparation time (e.g., for each individual item), rating, and/or delivery-related features.
[0068] In some implementations, during training, the input training data can be
intentionally deformed in any number of ways to increase model robustness, generalization,
or other qualities. Example techniques to deform the training data include adding noise;
changing color, shade, or hue; magnification; segmentation;, amplification; etc.

[0069] In some implementations, the machine-learned model 400 can be trained by
optimizing an objective function 425. For example, in some implementations, the objective
function 425 can be or include a loss function that compares (e.g., determines a difference
between) output data generated by the model from the training data 405 and labels 415 (e.g.,
ground-truth labels) associated with the training data 405. For example, the loss function can
evaluate a sum or mean of squared differences between the output data and the labels. As
another example, the objective function 425 can be or include a cost function that describes a
cost of a certain outcome or output data 420. Other objective functions can include margin-
based techniques such as, for example, triplet loss or maximum-margin training.

[0070] One or more of various optimization techniques can be performed to optimize the
objective function 425, For example, the optimization technique(s) can minimize or
maximize the objective function 425. Example optimization techniques include Hessian-

based techniques and gradient-based techniques, such as, for example, coordinate descent;
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gradient descent (e.g., stochastic gradient descent); subgradient methods; etc. Other
optimization techniques include black box optimization techniques and heuristics.

[0071] In some implementations, backward propagation of errors can be used in
conjunction with an optimization technique (e.g., gradient based techniques) to train a model
(e.g., amulti-layer model such as an artificial neural network). For example, an iterative
cycle of propagation and model parameter (e.g., weights) update can be performed to train
the model. Example backpropagation techniques include truncated backpropagation through
time, Levenberg-Marquardt backpropagation, etc.

[0072] In some implementations, the machine-learned models described herein can be
trained using unsupervised learning techniques. Unsupervised leamning can include inferring a
function to describe hidden structure from unlabeled data. For example, a classification or
categorization may not be included in the data. Unsupervised learning techniques can be used
to produce machine-learned models capable of performing clustering, anomaly detection,
learning latent variable models, or other tasks.

[0073] In some implementations, the machine-learned models described herein can be
trained using semi-supervised techniques which combine aspects of supervised learning and
unsupervised learning.

[0074] In some implementations, the machine-learned models described herein can be
trained or otherwise generated through evolutionary techniques or genetic algorithms.

[0075] In some implementations, the machine-learned models described herein can be
trained using reinforcement learning. In reinforcement learning, an agent (e.g., model) can
take actions in an environment and learn to maximize rewards and/or minimize penalties that
result from such actions. Reinforcement learning can differ from the supervised learning
problem in that correct input/output pairs are not presented, nor sub-optimal actions explicitly
corrected.

[0076] In some implementations, one or more generalization techniques can be
performed during training to improve the generalization of the machine-learned model.
Generalization techniques can help reduce overfitting of the machine-learned model to the
training data. Example generalization techniques include dropout techniques; weight decay
techniques; batch normalization; early stopping; subset selection; stepwise selection; etc.
[0077] In some implementations, the machine-learned models described herein can
include or otherwise be impacted by a number of hyperparameters, such as, for example,

learning rate, number of layers, number of nodes in each layer, number of leaves in a tree,
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number of clusters; etc. Hyperparameters can affect model performance. Hyperparameters
can be hand selected or can be automatically selected through application of techniques such
as, for example, grid search; black box optimization techniques (e.g., Bayesian optimization,
random search); gradient-based optimization; etc. Example techniques and/or tools for
performing automatic hyperparameter optimization include Hyperopt; Auto-WEKA;
Spearmint; Metric Optimization Engine (MOE); etc.

[0078] In some implementations, various techniques can be used to optimize and/or adapt
the learning rate when the model is trained. Example techniques and/or tools for performing
learning rate optimization or adaptation include Adagrad; Adaptive Moment Estimation
(ADAM); Adadelta; RMSprop; etc.

[0079] In some implementations, transfer learning techniques can be used to provide an
initial model from which to begin training of the machine-learned models described herein.
[0080] Figure 5 depicts a block diagram of an example computing system 500 according
to example embodiments of the present disclosure. The example system 500 includes a
computing system 502 and a machine learning computing system 530 that are
communicatively coupled over a network 580.

[0081] In some implementations, the computing system 502 can perform dynamic
suggestions of add-on orders for primary orders. In some implementations, the computing
syslem 502 can be included in a device associaled with a [ood delivery service enlity. In
some instances, the computing system 502 can operate offline to perform dynamic
suggestions of add-on orders through selecting merchants and/or menu items associated with
merchants to display as add-on order suggestions to a user. The computing system 502 can
include one or more distinct physical computing devices.

[0082] The computing system 502 includes one or more processors 512 and a memory
514. The one or more processors 512 can be any suitable processing device (e.g., a processor
core, a microprocessor, an ASIC, a FPGA, a controller, a microcontroller) and can be one
processor or a plurality of processors that are operatively connected. The memory 514 can
include one or more non-transitory computer-readable storage media, such as RAM, ROM,
EEPROM, EPROM, one or more memory devices, flash memory devices, etc., and
combinations thereof.

[0083] The memory 514 can store information that can be accessed by the one or more
processors 512. For instance, the memory 514 (e.g., one or more non-transitory computer-

readable storage mediums, memory devices) can store data 516 that can be obtained,
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received, accessed, written, manipulated, created, and/or stored. The data 516 can include, for
instance, data indicative of the add-on display, data indicative of the primary order, data
indicative of the primary merchant, data indicative of the add on merchant, data indicative of
primary and add-on merchant pairs, and user data. In addition, or alternatively the data 516
can include, for instance data associated with a pre-trip prediction (e.g., pre-trip estimated
time of preparation and arrival to a requesting user), order context related (e.g., of the
primary and add-on order), primary merchant related data (e.g., close parking available,
predicted wait time for a courier to pick-up an order), add-on merchant related data (e.g.,
close parking available, predicted wait time for a courier to pick-up an order), and/or drop-off
location related data (e.g., ease of accessing drop of location, accessible parking, drop-off at a
door, hand-off to a user).

[0084] Data indicative of the add-on order display can include where the add-on
merchant appears and the ranking of the add-on merchant, features of the add-on merchant
that are displayed (e.g., images), and/or the “version™ of the design/notification being
displayed (e.g., with/without a category, with/without images). The data indicative of the
primary order can include basket size (e.g., total cost), number of items, post-checkout
preparation time (e.g., estimated time of departure), and/or context data (e.g., time of day,
meal period, pick-up/drop-off location, distance). The data indicative of the primary merchant
can include cuisine types, basic information (e.g., location, ralings, promotions, preparation
time), average price, average basket size, order counts, and/or aggregated order related
features (e.g., prep time for a plurality of items).

[0085] The data indicative of the add-on merchant can include cuisine types, basic
information (e.g., location, ratings, promotions, preparation time), average price, average
basket size, order counts, and/or aggregated order related features (e.g., prep time for a
plurality of items). The data indicative of primary and add-on merchant pairs can include
embedding features that capture complementarity between a particular add-on merchant and
primary merchant pair. Targets can include obtaining data of whether a user completes an
add-on order conversion for a particular add-on merchant (e.g., and the basket size of the add-
on order), if the user taps on an add-on merchant (e.g., views the store), and/or an impression
of the add-on merchant to the user (e.g., the user views the add-on merchant and/or add-on
menu items). In some implementations, the computing system 502 can obtain data from one

or more memory device(s) that are remote from the system 502,
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[0086] The memory 514 can also store computer-readable instructions 518 that can be
executed by the one or more processors 512. The instructions 518 can be software written in
any suitable programming language or can be implemented in hardware. Additionally, or
alternatively, the instructions 518 can be executed in logically and/or virtually separate
threads on processor(s) 512.

[0087] For example, the memory 514 can store instructions 518 that when executed by
the one or more processors 512 cause the one or more processors 512 to perform any of the
operations and/or functions described herein, including, for example, operations 905-945 of
Figure 9.

[0088] According to an aspect of the present disclosure, the computing system 502 can
store or include one or more machine-learned models 510. As examples, the machine-learned
models 510 can be or can otherwise include various machine-learned models such as, for
example, neural networks (e.g., deep neural networks), support vector machines, decision
trees, ensemble models, k-nearest neighbors models, Bayesian networks, or other types of
models including linear models and/or non-linear models. Example neural networks include
feed-forward neural networks, convolutional neural networks, recurrent neural networks (e.g.,
long short-term memory recurrent neural networks), or other forms of neural networks.
[0089] In some implementations, the computing system 502 can receive the one or more
machine-learned models 510 from the machine learning computing system 530 over network
580 and can store the one or more machine-leamed models 510 in the memory 514. The
computing system 502 can then use or otherwise implement the one or more machine-learned
models 510 (e.g., by processor(s) 512). In particular, the computing system 502 can
implement the machine-learned model(s) 510 to perform merchant ranking and/or fulfillment
cost prediction. For example, in some implementations, the computing system 502 can
employ the machine-learned model(s) 510 by inputting multiple time frames of sensor data
(e.g., sensor data 452 of FIG. 6) into the machine-learned model(s) 510 and receiving output
data (e.g., output data 456 of FIG. 6) as an output of the machine-learned model(s) 510.
[0090] The machine learning computing system 530 includes one or more processors 532
and a memory 534. The one or more processors 532 can be any suitable processing device
(e.g., aprocessor core, a microprocessor, an ASIC, a FPGA, a controller, a microcontroller)
and can be one processor or a plurality of processors that are operatively connected. The

memory 534 can include one or more non-transitory computer-readable storage media, such
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as RAM, ROM, EEPROM, EPROM, one or more memory devices, flash memory devices,
etc., and combinations thereof.

[0091] The memory 534 can store information that can be accessed by the one or more
processors 532. For instance, the memory 534 (e.g., one or more non-transitory computer-
readable storage mediums, memory devices) can store data 536 that can be obtained,
received, accessed, written, manipulated, created, and/or stored. The data 536 can include, for
instance, category labels (e.g., machine learning based prediction of cuisine type),
incremental distance (e.g., incremental haversine distance, incremental ETA), merchant status
(e.g., accepting orders or not accepting orders), food preparation time (e.g., for each
individual item), rating, and/or delivery-related features. In some implementations, the
machine learning computing system 530 can obtain data from one or more memory device(s)
that are remote from the system 530.

[0092] The memory 534 can also store computer-readable instructions 538 that can be
executed by the one or more processors 532. The instructions 538 can be software written in
any suitable programming language or can be implemented in hardware. Additionally, or
alternatively, the instructions 538 can be executed in logically and/or virtually separate
threads on processor(s) 532.

[0093] For example, the memory 534 can store instructions 538 that when executed by
the one or more processors 532 cause the one or more processors 532 to perform any of the
operations and/or functions described herein, including, for example, operations 905-945 of
Figure 9.

[0094] In some implementations, the machine learning computing system 530 includes
one or more server computing devices. If the machine learning computing system 530
includes multiple server computing devices, such server computing devices can operate
according to various computing architectures, including, for example, sequential computing
architectures, parallel computing architectures, or some combination thereof.

[0095] In addition, or alternatively to the model(s) 510 at the computing system 502, the
machine learning computing system 530 can include one or more machine-leamed models
540. As examples, the machine-learned models 540 can be or can otherwise include various
machine-learned models such as, for example, neural networks (e.g., deep neural networks),
support vector machines, decision trees, ensemble models, k-nearest neighbors models,
Bayesian networks, or other types of models including linear models and/or non-linear

models. Example neural networks include feed-forward neural networks, convolutional

22



WO 2023/211733 PCT/US2023/019077

neural networks, recurrent neural networks (e.g., long short-term memory recurrent neural
networks), or other forms of neural networks.

[0096] As an example, the machine learning computing system 530 can communicate
with the computing system 502 according to a client-server relationship. For example, the
machine learning computing system 530 can implement the machine-learned models 540 to
provide a web service to the computing system 502. For example, the web service can
provide an autonomous vehicle motion planning service.

[0097] Thus, machine-learned models 510 can be located and used at the computing
system 502 and/or machine-learned models 540 can be located and used at the machine
learning computing system 530.

[0098] In some implementations, the machine learning computing system 530 and/or the
computing system 502 can train the machine-learned models 510 and/or 540 through use of a
model trainer 560. The model trainer 560 can train the machine-learned models 510 and/or
540 using one or more training or learning algorithms. One example training technique is
backwards propagation of errors. In some implementations, the model trainer 560 can
perform supervised training techniques using a set of labeled training data. In other
implementations, the model trainer 560 can perform unsupervised training techniques using a
set of unlabeled training data. The model trainer 560 can perform a number of generalization
techniques to improve the generalization capability of the models being trained.
Generalization techniques include weight decays, dropouts, or other techniques.

[0099] In particular, the model trainer 560 can train a machine-learned model 510 and/or
540 based on a set of training data 562. The training data 562 can include, for example, a
plurality of sets of ground truth data, each set of ground truth data including a first portion
and a second portion. For example, the training data 562 can include a large number of
previously obtained add-on orders paired with primary order requests. The data can include
features of the primary order, add-on order, user, courier, merchant, etc.

[0100] In one implementation, the training data 562 can include a first portion of data
corresponding to instances of an add-on order being placed, an add-on order not being placed,
and/or a user interacting with suggested merchants and/or items for add-on orders. The data
can be labeled indicating if an add-on order was or was not place and/or if the user interacted
with one or more suggested items (and information about the interaction, e.g., length of

viewing, data associated with the one or more items viewed). The labels included within the
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second portion of data within the training data 562 can be manually annotated, automatically
annotated, or annotated using a combination of automatic labeling and manual labeling.
[0101] In some implementations, to train the machine-learned model (e.g., machine-
learned model(s) 510 and/or 540), model trainer 560 can input a first portion of a set of
ground-truth data (e.g., the first portion of the training data 562 corresponding to the one or
more representations of add-on order conversions) into the machine-learned merchant
selection model and/or machine-learned ranking models (e.g., machine-learned model(s) 510
and/or 540) to be trained. In response to receipt of such first portion, the machine-learned
merchant selection model outputs selected merchants and conversion probabilities. In
response to receipt of such first portion, the machine-learned merchant ranking model outputs
a probability that a user completes an add-on purchase and an expected cost of fulfilling an
add-on order. This output of the machine-learned models predicts the remainder of the set of
ground-truth data (e.g., the second portion of the training dataset). After such prediction, the
model trainer 560 can apply or otherwise determine a loss function that compares the output
data of the one or more machine-learned models (e.g., machine-learned models 510 and/or
540) to the remainder of the ground-truth data which the models attempted to predict. The
model trainer 560 then can backpropagate the loss function through the model(s) (e.g.,
machine-learned model(s) 510 and/or 540) to train the model(s) (e.g., by modifying one or
more weights associated with the model(s)). This process ol inpulting ground-truth data,
determining a loss function, and backpropagating the loss function through the model can be
repeated numerous times as part of training the model. For example, the process can be
repeated for each of numerous sets of ground-truth data provided within the training data 562.
The model trainer 560 can be implemented in hardware, firmware, and/or software
controlling one or more processors.

[0102] The computing system 502 can also include a network interface 524 used to
communicate with one or more systems or devices, including systems or devices that are
remotely located from the computing system 502. The network interface 524 can include any
circuits, components, software, etc. for communicating with one or more networks (e.g.,
580). In some implementations, the network interface 524 can include, for example, one or
more of a communications controller, receiver, transceiver, transmitter, port, conductors,
software, and/or hardware for communicating data. Similarly, the machine learning

computing system 530 can include a network interface 564.
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[0103] The network(s) 580 can be any type of network or combination of networks that
allows for communication between devices. In some embodiments, the network(s) can
include one or more of a local area network, wide area network, the Internet, secure network,
cellular network, mesh network, peer-to-peer communication link, and/or some combination
thereof, and can include any number of wired or wireless links. Communication over the
network(s) 580 can be accomplished, for instance, via a network interface using any type of
protocol, protection scheme, encoding, format, packaging, etc.

[0104] Figure 5 illustrates one example computing system 500 that can be used to
implement the present disclosure. Other computing systems can be used as well. For
example, in some implementations, the computing system 502 can include the model trainer
560 and the training dataset 562. In such implementations, the machine-learned models 510
can be both trained and used locally at the computing system 502. As another example, in
some implementations, the computing system 502 is not connected to other computing
svstems.

[0105] In addition, components illustrated and/or discussed as being included in one
of the computing systems 502 or 530 can instead be included in another of the computing
svstems 502 or 530. Such configurations can be implemented without deviating from the
scope of the present disclosure. The use of computer-based systems allows for a great variety
ol possible conligurations, combinations, and divisions of tasks and functionality between
and among components. Computer-implemented operations can be performed on a single
component or across multiple components. Computer-implemented tasks and/or operations
can be performed sequentially or in parallel. Data and instructions can be stored in a single
memory device or across multiple memory devices.

[0106] Figure 6A depicts a block diagram illustrating a series of interfaces that can be
provided for display on a graphical user interface (e.g., via user device 125). Figures 6B-D
depict various example user interfaces for the various blocks in the block diagram of Figure
6A. For example, the graphical user interfaces can include a primary order interface 600 (e.g.,
of the primary order request), storefront interface 605, menu items interface 610, item details
interface 615, menu items + view cart interface 620, cart modal interface 625, processing
order interface 630, order received interface 635, add-on order interface 640, and your orders
interface 645. The graphical user interfaces can be provided for display in response to various
points in the delivery service ordering process coordinated by network computing system

(e.g., network system 130 of Figure 1).
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[0107] For example, the computing system can obtain user data provided by a user
through a graphical user interface associated with a delivery service application. The user
data can be indicative of a primary order request. In response to obtaining the user data, the
svstem can determine that the primary order request is eligible for an add-on order. For
example, the primary order request can be displayed as the primary order interface 600. In
response to the primary order request being eligible for the add-on order, the system can
determine one or more selected merchants for the add-on order (e.g., via the machine-learned
merchant selection model described in Figures 2A-2B). The one or more selected merchants
can be determined from a plurality of candidate merchants based at least in part on analysis of
merchant-specific data relative to the user data indicative of the primary order request. The
graphical user interface can be updated to display data associated with the one or more
selected merchants for the add-on order.

[0108] The primary order interface 600 can include a notification that the primary order
is eligible for an add-on order. For example, the interface can comprise a notification
incorporated within the order preparation screen as depicted in Figure 6B. In some instances,
the notification can include data indicative of one or more eligible merchants, a timer for
placing the add-on order, and/or a content item indicative of a promotion and/or benefit of
placing an add-on order (e.g., zero delivery fee, discount, zero service fee). The timer for
placing the add-on order can be indicative ol an o[fer window time. The olfer window time
can be a time within which the user must place the add-on order. The offer window can be
determined. In some embodiments, the user interface can be updated to display the offer
window. In some embodiments, the merchant selection model can determine the offer
window (e.g., via a machine-learned model, a rules-based model, etc.). The content item can
also be provided for display via a push notification on a user device. For example, as depicted
in 600B, the content item can be a notification on a lock screen. The notification can include
the same information as that in the notification in 600A. The notification can include
information including a time by which an add-on order must be placed (e.g., offer window, a
timer, a specific time), one or more eligible merchants and/or items, and/or a promotion for
placing an add-on order. Additionally, or alternatively, the notification can comprise a banner
notification as depicted in 600C. The notification can comprise at least one of eligibility of
the primary order for an add-on order, selected merchants for the add-on order, timing
associated with placing the add-on order, and/or a promotion associated with the placement

of an add-on order. Additionally, or alternatively, the notification can be imbedded in a
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dynamic portion of a user interface (e.g., a rolling banner that cycles through various content
items). For example, the computing system can determine a placement of the one or more
merchants and/or menu items. The placement can include a ranked listing of one or more
merchants and/or items. Additionally, or alternatively, merchants and/or menu items can be
displayed as part of a category. The data provided for display can include SKU images of
merchant logos and/or items available for an add-on order. The images for display can be
selected based on user data and likelihood of user interaction with an item based on the
chosen image. The one or more categories can be chosen based on one or more category
labels. For example, category labels can include desserts (e.g., bakery, ice cream, snacks),
drinks (e.g., coffee, juice, bubble tea), convenience (e.g., grocery, gas station), and/or alcohol.
The notification (e.g., content for display) can include one or more potential configurations.
For instance, the notification can include a category of the menu item and/or merchant. The
notification can exclude a category of the menu item and/or merchant. In some
implementations the notification can include an image associated with a menu item and/or
merchant. The notification can be presented without an image associated with a menu item
and/or merchant.

[0109] For example, the system can provide for display one or more storefront interfaces
(e.g., storefront interface 605). The storefront interface can comprise one or more selected
merchants that are eligible (or an add-on order. By way of example, a store(ront interface can
comprise an interface like the interface illustrated by 605A. This can include details about a
merchant. For example, the information can include at least one of an image associated with a
merchant, an image associated with one or more menu items, category information, location
information, one or more menu items, price associated with menu items, and/or any other
merchant associated data. A user can provide input indicating the selection of a merchant for
an add-on order. The format of the display can be based on a variety of factors. For example,
the number of items to display, the images available, and/or surfacing one or more items
intelligently within a merchant. While the add-on order notifications have been described as
surfacing after a primary order has been placed, add-on orders can be displayed in response to
auser adding one or more items for a primary order. For example, a user could select items
from a plurality of merchants. In response to the user selecting an item for a primary order, an
add-on order item can be suggested to add to the same cart as the primary order menu items.
While the present disclosure has recited various implementations relating to comestible items,

menu items can comprise any item which can be transported (e.g., food, clothing, beverage,
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jewelry, household items, office items, plants, pharmacy items, construction materials, and/or
any other item).

[0110] In response to obtaining user input indicative of selection of a particular merchant,
the system can provide for display a menu item interface (e.g., menu item interface 610). For
example, the menu item interface can include menu item interface 610A. Menu item interface
610 can include a plurality of suggested menu items for a user. The menu items provided for
display can be determined as top menu items based on a merchant selection model and/or
merchant ranking model. The interface can include any means of organizing suggested menu
items. For example, the organization can include at least one of one or more categories,
images associated with one or more menu items, price points, or a search feature. A user can
provide input indicating interest in one or more particular menu items.

[0111] In response to the user input indicative of interest in a particular menu item, the
system can provide for display a user interface comprising an item details interface (e.g., item
details interface 615). By way of example, 615A depicts a sample user interface. The user
interface can include data indicative of one or more available modifications for a menu item.
The data can also include a description of the selected menu item. Modifications can include
at least one of adding ingredients, removing ingredients, vegetarian option, meat selection,
(or other option related to food allergies and/or food preferences), size selection, rating,
and/or a means [or a user to provide input indicative of a selection. A user inpul can comprise
a selection of one or more menu items associated with a selected merchant. In some
examples, user input can be provided directly into a service application. Additionally, or
alternatively, user input can be provided via an application programing interface (API) and/or
a third-party application. The system can obtain data indicative of a selection of one or more
menu items of one or more selected merchants for an add-on order. The system can
coordinate delivery of one or more items associated with the primary order request and the
add-on order request to a drop-off location associated with the primary order request.

[0112] In response to obtaining data indicative of a user selection of one or more items,
the system can generate for display data comprising menu items plus view cart interface (e.g.,
menu item + view cart interface 620). By way of example, 620A depicts a sample user
interface. The user interface can include a user interface similar to that of 610A including
menu items. In addition, the user interface can include a means for a user to provide input
indicative of a selection to be taken to a user interface associated with a cart. The cart can

include one or more items that the user has added to their cart.
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[0113] For example, the system can provide for display a cart modal interface 625. By
way of example, 625A depicts a sample user interface. The user interface can include data
indicative of one or more items associated with the add-on order. In addition, or altematively,
the cart modal interface 625 can include at least one of a distance between the pick-up
location of the add-on order and the drop-off location of the primary order and add-on order,
an estimated preparation time, options for user input of requests for items including utensils,
etc., various pricing items (e.g., taxes, service fee, delivery fee, tip), and a means for user
input indicating intent to place the add-on order.

[0114] For example, the system can provide for display a processing order interface 630.
By way of example, 630A depicts a sample user interface. The user interface can include data
indicative of an order being placed and processed. This processing order interface can serve
as an in between interface before an order confirmation and tracking screen is provided for
display.

[0115] The system can determine that the order has been processed and provide for
display an order received interface 635. By way of example, 635A depicts a sample user
interface. The user interface can include data indicative of an order in progress. For example,
the user interface can include a graphical indication of the progress of an order and/or an
option to view details associated with a delivery order. The data indicative of an order in
progress depicled by order received inter(ace 635 can include data associated with a primary
order and/or an add-on order(s). The order progress can be determined from status
information and/or other data provided by respective merchants associated with the primary
order and add-on order(s) and/or by status information, location information, and/or other
data provided by one or more couriers matched to the orders.

[0116] The system can provide for display an add-on interface 640 associated with one or
more add-on orders. The user interface can be similar to the primary order interfaces depicted
in Figure 6B. The add-on order interface can include details about the add-on order and/or
offers for one or more additional add-on orders to be placed.

[0117] The system can provide for display a your orders interface 645. By way of
example, 645A depicts a sample user interface. For example, the user interface can include a
primary order and one or more add-on orders. The user interface can include a means for a
user to input an intent to track. In some embodiments, the user interface can include one or

more additional add-on order merchants and/or menu items.
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[0118] The system can determine a current status of the user device relative to the service
application. For example, the current status can include an opened status, a locked screen
status, and/or any other status. The system can provide for display one or more notifications
at various points during a delivery service. The addition of an add-on order can result in an
increase in the number of notifications to a user during the delivery service. In some
instances, in response to determining the user has placed an add-on order, the system can
dynamically suppress certain notifications. The suppression of these notifications can
improve user experience by decreasing the disruption that notifications have. In addition, or
alternatively, decreasing the number of notifications surfaced on a user device can provide for
a decrease in processing power (from both surfacing the notification and receiving input in
response to the notification) which can help free up memorv and processing for other
functions of the device. Decreasing the number of notifications surfaced on a user device can
also increase the use time between charges for a user.

[0119] Figure 7 depicts an example geographic area associated with a pick-up location,
courier location, and drop-off location. The example geographic area 700 includes a plurality
of candidate merchants associated with the geographic area 700. The geographic area 700 can
include a pick-up location 705 associated with a primary order and a drop-off location 710
associated with a primary order. The geographic area 700 can include a courier location 715.
For example, the primary order can be associated with merchant 720. The primary order can
comprise one or more menu items. The computing system can determine the eligibility of a
primary order associated with merchant 720 for an add-on order.

[0120] For example, the computing system can determine that an order is eligible for an
add-on order based in part on the type of order (e.g., a standard order, non-priority order)
and/or the eligibility of a primary merchant (e.g., merchant 720). For example, the eligibility
of the primary merchant can be based in part on the drop-off location for the primary order
being within a predefined radius of an eligible add-on merchant and the incremental courier
distance being less than a predefined value (e.g., a market specific value). For example, an
acceptable incremental distance in a rural and/or suburban area can be on the order of
multiple miles whereas an acceptable incremental distance in an urban area can be on the
order of less than a mile. The acceptable incremental distance can be a predetermined
number, can be dynamically calculated based on factors identified herein, can be a proportion
of the preparation time and/or expected route distance, and/or can be calculated or determined

in any other reasonable manner.
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[0121] In some implementations, the eligibility of a primary merchant can be based in
part on the preparation time of one or more menu items associated with the primary merchant
(e.g., merchant 720). For example, if the preparation time is above a threshold preparation
time, the primary merchant can be labeled as ineligible for an add-on order. For example, the
threshold preparation time can be predetermined and/or a set time (e.g., 5 minutes, 10
minutes). In addition, or alternatively, the threshold preparation time can be dynamic and
based on a number of factors. For example, the factors can include the potential preparation
time for one or more items associated with one or more candidate add-on merchants, the
route between the courier’s current location and the primary order pick-up location, the route
between the pick-up location and the drop-off location, if an add-on merchant is located on a
route of an alternative service the courier is performing for a user not associated with the
primary order and/or the potential add-on order, or any other reasonable factors to consider.
[0122] In response to determining the primary order is eligible for an add-on order, the
system can select one or more merchants and/or menu items for display for an add-on order.
For example, these one or more selected merchants can be associated with the highest
likelihood of conversion (e.g., a user is most likely to complete an add-on order with the one
or more selected merchants compared to other available merchants). By way of example,
merchant 720 can be a merchant associated with a primary order request. The system can
determine that a user who has placed an order at merchant 720 is likely to place an add-on
order for a beverage and/or dessert. Merchant 725 can be identified as a merchant associated
with desserts. Merchants 730 and 735 can be identified as associated with beverages. The
system can select one or more merchants to display as options for an add-on order. For
example, the system can select merchants 725, 730, and 735 as selected merchants. The
system can rank the merchants using the merchant ranking model. In response to determining
aranking of the selected merchants, the system can provide the selected merchants for
display on a graphical user interface of a user device. The graphical user interface can also
include data indicative of one or more available menu items associated with the selected
merchants.

[0123] Figure 8 depicts geographic area 700 and potential routes for a courier to travel
between a pick-up location 705 and a drop-off location 710 associated with a primary order.
The system can determine selection and ranking of the one or more candidate merchants
based at least in part on features associated with pairing of the primary order and one or more

candidate add-on orders. The features can include category, incremental travel distance,
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preparation time, etc. For example, incremental travel distance associated with merchant 730
can be greater than the incremental travel distance associated with merchant 735. The
incremental travel distance associated with a merchant can be one of many factors used to
determine the selection and/or ranking of merchants.

[0124] Additionally, or alternatively, the time to place an add-on order can be
dynamically determined. For example, the time to place an add-on order can be based on an
order preparation time of the primary order. Additionally, or alternatively, the time to place
an add-on order can be a pre-specified time (e.g., 5, 10, 20, etc. minutes from placing the
primary order). In some instances, the preparation time for the add-on order can be used in
part to determine the selection and/or ranking of an add-on order.

[0125] For example, if a courier has picked up the primary order menu item and is
following Route A 8035 to the drop-off location, the system can surface an add-on order for a
drink add-on order. For example, the drink add-on order can be associated with merchant 730
and/or merchant 735. As an example, a notification can comprise a message indicative of the
courier’s ability to add a stop on the way to the drop-off location (e.g., “your courier has left
restaurant A with your food, would you like them to stop by and grab some drinks on the way
to you?”). The system can obtain data indicative of a user accepting the offer for an add-on
order. In response to the data indicative of the user accepting the offer for an add-on order,
the system can surlace a notification and/or request 1o a courier device indicative of an
instruction to complete the add-on order. For example, the add-on order can be for an
alcoholic beverage. In response to determining the add-on order is for an alcoholic beverage,
the system can initiate an age and/or identification verification process.

[0126] In some implementations, the system can select and/or rank one or more candidate
merchants based at least in part on the location of the add-on merchant, preparation time of
the add-on item, food wait time (e.g., cold time, melt time), courier availability, courier
accepting add-on order fulfillment request, management of ordering, and/or expected route
between pick-up and drop-off location. Additionally, or alternatively, add-on order
candidates can be chosen for display based on user data. User data can include profile
mformation and/or historical user data. Historical user data can include data indicative of
prior orders (e.g., if the user normally orders a drink with a particular primary order, user data
associated with integrated applications, user data associated with third party applications).
Historical user data can include aggregated user data indicative of historical orders of a

plurality of users that have accounts associated with the food delivery service provider.
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[0127] Figure 9 depicts a flowchart diagram of an example method for selecting, ranking,
and displaying menu items for add-on orders associated with a primary order according to
example embodiments of the present disclosure. One or more portion(s) of the method 900
can be implemented by one or more computing devices such as, for example, the computing
devices/systems described in Figures 1, 5, 10, and/or 11. Moreover, one or more portion(s) of
the method 900 can be implemented as an algorithm on the hardware components of the
device(s) described herein (e.g., as in Figures 1, 5, 10, and 11). For example, a computing
svstem can include one or more processors and one or more non-transitory, computer-
readable media storing instructions that are executable by the one or more processors to cause
the computing system to perform operations, the operations including one or more of the
operations/portions of method 900. Figure 9 depicts elements performed in a particular order
for purposes of illustration and discussion. Those of ordinary skill in the art, using the
disclosures provided herein, will understand that the elements of any of the methods
discussed herein can be adapted, rearranged, expanded, omitted, combined, and/or modified
in various ways without deviating from the scope of the present disclosure.

[0128] At (905), the method 900 can include obtaining user data provided by a user
through a graphical user interface associated with a delivery service application indicative of
a primary order request. For instance, a computing system (e.g., an operations computing
sysiem associaled with a service enlity) can obtain user data provided by a user through a
graphical user interface associated with a delivery service application, the user data being
indicative of a primary order request. As described herein, the user data indicative of the
primary order request can include data indicative of (i) a pick-up location, (ii) a merchant
associated with the primary order request, (iii) one or more items for transport, and (iv) a
drop-off location.

[0129] At (910), the method 900 can include determining, in response to obtaining the
user data, that the primary order request is eligible for an add-on order. For instance, a
computing system (e.g., an operations computing system associated with a service entity) can
determine, in response to obtaining the user data, that the primary order request is eligible for
an add-on order.

[0130] At (915), the method 900 can include determining, in response to the primary
order request being eligible for the add-on order, one or more selected merchants for the add-
on order, wherein the one or more selected merchants are determined from a plurality of

candidate merchants based at least in part on analysis of merchant-specific data relative to the
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user data indicative of the primary order request. For instance, a computing system (e.g., an
operations computing system associated with a service entity) can determine, in response to
the primary order request being eligible for the add-on order, one or more selected merchants
for the add-on order. As described herein, the one or more selected merchants are determined
from a plurality of candidate merchants based at least in part on analysis of merchant-specific
data relative to the user data indicative of the primary order request.

[0131] By way of example, merchant-specific data can include at least one of (i) one or
more category labels, (ii) an incremental distance, (iii) a merchant status, (iv) a food
preparation time, (v) one or more ratings, or (vi) delivery-related features. The one or more
category labels can include a machine-learning based prediction of one or more cuisine types
of a respective merchant of the one or more candidate merchants. The incremental distance
can include at least one of an incremental haversine distance or an incremental estimated time
of arrival. The merchant status can include at least one of a first status indicative of a
respective merchant accepting orders or a second status indicative of a respective merchant
not accepting orders.

[0132] As described herein, the computing system can determine, in response to the
primary order request being eligible for the add-on order, one or more selected items for the
add-on order. The one or more selected items can be determined from a plurality of candidate
items associated with one or more candidate merchants based al least in part on analysis ol at
least one of (i) item data or (ii) merchant-specific data relative to the user data indicative of
the primary order request. By way of example, the one or more selected items can include
comestible (e.g., edible items) and/or non-comestible (e.g., inedible items). Determining the
one or more selected merchants for the add-on order can be performed using a machine-
learned merchant selection model. In some instances, the machine-learned merchant selection
model is trained using data gathered by the computing system.

[0133] At (920), the method 900 can include updating the graphical user interface to
display data associated with the one or more selected merchants and/or items available from
the selected merchants for the add-on order. For instance, a computing system (e.g., an
operations computing system associated with a service entity) can update the graphical user
interface to display data associated with the one or more selected merchants for the add-on
order. As described herein, the computing system can provide for display, via a user

interface, data associated with the one or more selected items for the add-on order.
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[0134] At (925), the method 900 can include ranking the one or more selected merchants
(and/or items available from the selected merchants) based on data associated with the one or
more selected merchants for the add-on order. For instance, a computing system (e.g., an
operations computing system associated with a service entity) can rank the one or more
selected merchants based on data associated with the one or more selected merchants for the
add-on order.

[0135] As described herein, the ranking can be performed using a machine-learned
ranking model that is trained using data gathered by the computing system. By way of
example, the ranking can include providing for input into the machine-learned ranking model,
data indicative of at least one of (i) a likelihood of conversion, (i1) a cost of fulfilling the add-
on order, (ii1) one or more waypoints associated with the primary order request, and/or (iv)
one or more available transportation modes. In some embodiments the likelihood of
conversion can be a probability of fulfilling an add-on order associated with a selected
merchant. The method can include obtaining an output from the machine-learned ranking
model indicative of a probability that the user will complete an add-on order purchase and an
expected cost of fulfilling the add-on order purchase. The cost of fulfilling the add-on order
can be determined based at least in part on at least one of (i) a user experience measure, (ii) a
food freshness measure, (ii1) an added travel time, (iv) an increased estimated time of arrival,
or (v) an ability to match a primary order courier with the add-on order.

[0136] Additionally, or alternatively, the ranking can be performed using a rules-based
ranking model.

[0137] At (930), the method 900 can include determining a top number of the one or
more selected merchants. In addition, or alternatively, the method can include determining a
top number of one or more menu items associated with one or more selected merchants. For
instance, a computing system (e.g., an operations computing system associated with a service
entity) can determine a top number of the one or more selected merchants. As described
herein, determining the one or more selected merchants for the add-on order can include
determining a probability that the user will complete an add-on order purchase and an
expected cost of fulfilling the add-on order purchase.

[0138] At (935), the method 900 can include updating the graphical user interface to
display data associated with the top number of the one or more selected merchants. In
addition, or alternatively the method can include updating the graphical user interface to

display data associated with a top number of one or more menu items associated with one or
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more selected merchants. For instance, a computing system (e.g., an operations computing
system associated with a service entity) can update the graphical user interface to display data
associated with the top number of the one or more selected merchants for display. In some
instances, the method can include determining an offer window (e.g., a time within which a
user is eligible to place an add-on order). Additionally, or alternatively, the method can
include updating the graphical user interface to display the offer window.

[0139] At (940), the method 900 can include receiving user input provided through the
graphical user interface indicative of a selection of one or more menu items associated with
the one or more selected merchants for the add-on order. For instance, a computing system
(e.g., an operations computing system associated with a service entity) can receive user input
provided through the graphical user interface indicative of a selection of one or more menu
items associated with the one or more selected merchants for the add-on order. As described
herein, the computing system can obtain data indicative of a selection of one or more meu
items of the one or more selected merchants for an add-on order.

[0140] At (945), the method 900 can include coordinating delivery of the primary order
and the add-on order. For instance, a computing system (e.g., an operations computing
svstem associated with a service entity) can coordinate delivery of the primary order and the
add-on order. By way of example, to coordinate the delivery of the primary order and the
add-on order, the compuling system can send data indicative ol a request 1o complete the add-
on order to a user device associated with a courier that is completing the primary order
request. The computing system can coordinate delivery of one or more items associated with
the primary order request and the add-on order to a drop-off location associated with the
primary order request. The computing system can obtain data indicative of an acceptance of
the request to complete the add-on order by the courier. The computing system can send data
indicative of a pick-up location associated with the add-on order to the courier. The
computing system can obtain real-time data indicative of at least one of (i) a courier’s
location or (i1) a preparation status of the add-on order.

[0141] By way of example, coordinating the delivery of the primary order and the add-on
order can further include the computing system generating, in response to obtaining the real-
time data indicative of at least one of (i) the courier’s location or (ii) the preparation status of
the add-on order, data indicative of an order update. The computing system can update the

graphical user interface to display the data indicative of the order update.
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[0142] Various means can be configured to perform the methods and processes described
herein. For example, Figure 10 depicts an example system 1000 that includes various means
according to example embodiments of the present disclosure. The computing system 1000
can be and/or otherwise include, for example, an operations computing system, etc. The
computing system 1000 can include data communication unit(s) 1002, data obtaining unit(s)
1004, merchant selection unit(s) 1006, merchant ranking unit(s) 1008, and/or other means for
performing the operations and functions described herein. In some implementations, one or
more of the units can be implemented separately. In some implementations, one or more units
can be a part of or included in one or more other units. These means can include processor(s),
microprocessor(s), graphics processing unit(s), logic circuit(s), dedicated circuit(s),
application-specific integrated circuit(s), programmable array logic, field-programmable gate
array(s), controller(s), microcontroller(s), and/or other suitable hardware. The means can
also, or alternately, include software control means implemented with a processor or logic
circuitry for example. The means can include or otherwise be able to access memory such as,
for example, one or more non-transitory computer-readable storage media, such as random-
access memory, read-only memory, electrically erasable programmable read-only memory,
erasable programmable read-only memory, flash/other memory device(s), data registrar(s),
database(s), and/or other suitable hardware.

[0143] The means can be programmed (o perform one or more algorithm(s) [or carrying
out the operations and functions described herein. For instance, the means (e.g., data
communication unit(s) 1002) can be configured to communicate data indicative of a request
for a courier to perform a delivery service associated with a delivery service request (e.g., a
primary and/or add-on order request).

[0144] In addition, the means (e.g., data obtaining unit(s) 1004) can be configured to
obtain data associated with a delivery service request. For example, delivery service request
can be indicative of a pick-up location, merchant, item, and/or drop-off location associated
with a delivery service request. In addition, in some implementations, the means (c.g., the
data obtaining unit(s) 1004) can obtain data associated with one or more couriers, ong or
more merchants, and/or map data indicative of one or more geographic areas.

[0145] In addition, the means (e.g., merchant selection unit(s) 1006) can be configured to
determine one or more selected merchants from a plurality of candidate merchants for an add-
on order. For example, the plurality of candidate merchants can be available for an add-on

order associated with the primary order request. By way of example, the plurality of
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candidate merchants can include merchants of various categories, locations, preparation
times, etc.

[0146] In addition, the means (e.g., merchant ranking unit(s) 1008) can be configured to
determine a ranking of selected merchants for display on a user device as add-on order. In
addition, or alternatively, the selected merchants for display can be determined ranked based
on contextual data and/or user data.

[0147] These described functions of the means are provided as examples and are not
meant to be limiting. The means can be configured for performing any of the operations and
functions described herein.

[01438] Figure 11 depicts a block diagram of an example system 1100 for implementing
svstems and methods according to example embodiments of the present disclosure. The
example system 1100 illustrated in Figure 11 is provided as an example only. The
components, systems, connections, and/or other aspects illustrated in Figure 11 are optional
and are provided as examples of what is possible, but not required, to implement the present
disclosure. The example system 1100 can include a service entity computing system 1105
(e.g., that is associated with a delivery service entity). The example system 1100 can include
one or more merchant devices 1110 (e.g., that is associated with a merchant). The example
system 1100 can include one or more user devices 1115 (e.g., user device of the user, user
device of the operator, user device of the vehicle). The example system 1100 can include one
or more courier devices (e.g., a display device positioned on the exterior of a vehicle). One or
more of the service entity computing system 1105, the merchant device 1110, the user device
1115, or the courier device can be communicatively coupled to one another over one or more
communication network(s) 1117. The networks 1117 can correspond to any of the networks
described herein.

[0149] The computing device(s) 1120 of the service entity computing system 1105 can
include processor(s) 1125 and a memory 1130. The one or more processors 1125 can be any
suitable processing device (e.g., a processor core, a microprocessor, an ASIC, a FPGA, a
controller, a microcontroller) and can be one processor or a plurality of processors that are
operatively connected. The memory 1130 can include one or more non-transitory computer-
readable storage media, such as RAM, ROM, EEPROM, EPROM, one or more memory
devices, flash memory devices, data registrar, etc., and combinations thereof.

[0150] The memory 1130 can store information that can be accessed by the one or more

processors 1125. For example, the memory 1130 (e.g., one or more non-transitory computer-
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readable storage mediums, memory devices) can include computer-readable instructions
1130A that can be executed by the one or more processors 1125. The instructions 1130A can
be software written in any suitable programming language or can be implemented in
hardware. Additionally, or alternatively, the instructions 1130A can be executed in logically
and/or virtually separate threads on processor(s) 1125.

[0151] For example, the memory 1130 can store instructions 1130A that when executed
by the one or more processors 1125 cause the one or more processors 1125 (the service entity
computing system 1105) to perform operations such as any of the operations and functions of
the computing system(s) (e.g., operations computing system) described herein (or for which
the system(s) are configured), one or more of the operations and functions for communicating
between the computing systems, one or more portions/operations of method 900, and/or one
or more of the other operations and functions of the computing systems described herein.
[0152] The memory 1130 can store data 1130B that can be obtained (e.g., acquired,
received, retrieved, accessed, created, stored). The data 1130B can include, for example, any
of the data/information described herein. In some implementations, the computing device(s)
1320 can obtain data from one or more memories that are remote from the service entity
computing system 1305,

[0153] The computing device(s) 1120 can also include a communication interface 1135
used Lo communicate with one or more other system(s) remote [tom the service entily
computing system 1105, such as merchant device 1110, user device 1115, and/or courier
device 1180. The communication interface 1135 can include any circuits, components,
software, etc. for communicating via one or more networks (e.g., network(s) 1117). The
communication interface 1135 can include, for example, one or more of a communications
controller, receiver, transceiver, transmitter, port, conductors, software and/or hardware for
communicating data.

[0154] The merchant device 1110 can include one or more computing device(s) 1140 that
are remote from the service entity computing system 1105, the user device 1115, and the
courier device 1180. The computing device(s) 1140 can include one or more processors 1145
and a memory 1150. The one or more processors 1145 can be any suitable processing device
(e.g., a processor core, a microprocessor, an ASIC, a FPGA, a controller, a microcontroller)
and can be one processor or a plurality of processors that are operatively connected. The

memory 1150 can include one or more tangible, non-transitory computer-readable storage
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media, such as RAM, ROM, EEPROM, EPROM, one or more memory devices, flash
memory devices, data registrar, etc., and combinations thereof.

[0155] The memory 1150 can store information that can be accessed by the one or more
processors 1145, For example, the memory 1150 (e.g., one or more tangible, non-transitory
computer-readable storage media, one or more memory devices) can include computer-
readable instructions 1150A that can be executed by the one or more processors 1145. The
instructions 1150A can be software written in any suitable programming language or can be
implemented in hardware. Additionally, or alternatively, the instructions 1150A can be
executed in logically and/or virtually separate threads on processor(s) 1145.

[0156] For example, the memory 1150 can store instructions 1150A that when executed
by the one or more processors 1145 cause the one or more processors 1145 to perform
operations such as any of the operations and functions of the computing system(s) (e.g.,
merchant server) described herein (or for which the system(s) are configured), one or more of
the operations and functions for communicating between computing systems, one or more
portions/operations of method 900, and/or one or more of the other operations and functions
of the computing systems described herein. The memory 1150 can store data 1150B that can
be obtained. The data 1150B can include, for example, any of the data/information described
herein.

[0157] The computing device(s) 1140 can also include a communication inter(ace 1160
used to communicate with one or more system(s) that are remote from the merchant device
1110. The communication interface 1160 can include any circuits, components, software, etc.
for communicating via one or more networks (e.g., network(s) 1117). The communication
interface 1160 can include, for example, one or more of a communications controller,
receiver, transceiver, transmitter, port, conductors, software and/or hardware for
communicating data.

[0158] The user device 1115 can include one or more computing device(s) 1165 that are
remote from the service entity computing system 1105, the merchant device 1110, and the
courier device 1180. The computing device(s) 1165 can include one or more processors 1167
and a memory 1170. The one or more processors 1167 can be any suitable processing device
(e.g., a processor core, a microprocessor, an ASIC, a FPGA, a controller, a microcontroller)
and can be one processor or a plurality of processors that are operatively connected. The

memory 1170 can include one or more tangible, non-transitory computer-readable storage

40



WO 2023/211733 PCT/US2023/019077

media, such as RAM, ROM, EEPROM, EPROM, one or more memory devices, flash
memory devices, data registrar, etc., and combinations thereof.

[0159] The memory 1170 can store information that can be accessed by the one or more
processors 1167. For example, the memory 1170 (e.g., one or more tangible, non-transitory
computer-readable storage media, one or more memory devices) can include computer-
readable instructions 1170A that can be executed by the one or more processors 1167. The
instructions 1170A can be software written in any suitable programming language or can be
implemented in hardware. Additionally, or alternatively, the instructions 1170A can be
executed in logically and/or virtually separate threads on processor(s) 1167.

[0160] For example, the memory 1170 can store instructions 1170A that when executed
by the one or more processors 1167 cause the one or more processors 1167 to perform
operations such as any of the operations and functions of the computing system(s) (e.g., user
devices) described herein (or for which the user device(s) are configured), one or more of the
operations and functions for communicating between systems, one or more
portions/operations of method 900, and/or one or more of the other operations and functions
of the computing systems described herein. The memory 1170 can store data 1170B that can
be obtained. The data 1170B can include, for example, any of the data/information described
herein.

[0161] The computing device(s) 1165 can also include a communication interface 1175
used to communicate computing device/system that is remote from the user device 1115,
such as merchant device 1110, service entity computing system 1105, or courier device 1180.
The communication interface 1175 can include any circuits, components, software, etc. for
communicating via one or more networks (e.g., network(s) 1117). The communication
interface 1175 can include, for example, one or more of a communications controller,
receiver, transceiver, transmitter, port, conductors, software and/or hardware for
communicating data.

[0162] The computing device(s) 1185 of the courier device 1180 can include processor(s)
1187 and a memory 1190. The one or more processors 1187 can be any suitable processing
device (e.g., a processor core, a microprocessor, an ASIC, a FPGA, a controller, a
microcontroller) and can be one processor or a plurality of processors that are operatively
connected. The memory 1190 can include one or more non-transitory computer-readable
storage media, such as RAM, ROM, EEPROM, EPROM, one or more memory devices, flash

memory devices, data registrar, etc., and combinations thereof.
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[0163] The memory 1190 can store information that can be accessed by the one or more
processors 1187. For example, the memory 1190 (e.g., one or more non-transitory computer-
readable storage mediums, memory devices) can include computer-readable instructions
1190A that can be executed by the one or more processors 1187. The instructions 1190A can
be software written in any suitable programming language or can be implemented in
hardware. Additionally, or alternatively, the instructions 1190A can be executed in logically
and/or virtually separate threads on processor(s) 1187.

[0164] For example, the memory 1190 can store instructions 1190A that when executed
by the one or more processors 1187 cause the one or more processors 1187 (the courier
device 1180) to perform operations such as any of the operations and functions of the display
device(s) described herein (or for which such devices are configured), one or more of the
operations and functions for communicating between the computing systems/devices, one or
more portions/operations of method 900, and/or one or more of the other operations and
functions of the computing systems described herein.

[0165] The memory 1190 can store data 1190B that can be obtained (e.g., acquired,
received, retrieved, accessed, created, stored). The data 1190B can include, for example, any
of the data/information described herein. In some implementations, the computing device(s)
1185 can obtain data from one or more memories that are remote from the courier device
1180.

[0166] The computing device(s) 1185 can also include a communication interface 1195
used to communicate with one or more other system(s) remote from the courier device 1180,
such as merchant device 1110, user device 1115, and/or service entity computing system
1105. The communication interface 1195 can include any circuits, components, software, etc.
for communicating via one or more networks (e.g., network(s) 1117). The communication
interface 1195 can include, for example, one or more of a communications controller,
receiver, transceiver, transmitter, port, conductors, software and/or hardware for
communicating data.

[0167] The network(s) 1117 can be any type of network or combination of networks that
allows for communication between devices. In some implementations, the network(s) 1117
can include one or more of a local area network, wide area network, the Interet, secure
network, cellular network, mesh network, peer-to-peer communication link and/or some

combination thereof and can include any number of wired or wireless links. Communication
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over the network(s) 1117 can be accomplished, for example, via a communication interface
using any type of protocol, protection scheme, encoding, format, packaging, etc.

[0168] Computing tasks discussed herein as being performed at certain computing
device(s)/systems can instead be performed at another computing device/system, or vice
versa. Such configurations can be implemented without deviating from the scope of the
present disclosure. The use of computer-based systems allows for a great variety of possible
configurations, combinations, and divisions of tasks and functionality between and among
components. Computer-implemented operations can be performed on a single component or
across multiple components. Computer-implements tasks and/or operations can be performed
sequentially or in parallel. Data and instructions can be stored in a single memory device or
across multiple memory devices.

[0169] Aspects of the disclosure have been described in terms of illustrative
embodiments thereof. Numerous other embodiments, modifications, and/or variations within
the scope and spirit of the appended claims can occur to persons of ordinary skill in the art
from a review of this disclosure. Any and all features in the following claims can be
combined and/or rearranged in any way possible. Accordingly, the scope of the present
disclosure is by way of example rather than by way of limitation, and the subject disclosure
does not preclude inclusion of such modifications, variations or additions to the present
subject matter as would be readily apparent to one of ordinary skill in the art. Moreover,
terms are described herein using lists of example elements joined by conjunctions such as
“and,” “or,” “but,” etc. It should be understood that such conjunctions are provided for
explanatory purposes only. Lists joined by a particular conjunction such as “or,” for example,
can refer to “at least one of” or “any combination of” example elements listed therein. Also,
terms such as “based on™ should be understood as “based at least in part on™.

[0170] Those of ordinary skill in the art, using the disclosures provided herein, will
understand that the elements of any of the claims discussed herein can be adapted,
rearranged, expanded, omitted, combined, or modified in various ways without deviating
from the scope of the present disclosure. Some implementations are described with a

reference numeral for example illustrated purposes and is not meant to be limiting.
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WHAT IS CLAIMED IS:

1. A computing system comprising:

one or more processors; and

one or more non-transitory, computer-readable media storing instructions that are
executable by the one or more processors to cause the computing system to perform
operations, the operations comprising:

obtaining user data provided by a user through a user interface associated with a
delivery service application, the user data being indicative of a primary order request;

determining, in response to obtaining the user data, that the primary order request is
eligible for an add-on order;

determining, in response to the primary order request being eligible for the add-on
order, one or more selected merchants for the add-on order, wherein the one or more selected
merchants are determined from a plurality of candidate merchants based at least in part on
analysis of merchant-specific data relative to the user data indicative of the primary order
request; and

updating the user interface to display data associated with the one or more selected

merchants for the add-on order.

2. 'The computing system of claim 1, the operations further comprising:
ranking the one or more selected merchants based on data associated with the one or
more selected merchants for the add-on order;
determining a top number of the one or more selected merchants; and
updating the user interface to display data associated with the top number of the one

or more selected merchants for display.

3. The computing system of any preceding claim, wherein the ranking is performed
using a machine-learned ranking model that is trained using data gathered by the computing

svstem.

4. The computing system of claim 3, wherein the ranking further comprises:
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providing for input into the machine-learned ranking model, data indicative of at least
one of:
(1) A likelihood of conversion for the add-on order,
(i1) a cost of fulfilling the add-on order,
(iii)  one or more way points associated with the primary order request, or
(iv)  one or more available transportation modes; and
obtaining an output from the machine-learned ranking model indicative of a
probability that the user will complete an add-on order purchase and an expected cost of

fulfilling the add-on order purchase.

5. The computing system of claim 4, wherein the cost of fulfilling the add-on order is
determined based at least in part on at least one of:
) a user experience measure,
(i) a food freshness measure,
(iii)  an added travel time,
(iv)  anincreased estimated time of arrival, or

) an ability to match a primary order courier with the add-on order.

6. The computing system ol any ol claims 2 to 5, wherein the ranking is performed using

arules-based ranking model.

7. The computing system of any preceding claim, the operations further comprising;
obtaining data indicative of a selection of one or more menu items of the one or more
selected merchants for an add-on order; and
coordinating delivery of one or more items associated with the primary order request

and the add-on order to a drop-off location associated with the primary order request.

8. The computing system of any preceding claim, the operations further comprising:
determining an offer window for add-on order; and

updating the user interface to display the offer window.

9. The computing system of any preceding claim, wherein the merchant-specific data
comprises at least one of:
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) one or more category labels,
(i) an incremental distance,
(1)  a merchant status,

(iv)  afood preparation time,

) one or more ratings, or

(vi)  delivery-related features.

10. The computing system of claim 9, wherein the one or more category labels comprise a
machine-learning based prediction of one or more cuisine types of a respective merchant of

the one or more candidate merchants.

11. The computing system of claim 9 or 10, wherein the incremental distance comprises

at least one of an incremental haversine distance or an incremental estimated time of arrival.

12. The computing system of any of claims 9 to 11, wherein the merchant status
comprises at least one of a first status indicative of a respective merchant accepting orders or

a second status indicative of a respective merchant not accepting orders.

13. The computing system of any preceding claim, wherein determining the one or more
selected merchants for the add-on order is performed using a machine-learned merchant

selection model that is trained using data gathered by the computing system.

14. A method comprising:

obtaining user data provided by a user through a user interface associated with a
delivery service application, the user data being indicative of a primary order request;

determining, in response to obtaining the user data, that the primary order request is
eligible for an add-on order;

determining, in response to the primary order request being eligible for the add-on
order, one or more selected merchants for the add-on order, wherein the one or more selected
merchants are determined from a plurality of candidate merchants based at least in part on
analysis of merchant-specific data relative to the user data indicative of the primary order

request;

46



WO 2023/211733 PCT/US2023/019077

updating the user interface to display data associated with the one or more selected
merchants for the add-on order;

receiving user input provided through the user interface indicative of a selection of
one or more menu items associated with the one or more selected merchants for the add-on
order; and

coordinating delivery of the primary order and the add-on order.

15. The method of claim 14, wherein coordinating the delivery of the primary order and

the add-on order comprises:

sending data indicative of a request to complete the add-on order to a user device
associated with a courier that is completing the primary order request;

obtaining data indicative of an acceptance of the request to complete the add-on order
by the courier;

sending data indicative of a pick-up location associated with the add-on order to the
courier; and

obtaining real-time data indicative of at least one of (i) a courier’s location or (i) a

preparation status of the add-on order.

16. The method of claim 15, wherein coordinating the delivery of the primary order and
the add-on order further comprises:
generating, in response to obtaining the real-time data indicative of at least one of (i)
the courier’s location or (ii) the preparation status of the add-on order, data indicative of an
order update; and

updating the user interface to display the data indicative of the order update.

17. The method of claim 14 or 15, further comprising:
ranking the one or more selected merchants based on data associated with the one or
more selected merchants for the add-on order, wherein the ranking is performed using a
machine-learned ranking model;
determining a top number of one or more menu ilems associated with one or more
selected merchants; and
updating the user interface to display data associated with the top number of the one

or more menu items for display.
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18. The method of any of claims 14 to 17, wherein determining the one or more selected
merchants for the add-on order comprises determining a probability that the user will
complete an add-on order purchase and an expected cost of fulfilling the add-on order

purchase.

19. One or more non-transitory computer readable media storing instructions that are

execulable by one or more processors Lo perform operations comprising:

obtaining user data provided by a user through a user interface associated with a
delivery service application, the user data being indicative of a primary order request;

determining, in response to obtaining the user data, that the primary order request is
eligible for an add-on order;

determining, in response to the primary order request being eligible for the add-on
order, one or more selected items for the add-on order, wherein the one or more selected
items are determined from a plurality of candidate items associated with one or more
candidate merchants based at least in part on analysis of at least one of (i) item data or (ii)
merchant-specific data relative to the user data indicative of the primary order request; and

providing for display, via a user interface, data associated with the one or more

selected items for the add-on order.

20. The computer readable media of claim 19, wherein the one or more items comprise at

least one of a comestible item or a non-comestible item.
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GBTAIN USER DATA PROVIDED BY A USER THROUGH A GRAPHICAL USER INTERFACE
ASSOCIATED WITH A DELIVERY S%RVE% égg?é%ﬁﬁ?& INDICATIVE OF A FRIMARY

DETERMINE, IN RESPONSE TO OBTAINING THE USER DATA, THAT THE PRIMARY ORDER
REQUEST IS HLIGIBLE FOR AN ADD-ON ORDER.

N RESPONSE TO THE PRIMARY ORDER REQUEST BEING ELIGIBLE FOR THE
NE OR MORE SELECTED MERCHANTS FOR THE ADD-ON ORDER, WHEREIR
'MORE SELECTED MERCHANTS ARE DETERMINED FROM A PLURALITY OF
MERCHANTS BASED AT LEAST IN PART ON ANALYSIS OF MERCHANT-SPECIFIC
DATA RELATIVE 10 THE USER DATA INDICATIVE OF THE PRIMARY ORDER REQUEST,

E)ETEE%&%E

UPDATE THE GRAPHICA
OR MOR

USER INTERFACE TO DISPLAY DATA ASSOCIATED WITH THE ONE
SELECTED MERCHANTS FOR THE ADD-ON ORDER,

[ B el

RANK THE ONE OR MORE SELECTED MERCHANTS BASED ON DATA ASSOUIATED WITH
THE ONE OR MORE SELECTED MERCHANTS FOR THE ADD-ON ORDIR.

DETERMINE A TOP NUMBER QF THE ﬁ}% OR MORE SELECTED MERCHANTS.

UPDATE THE GRAPHICAL USER INTERFACE TO DISPLAY DATA ASSOCIATED WITH THE
NUMBER OF THE ONE OR MORE SELECTED MERCHANTS AND/OR SELECTED MENU
ITEMS FOR DISPLAY.

ToP

!

RECEIVE USER INPUT PROVIDED THROUGH THE GRAPHICAL USER INTERFACE INDICATIVE
OF A SELECTION OF ONE OR MORE MENU TTEMS ASSOCIATED WITH THE OREOR
MORE SELECTED MERCHARTS FOR THE ADD-ON ORDER.

!

{(OORDINATE DELIVERY OF THE PRIMARY ORDER AND THE ADD-ON ORDER.

FIG. 9
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See Search History document
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See Search History document
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Y 2,317

Y US 2020/0279191 A1 (DOORDASH INC.) 03 September 2020 (03.09.2020) entire document 2,3,17
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A US 2017/0287086 A1 (AMAZON TECHNOLOGIES INC.) 05 October 2017 (05.10.2017) entire | 1-5, 14-17, 19, 20
document

A us 2014/0164126 A1 (NICHOLAS et al.) 12 June 2014 (12.06.2014) entire document 1-5, 14-17, 19, 20

I:] Further documents are listed in the continuation of Box C.

D See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“D” document cited by the applicant in the international application

“E” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which
is cited to establish the f{)ublxcatlon date of another citation or other
special reason (as specified)

“0” documentreferring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than
the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot
be considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

12 June 2023

Date of mailing of the international search report

JuL 18 2013

Name and mailing address of the ISA/

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. I:I Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2, E] Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. Claims Nos.: 6-13, 18

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No.III'  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

L D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this intemational search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. [:I No required additional search fees were timely paid by the applicant.” Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
-fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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