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SYSTEM AND METHOD FOR A TASK MANAGEMENT AND COMMUNICATION
SYSTEM

CROSS REFERENCE TO RELATED APPLICATIONS

[0061] This present Patent Application claims priority benefit from U.S. Provisional Patent
Application No. 62/689,618 filed on June 25, 2018, the entire content of which is hereby
ncorporated herein by reference.

BACKGROUND

1. Technical Field

[0002] The present disclosure relates to a fask management and communication system, and
more specifically to tasking autonomous vehicles to perform tasks identified by other
autonomous vehicles when the detecting vehicles are incapable of performing the tasks.
2. Introduction

[0003] Robots, drones, and other autonomous vehicles are becoming more and morc
prevalent in socicty. However, because no single robot, drone, or autonomous vehicle can
replicate the actions ol a sentient human being, the robets, drones, and autonomous vehicles
are specialized to perform specific tasks or actions. For example, a drone may be designed
and built for the express purpose of delivering groceries o a customer’s home, but may be
incapable of retrieving those goods within a warchouse. Similarly, a store robot tasked with
verifying current shell inventories may be capable of detecting a spill within the aisle, bul be

incapabie of cleaning the spill itself.

SUMMARY
[00604] Additional features and advaniages of the disclosure will be set forth in the
description which follows, and in part will be obvious from the description, or can be leamed
by practice of the herein disclosed principles. The [eatures and advantages of the disclosure
can be realized and obtained by means of the instruments and combinations particularly

pointed cut in the appended claims, These and other features of the disclosure will become
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nore fully apparent from the following description and appended claims, or can be learned
by the practice of the principles set forth herein.

[0005] An example method configured according to this disclosure can include: receiving,
from a first autonomous vehicle a task assignment which the first autonomous vehicle is
incapabie of performing; identilying, via a processor, a subset of autonomous vehicles within
& plurality of autonontous vehicles, the subset of auwtonomous vehicles being capable of
completing the task assignment; transmitting a request to each autonomous vehicle in the
subset ol autonomous vehicles; receiving at least one response to the request from at least a
portion of the subset of awtonomous vehicles; selecting, via the processor and based on the al
least one response, a selected autonomous vehicle from the subset of autonomous vehicles;
and transnutling the task assignment to the selected autonomous vehicle for completion.
[0006] An example system configured according to this disclosare can include: a processor;
and a computer-readable storage medium having instructions stored which, when executed
by the processor, cause the processor to perforny operations comprising: receiving, from a
first avtonomous vehlucle a task assignment which the first autonomous vehicle is incapable
of performing; identifying a subset of autonomous vehicles within a plurality of autonomous
vehicles, the subset of autonomous vehicles being capable of completing the task assignment;
transniitting a request to each austonomous vehicle in the subset of autonomous vehicles;
receiving at least one response to the request from at least a portion of the subset of
autonomous vehicles; selecting, based on the at least one response, a selected autonomous
vehicle from the subset of autonomous vehicles; and transmitiing the task assignment to the
selected autonomous vehicle for completion.

0807 A non-transitory computer-readable storage medium configured according to this
disclosure can have instructions stored which, when executed by a computing device, cause
the computing device to perform operations which include: receiving, from a first
autonomous vehicle a task assignment which the first autonomous vehicle s incapable of
performing; identifving a subset of autonomous vehicles within a plorality of autonomous
vehicles, the subset of autononmous vehicles being capable of completing the task assignment;
fransmitting a request to each autonomous vehicle in the subset of autonomous vehicles;
receiving al least onc response lo the request from at least a portion of the subset of

autonomous vehicles; selecting, based on the at least one response, a selected antonromous
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vehicle from the subset of autonomous vehicles; and transmitting the task assignment to the

selected autonomous vehicle for completion.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008] FIG. 1 illustraies an example of a robot in a store identifying a spill;
[0009] FIG. 2 illustrates an example of communications between distinet devices;
[0610] FIG. 3 illustrates exemplary ilerations of the selection process;
[0011] FIG. 4 illustrates an exemplary method embodiment of the present invention; and

[0012] FIG. 5 illustrates an exemplary computer system.

DETAILED DESCRIPTION

[0013] Various embodiments of the disclosure are described in detall below., While specific
implementations are described, it should be understood thal this is done for illustration
purposes enly. Other components and configurations may be used without parting from the
spirit and scope of the disclosure.

[0014] The present disclosure addresses a task management system, and particularly a
system for managing task distribution between various robots, drones, and avtonomous
vehicles. While various examples and embodiments may refer specifically to robots, drones,
devices, or autonomous vehicles, the invention cant be applied to all these categories, As
tasks are identified as not capable of completion by the detecting robot, they are transmitted
to a ceniral task-management system which identilies a subset of robots which are capable of
compieting the task, determines the availability of the robots in the subset, and assigns one of
those robots in the subset to complete the task.

[0813] Consider the following example. A store robot may be tasked with verifying current
sheit inventories, and may also have a camera used for objecl avoidance when navigating
store aisles. Dwring the course of taking inventory, the inventory robol may detect the
presence of liquid within the aisle. The inventory robot can classify the liquid as a spilt and
determine that the robot does not have the capability of cleaning the spill tisell. To make this
determination, the robot would, upon classityving the detected task into a task tvpe, compare
the task type of the detected task to the types of action the robot is capabic of performing.

With respect to store-specilic tasks, other tasks which may need o be performed can include
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removing debris (such as glass, cardboard, dirt, or paper), cleaning a dirty floor, or ensuring
that a planogram of the store is comphied with. However, the types of tasks which can be
identified are limitless. In this example, upon deterniining that the robot cannot clean up the
spill itself, the inventory robot then reports the spill to a central lask-management system and
continues to perform is inventory duties {routing around the spill if necessary). In other
configurations and examples, the detection robot may be capable of completing the task, but
may be otherwise occupied or unable lo complele the task. For exampie, the detection robot
may be assigned another task which has greater urgency, may be low on power level to
compliete the 1dentified lask or to complete the 1dentified lask in addition to s assigned task,
etc,

[0616] While in this example the task is detecled using the object avoidance camera of the
Inventory robot, aspects of this invention can be performed even when the task 1s detected
through other {non-rebot based) mechanisms, such as human reporting {¢.g., a human reports
the spill using a networked device, such as a MC-40 or smartphong), a surveitlance camera, a
security camera, an odor detection device, etc, The informalion may be text-based (may
require an NPL and OCRY; audio-based (may require an NPL Inage-based required image
processing); machine-machine communication (may require an  exchangeable code-
language). In such cases, the information would be reported directly to the central task-
management system without a detection robot first determining it could not complete the
task. The central task-management system may analyze the information to identify if action
1s required and what the task 1s. Otherwise the processes described herein would be similar.
[0017] The central task-management system is & computer-based system, such as a computer
server, which is capable of making delerntinations regarding the status of available robots
and communicating with those robots. First, the central task-management system receives
the task information, which may include information such as the location of the task and the
type of task which needs to be performed. In some cases, the fask information can nclude
images/pictures, text describing the nature of the task, audio associated with the task, etc. The
central task-management system may also analvze the received inpuls, for example to
identity the task (in some cases the robot may not be able to identify a task, just that an action

may be required) or further refine the assigniment, The central task-management system then
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proceeds to determine the best way to fulfill the task by assigning one or more robots to the
task.

[0018] To determine the best way to fulfill the task, the central task-management system may
identify, from a list of all robots carrently within its control, those robots which would be
capable of completing the task. For examiple, there may be three invenlory rebots, four
cleaning robots, and two security robots under the central task~-management system’s control.
If an inventory robot detects a spill, the central task-management system can select a subset
(the cleaning robots) of the total robots available based on their capacity to perform the task,
[0019] The ceniral task-management systom can then determine the availability and/or
performance capability of the robots within the subset, This can refer to determimung if the
robot is currently physically capable of performing the task, whereas the prior check can be
based on robot conliguration. In other words, this check on current availability identifies 1f
the individual robots within the subset are sufficiently charged, functioning,
serviced/maintained, have the necessary cleaning materials required for the task, etc. This
check can also determine 1f the robots are already assigned tasks, or are otherwise engaged
and incapabie of performing the task at hand.

[0020] To make these determinations, the central task-management system  may
communicate with wireless requests to the individual robots, These requests can include a
query for the current location of the mdividual robots, as well as a query regarding their
current status {charge available, other assignments, etc.). The individual robots receive the
requests and transmit responses back 1o the central task-managenient system.

[0021] The central task-management system receives these responses and can use the
responses 1o select which robot will be assigned the task. In one example, the central task-
management system has the location of the task te be completed based on the original
information from the detecting robot, recetves the carrent locations of the robots capable of
completing the task, and assigns the robot which would have the shoriest transit time to the
task location. In other words, the central task-management system receives the responses
from the various robots in the subset of capable robots, determines the respective transit
times of cach robot in the subset to the task location, ranks the robots based on those transis

times, and selects the robol with the shorlest transit time 1n that fist.
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[0022] In another example, the central task-management system may receive information
from the subset of robotls indicating that one robot is capable ol completing the task, but
would complete the task at a slower speed than other robots. It such an example, the slower
robot may be ranked fower than other robots. I contbined with transit time, the central task-
management system nxay nmiake the robot selection based on the total time to compleie the
task, whereas in other cases may make the robot selection based on transit time alone. In vet
another example, a robot may report that it is closest {o the task location and capable of
compieting the task, but would not have any charge remaining after the task is accomplished.
The central task-management systerm: may determine that it is more operationally efficient for
the overall system for that particular robot {o not be given the task (perhaps to go charge
now) such that it can be available at a later time.

[0023] In some configurations, the cenlral task-management systent will “ping” the robots
regarding their availabifity for every task received. The pings may be also senl at regular or
uregular intervals., The robots may also avtomatically report their status to the central task-
management svsiem. A database may store the robots associated with the central task-
management system, aleng with the respective capabilities of the robots which are associated
with robot in a record.

[0024] In other configurations the central {ask-management system can  implement
efficiencies which resuit in increased speed in assigning tasks to the robots, Consider when
two {asks are received within a time window. For the first task, the central task-management
system may not have a record of where the capable robots are currently located and/or their
availability, and may transmit requests to the robots regarding their availability, I the
second task 1s received within a threshold amount of time of the first task, the central task-
management system can use the first-task reports from the subset of capable robots to make
the determination of which rebot should be selected for the second task. That is, if robols
“A” and “B” are capable and available of completing the first task and the central task-
management system assigns robot “A” for the first task, when the second task 1s received
shortly thereaficr, the central task-management systent can assign robot “B™ withoul needing
to ping the remaining robots. This can result in a faster determination of which robot will be
assigned the task, and result in reduced power requirements (no longer requiring fransmission

of requests and responses),
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[0023] The overall robot selection progess used by the central task-management system can
be modified overtime based on the responses of the robots, such that the robot selection
process becontes more efficient in receiving tasks and assigning robots for the task
compiction. Specifically, the central task-management system can receive the responses,
store the availability information received from the robots, store mformation about which
robot was selected for the task, and store information about the task completion (such as
actual time required to complete the task, did the robot fail in the task, was human
intervention needed, etc.). The central task-management system can then identify a pattern in
the data lo modify future decision making in future iterations. For example, when a
particular robot (or type of robot) consistently fatls at a specific type of task, the central task-
management system can self-modify its code to no fonger assign that robot to those tasks. In
this manner, the central fask-management system can use Herative machine learning to
become more efficient in the decision making process.

[0026] The disclosure now turas to the specific exanples illustraled in the Figures. While
specific examples are provided, elements of the examples can be removed, combined, and/or
modified as required by a specific implenwentation.

[0027] FIG. 1 illustrates an example of a robot 104 in a store 100 identifying a spill 106, In
this example, the store 100 has several rows of goods 102 separated by aisles. The detecting
robot, robot A 104, has determined that it 1s incapable of cleaning up the spilf 106, However,
within the store 100 are two robots, robot B 108 and robot C 110, which niay be capable of
cleaning up the spill 106,

[0028] FIG. 2 ilfustrates an example of communications between distinet devices, or device
categorics. In this example, there are three devices: the detection device 202, the device
management system 204, and the additional devices 206, The detection device 202 is the
device which [irst detects the task 208. The detection device 202 deterniines thal it is unable
to comiplete the task 210 and transmits the task 212 and/or detected information to the device
management system 204,

[0029] The device management system 204 receives the task 214 from the detection device
202 and identifies other devices capable of completing the task 216. This can be done using
known information about the general capabilities of the various robots wilh which the device

management system 204 comnwnicates, or accessing sinuilar information in a database
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electrically connected to the device management system 204, Upon identifying additional

devices 206 capable of completing the task 216 (which may be a subset of all available

Q.

evices in communication with the device management system 204) the device management
system 204 pings 218 capable devices for (1) their current availability and (2} their eurrent
location.

[0830] The additional devices 206 receive the pings 220, then transmit their availability and
location 222 and any other information to the device nianagement system 204. The device
management system 204 receives the availability and location inforniation 224, then selects a
capable, available device 226 based on the received information. Upon selecling a device,
the device managenent sysiem 204 transmits the task assignment 228 to the selecled device.
The selected device receives the assignment 236, completes the task 232, and transmils a task
completion notice 234 back io the device management system 204, The device management
system 204 receives the task completion notice 236, and the iask is noted as completed.
[0031] FIG. 3 illustrates exemplary iterations of the selection process performed by the
device management systermn 204, In a first teration 302, a task is received 306, robots are
pinged for availability information 310 (other information, such as location, may be
requested as well), and the system makes a selection using an initial algorithm 312, In
addition, in this configuration, the information received from the various pinged robots is
recorded 314 for use in [utare ferations. The total time to make the selection is Hlustrated as
ty 316, During subsequent iterations 304, the system can receive a task 318, then determine
1f the new task was received within a time window of the first task 306. I outside the time
window, the system will repeat the first iteration process 302, However, if within the time
window, the system can make the selection of a robot using the recorded information 424
recorded 314 during the first iteration 302, Additional data may then be recorded 326 and
relied upon in future terations. The total time for the second/subsequent iterations is
lustrated as & 328, which is illustrated as smaller than t; 316 because the subsequent
iterations 304 can be processed faster than the first iteration 302.

[0632] In addition, the recorded data about each iteration can be used to modify the selection
algorithm, For exampie, the weights assigned to various factors (avaiability, location, task
proficiency, overall system capacity) may change based on the selections and patierns made

by the system. To modify the selection algorithm can require modifications to code and/or
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processor configurations.  That is, if the algorithm is being executed by a processor from
memory, niodification of the algorithm can require overwriting the memory with the new,
more elficient code. If the algorithm 1s encoded into a processor such as an FPGA (Field-
Programmable Gate Array), modification of the algorithm can require a modification to the
modifiable processor itseif.

[0033] FIG. 4 iHustrates an exemplary method embodiment of the present invention, In this

exaniple, the system receives, from a first astonomous vehicle a {ask assignment which the
first autonomous vehicle is incapable of performing (402). An example of the task is a
cleaning iask, such as vacuuming, sweeping, mopping, and disinfecting. Other exemplary
tasks may include placing or removing items, taking photographs, detecting specific signals,
etc. In one conligaration, the task assignment can include: a task location identifying a
location of the task assignment, and a task type identifying an action which needs to be
performed for completion of the task assignment.

[0034] The system identifics, via & processor, 3 subset of autonomous vehicles within a
plorality of astonomous vehicles, the subset of autonomous vehicles being capable of
compieting the task assignment {404} and transmits a request to each astonomous vehicle n
the subset of antonomous vehicles (406). In one example, the request can include a location
query regarding a current location of each avtonomous vehicle in the subset of autonomous
vehicles, and a status guery regarding a cwrrent availability of cach autonomous vehicle in
the subset of autonomous vehicles. In such configurations, upon receiving the responses of
the subset, the selecting can occur by: identifving, based on the current availability of each
antonomous vehicle in the subset of autonomous vehicles, available autonomous vehicles
capable of completing the task assignment; determining a travel time required for cach of the
available autonomous vehicles from the current location of each respective autonomous
vehicle in the available antonomous vehicles {o the location of the task assignment, to yield
travel times of the available autonomous vehicles; ranking the available autonomous
vehicles based on the travel times of the available autenomous vehicles, o yield ranked
available autonomous vehicles; and selecting a fastest time within the ranked available
autonomous vehicles as the selected autononious vehicle.

[0635] The syslen: receives at least one response to the request from at least a portion of the

subset of avtonomous vehicles (408) and selects, via the processor and based on the at least
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one response, a selected autonomous vehicle from the subset of avtonomous vehicles (410,
The system then transmits the task assignment to the selected autonomous vehicle for
compietion (412).

[0836] 1n one configuration, the transmitting of the request, the receiving of the at least one
response, and the transmitting of the task assignment occur using a wireless communication
system,

[0637] In one configuration, the method can be further angmented to include: recording the
at feast one response to the request, to vield recorded data; and modifying a selection process
used for the sclecting of the selected actonomous vehicle for a subsequent task ileration
based on the recorded data.

[0038] With reference to FIG. §, an exemplary system includes a general-purpose conputing
device 500, including a processing unit (CPU or processor} 520 and a system bus 510 thai
couples various system components including the system memory 530 such as read-only
memory (ROM) 540 and random access memory {(RAM) 550 to the processor 520, The
system 300 can include a cache of high-speed memory connected directly with, in close
proxunity to, or integrated as part of the processor 520. The system 500 copies data from the
memory 530 and/or the storage device 560 to the cache for quick access by the processor
520. In this way, the cache provides a performance boost that avoids processor 520 delays
while waiting for data. These and other modules can contrel or be configured to control the
progessor 520 to perform various actions. Other system memory 530 may be available for
use as well. The memory 530 can include multiple different types of memory with ditferent
performance characteristics. It can be appreciated that the disclosure may operate on a
computing device 500 with more than one processor 320 or on a group or cluster of
computing devices networked together to provide greater processing capability.  The
processer 520 can include any general purpose processor and a hardware module or software
module, such as module 1 362, module 2 564, and module 3 566 siored in storage device
560, configured o controt the processor 520 as well as a special-purpose processor where
software instructions are incorporated inte the actual processor design. The processor 520
may essentially be a completely seif-contained computing system, containing multiple cores
or processors, a bus, memory coatroller, cache, etc. A multi-core processor may be

symuetric or asvmmetric,
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0039 The system bus 310 may be any of several types of bus structures including a
mentory bus or memory controller, a peripheral bus, and a local bus using any ol a variety of
bus architectures. A basic input/output (BIOS) stored in ROM 540 or the like, may provide
the basic routine that helps to transfer information between elements within the computing
device 500, such as during start-up.  The computing device 300 [urther includes storage
devices 560 such as a hard disk drive, a magnetic disk drive, an optical disk drive, tape drive
or the like. The storage device 360 can include software modules 562, 564, 566 for
controtling the processor 520, Other hardware or software modules are contemplated. The
storage device 560 is connected to the system: bus 510 by a drive interface. The drives and
the assoctated computer-readable storage media provide nonvelatile storage of computer-
readable instructions, data structures, programy modules and other data for the conmputing
device 500, In one aspect, a hardware module that performs a particular function includes
the software component stored in a tangible computer-readable storage medium in
connection with the necessary hardware components, such as the processor 320, bus 510,
display 570, and so forth, to carry out the function, In another aspect, the system: can use a
processor and computer-readable storage medium {o store instructions which, when executed
by the processor, cause the processor to perform a method or other specific actions. The
basic components and appropriate variations are contempiated depending on the type of
device, such as whether the device 500 is a small, handheld computing device, a desktop
compuier, or a compuier server.

[0640] Although the exemplary embodiment described herein employs the hard disk 560,
other types of computer-readable media which can store data that are accessible by @
compuger, such as magnetic cassettes, flash memory cards, digital versatile disks, cartridges,
randont access memortes (RAMs) 5350, and read-only memory (ROM) 540, may also be used
in the exemplary operating environment. Tangible computer-readable siorage media,
computer-readable storage devices, or computer-readable memory devices, expressly exclude
media such as fransitory waves, energy, carrier signals, electromagnetic waves, and signals
per se.

[0041] To enable user interaction with the computing device 500, an input device 390
represents any number of input mechanisms, such as a microphone for speech, a touch-

sensitive screen for gesture or graphical input, keyboard, mouse, motion input, speech and so
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forth. An output device 570 can also be one or more of a number of output mechanisms
known lo those of skill in the art. In some instances, multimodal systems enable a user to
provide multiple types of input to communicate with the computing device 500, The
communications interface 580 generally governs and manages the user input and system
output. There is no restriction on operating on any pariicular hardware arrangement and
therefore the basic features here may casily be substituted for improved hardware or
firmware arrangements as they are developed.

[0042] The steps outlined herein are exemplary and can be implemented in any combination
thereof, including combinations that exclude, add, or modify certain steps.

[0043] Use of language such as “at feast one of X, Y, and Z7 or “at least one or more of X,
Y, or Z7 are intended to convey a single item (just X, or just Y, or just Z) or multiple items
{le., {Xand Y}, {Yand Z}, or (X, Y, and Z}). “Atleast one of” is not intended {o convev a
requirement that cach possible iiem must be present.

[0044] The various ergbediments described above are provided by way of iustration only
and should not be construed to linut the scope of the disclosure. Various modifications and
changes may be made to the principles described herein without foliowing the exampie
embodiments and applications tllustrated and described herein, and without departing from

the spirit and scope of the disclosure,
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CLAIMS

We ¢laim:
L. A method comprising:

receiving, from a first antonomous vehicle a task assignment which the first
autonomous vehicle is incapable of performing;

identifying, via a processor, a subset of autonomous vehicles within a plurality of
autonomous vehicles, the subset of autonomous vehicles being capable of completing the
task assignment;

transmitting a request to cach autonomous vehicle in the subset of autonomous
vehicles;

receiving at least one respense to the request from at least & portion of the subset of
autonomous vehicles;

seleeting, via the processor and based on the at least one response, a sclected
autonomous vehicle from the subset of avtonomous vehicles; and

transnutiing the task assignment fo the selected autonomous vehicle for completion.

2. The method of ¢laim 1, wherein the task assignment 1s a cleaning task,
3. The method of claim 2, wherein the cleaning task is one of vacuuming, sweeping,

mopping, and disinfecting.

4. The method of ¢laim 1, wherein the transmitting of the request, the receiving of the at
least one response, and the transmitting of the task assignment occur using a wircless

conynunication systent.

5. The method of claim 1, wherein the task assignment comprises:
a task location identifying a location of the task assignment; and
a task tvpe identitving an action which needs {o be performed for completion of the

task assignment,

6. The method of claim 5, whereln the request comprises:

i3
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a location query regarding a current location of each autononious vehiele in the subset
of autonomous vehicles; and
a status query regarding a current availability of each autonomous vehicle in the

subset of astonomous vehicles,

7. The method of claim 6, wherein the selecting comprises:

identifying, based on the current availability of each autonomous vehicle in the subset
of autonomous vehicles, avattable autonomous vehicles capable of completing the task
assignment;

determining a travel time required for each of the available autonomous vehicles from
the current {ocation of each respective avtoromous vehicle in the available autononous
vehicles to the location of the task assignment, to yield travel times of the available
autonomous vehicles;

ranking the available astonomous vehicles based on the travel times of the available
autonomous vehicles, to yield ranked available autonomous vehicles; and

selecting a fastest time within the ranked available autonomous vehicles as the

selected autononmous vehicle,

8. The method of claim 1, further comprising:
recording the at least one response 1o the request, to yield recorded data; and
modilying a selection process used {or the selecting of the selected autonomous

vehicle for a subsequent task iteration based on the recorded data,

9. A system comprising:
a processor; and
a computer-readable storage medium having instructions stored which, when
execuled by the processor, cause the processor to perform operations comprising:
receiving, from a [irst autonomous vehicle a task assignment which the [irst

autonomous vehicle is incapable of performing;

14
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identifving a subset of autonontous vehicles within a plurality of antonomous
vehicles, the subset ol autonontous vehicles being capable of completing the task
assignment;

transmitting a reguest to cach avtoromous vehicle in the sabset of
autonomous vehicles;

receiving at least one response to the request from at least a portion of the
subset of autonomous vehicles;

selecting, based on the at least one response, a selected autonomous vehicle
from the subset of asionomous vehicles; and

transmitiing the task assigmment to the selected avionomous vehicle for

completion.

18.  The systen of claim 9, wherein the task assignment is a ¢leaning task.

11, The svstem of clamm 10, wherein the cleaning task 1s one of vacuumng, sweeping,

mopping, and disinfecting.

12, The system of claim 9, wherein the transmitting of the request, the receiving of the at
least one response, and the transmitting of the task assignment occur using & wireless

communicalion system,

13. The systen: of claim 9, wherein the task assignment comprises:
a task location identifying a location of the task assignment; and
a task type identifying an action which needs to be performed for completion of the

task assignment.

14,  The system of claim 13, wherein the request comprises:

a location query regarding a current location of each avtonomous vehicle in the subset
of autonemous vehicles; and

a status query regarding a current availability of each autonomous vehicle in the

subset of antonomous vehicles.,

[y
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15, The system of clain 14, wherein the selecting comprises:

identifying, based on the current availability of each autonomous vehicle in the subset
of antonomous vehicles, avaitable avtonomous vehicles capable of conipleling the task
assignment;

determining a travel time required for cach of the available autonomous vehicles from
the current focation of each respective autonomous vehicle in the avatlable autonomous
vehicles to the location of the task assignment, to yield travel times of the available
autonomous vehicles;

ranking the available autonomous vehicles based on the travel times of the available
autenomous vehicles, to yield ranked available autonomous vehicles; and

selecting a fastest time within the ranked available autonomous vehicles as the

selected asionomous vehicle.

16, The svstem of claim 9, the computer-readable storage medium having addiiional
instructions stored which, when executed by the processor, cause the processor to perform
operations comprising:
recording the at least one response to the request, to vield recorded data; and
modifving a selection process used for the selecting of the selected autonomous

vehicle for a subsequent lask iteration based on the recorded data,

17. A non-transitory computer-readable storage medium having instructions stored
which, when executed by a computing device, cause the computing device to perform
operations comprising:

receiving, from a first autonomous vehicle a task assignment which the first
autonomous vehicle is incapable of performing;

identifying a subset of autonomous vehicles within a plurality of astonomous
vehicles, the subset of autonomous vehicles being capable of completing the task assignment;

transmitting a request to each autonomous vehicle in the subset of autonomous

vehicles:

16
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recetving at least one response to the request from at least a portion of the subset of
autonomous vehicles:

selecting, based on the at least one response, a selected autonomous vehicle from the
subset of astonomous vehicles; and

transniitting the task assignment to the selected avtonomous vehicle fer completion.

18.  The non-transitory computer-readable storage mediun of claim 17, wherein the task

assignment is a cleaning task.

19, The non-transitory compuier-readable storage medium of claim 18, wherein the

cleaning task 1s one of vacuuming, sweeping, mopping, and disinfecting.
20.  The non-transitory computer-readable storage medium of ¢laim 17, wherein the

transnutting of the request, the receiving of the al least one response, and the transmitting of

the task assignment occur asing a wireless communication system,

17
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