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SYSTEMS, METHODS, AND APPARATUSES
FOR LOADING, SECURING,
TRANSPORTING, AND DEPOSITING
OBJECTS

CROSS-REFERENCE TO RELATED
APPLICATIONS AND PRIORITY CLAIM

[0001] This non-provisional patent application claims pri-
ority to co-pending U.S. provisional patent app. No. 63/183,
485, filed May 3, 2021, and titled “Systems, Methods, and
Apparatuses for Loading, Securing, Transporting, and
Depositing Objects,” the entire contents of which is incor-
porated herein by reference.

TECHNICAL FIELD

[0002] The field relates to handling of objects.
BACKGROUND
[0003] There is frequently a need, e.g., in a logistics

network operation, to load, transport, and deposit objects,
e.g., parcels with contents, efficiently and precisely. In
addition, there can be unique challenges when such opera-
tions are performed using automated or semi-automated
systems, due to reduced reliance on manual handling. There-
fore, improved systems, methods, and apparatuses for load-
ing, securing, transporting, and depositing objects in auto-
mated or semi-automated fashion are needed.

SUMMARY

[0004] This summary is intended to introduce a selection
of concepts in a simplified form that are further described
below in the detailed description section of this disclosure.
This summary is not intended to identify key or essential
features of the claimed subject matter, nor is it intended to
be used as an aid in isolation to determine the scope of the
claimed subject matter.

[0005] In brief, and at a high level, this disclosure
describes, among other things, embodiments that support
loading, securing, transporting, and depositing objects in
automated or semi-automated fashion. These embodiments
may be implemented to improve the efficiency, accuracy,
and speed of object handling, e.g., in a logistics network
operation, among other applications. In one embodiment, a
mobile robotic platform is provided. The mobile robotic
platform is designed to receive, transport, and deposit
objects at different destinations, e.g., loading or delivery
destinations. In another embodiment, a flat transport surface,
e.g., such as a pallet, is provided. The flat transport surface,
e.g., pallet, may be configured to facilitate efficient loading,
transport, and deposit of objects, e.g., between automated or
semi-automated handling systems, in one aspect. In another
embodiment, a system for handling objects is provided. The
system may be configured to support automated or semi-
automated loading and/or unloading of objects, e.g., onto or
from a mobile robotic platform, and may be implemented in
a vehicle, in one aspect. These embodiments may be used in
individual applications, or may be used in different combi-
nations, e.g., in a logistics network operation.

[0006] The term “object” as used herein should be inter-
preted broadly, to include any one or combination of items
that can be transported to or from a destination. For example,
in one instance, an object may be a parcel that is transported
to a destination in a logistics network.
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[0007] The term “mobile robotic platform™ as used herein
should be interpreted broadly, to include any apparatus or
configuration of components that is mobile, and that can
operate, at least partially, in automated or semi-automated
fashion. The mobile robotic platform may be one configured
to perform a “last distance delivery,” e.g., to a recipient, e.g.,
through a logistics network. In addition, the mobile robotic
platforms described herein may be ground-based, air-based,
and/or autonomously operated or at least partially autono-
mously operated. Example mobile robotic platforms con-
templated herein include, without limitation, multi-leg
robots (e.g., bi-leg, tri-leg, quad-leg, and the like), wheel-
driven robots, track-driven robots, aerial drones, or other
mobile configurations.

[0008] The term “logistics network™ as used herein should
be interpreted broadly, to include any one or combination of
components, systems, technology, and/or people or locations
that operate to transport objects to different destinations.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The embodiments described herein configured to
load, secure, transport, and/or deposit objects are described
in detail with reference to the attached figures, which
illustrate non-limiting examples of the disclosed subject
matter, wherein:

[0010] FIG. 1 depicts an example computing system suit-
able for supporting operation of the embodiments described
herein;

[0011] FIGS. 2A-2C depict a storage receptacle and a
mobile robotic platform, in accordance with an embodiment
hereof;

[0012] FIGS. 3A-3C depict an example storage receptacle
used for transporting objects, in accordance with an embodi-
ment hereof;

[0013] FIG. 4 depicts an example system for transporting
objects, in accordance with an embodiment hereof;

[0014] FIGS. 5A-5E depict different configurations of
pallets useable for transporting objects, in accordance with
embodiments hereof;

[0015] FIG. 6 depicts one example of a mechanical cou-
pling, in accordance with an embodiment hereof;

[0016] FIG. 7 depicts an example of a carrier for trans-
porting objects, in accordance with an embodiment hereof;,
[0017] FIG. 8 depicts a cross-section of the mechanical
coupling of FIG. 6 and the carrier of FIG. 7 when coupled
together, in accordance with an embodiment hereof;
[0018] FIGS. 9A-9B depict another carrier for transport-
ing objects, in accordance with an embodiment hereof;
[0019] FIGS. 9C-9D depict another carrier for transport-
ing objects, in accordance with an embodiment hereof;
[0020] FIG. 10 depicts a vehicle with an object-loading
system incorporated therein, in accordance with an embodi-
ment hereof;

[0021] FIG. 11 depicts a mobile robotic platform adjacent
to a storage unit, in accordance with an embodiment hereof;,
and

[0022] FIGS. 12A-12B depict a vehicle adapted for auto-
mated and/or semi-automated loading operations, in accor-
dance with an embodiment hereof.

DETAILED DESCRIPTION

[0023] This detailed description is provided in order to
meet statutory requirements. However, this description is
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not intended to limit the scope of the invention. Rather, the
claimed subject matter may be embodied in other ways, to
include different steps, different combinations of steps,
different features, and/or different combinations of features,
similar to those described in this disclosure, and in conjunc-
tion with other present or future technologies. Moreover,
although the terms “step” and “block™ may be used herein to
identify different elements of methods employed, the terms
should not be interpreted as implying any particular order
among or between different elements except when the order
is explicitly described.

[0024] In general, embodiments that enable and support
the loading, securing, transporting, and/or depositing of
objects in automated or semi-automated fashion are
described herein, among other things. These embodiments
may be implemented in a logistics network operation to
improve the efficiency, accuracy, and speed of processing,
handling, and delivering objects, e.g., parcels with contents,
to designated locations and/or recipients, e.g., including
along a last distance of a delivery route. Further embodi-
ments, details, and descriptions are provided below with
reference to FIGS. 1-12B.

[0025] The subject matter described herein may be imple-
mented as a method, a system, and/or a computer program
product, among other things. Accordingly, certain aspects
may take the form of hardware, or software, or may be a
combination of software and hardware. A computer program
that includes computer-useable instructions embodied on
one or more computer-readable media may also be used. The
subject matter described herein may further be implemented
as hard-coded into the mechanical design of computing
components and/or may be built into a system for loading,
securing, transporting, and/or depositing objects.

[0026] The computer-readable media described herein
may include volatile media, non-volatile media, removable
media, and non-removable media, and may also include
media readable by a database, a switch, and/or various other
network devices. Network switches, routers, and related
components are conventional in nature, as are methods of
communicating with the same, and thus, further elaboration
is not provided here. By way of example, and not limitation,
computer-readable media may include computer storage
media and/or non-transitory communications media.
[0027] The computer storage medias, computer-readable
medias, and/or machine-readable medias described herein
may include media implemented in any method or technol-
ogy for storing information. Examples of stored information
include computer-useable instructions, data structures, pro-
gram modules, and/or other data representations. Computer
storage media may include, but is not limited to, RAM,
ROM, EEPROM, flash memory or other memory technol-
ogy, CD-ROM, digital versatile discs (DVD), holographic
media or other optical disc storage, magnetic cassettes,
magnetic tape, magnetic disk storage, and other storage
devices. These memory components may store data momen-
tarily, temporarily, and/or permanently, and are not limited
to the examples provided herein.

[0028] Looking now at FIG. 1, a block diagram of an
example computing device 1 suitable for supporting the
operations described herein is provided, in accordance with
an embodiment hereof. It should be understood that
although some components depicted in FIG. 1 are shown in
the singular, they may be plural, and the components may be
connected in a different, e.g., local or distributed, configu-
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ration. For example, computing device 1 might include
multiple processors and/or multiple radios. As shown in
FIG. 1, computing device 1 includes a bus 9 that directly or
indirectly connects different components together, including
memory 2, processor(s) 3, presentation component(s) 4 (if
applicable), radio(s) 5, input/output (I/O) port(s) 6, input/
output (I/0) component(s) 7, and power supply 8.

[0029] The memory 2 may take the form of the memory
components described herein. Thus, further elaboration will
not be provided here, but memory 2 may include any type
of tangible medium that is capable of storing information,
such as a database. A database may include any collection of
records, data, and/or other information. In one embodiment,
memory 2 may include a set of computer-executable instruc-
tions that, when executed, perform different functions or
steps described herein. These instructions will be referred to
as “instructions” or an “application” for short. The processor
3 may actually be multiple processors that may receive
instructions and process them accordingly. The presentation
component 4 may include a display, a speaker, a screen, a
portable digital device, and/or other components that can
present information through visual, auditory, and/or other
tactile cues (e.g., a display, a screen, a lamp, a light-emitting
diode (LED), a graphical user interface (GUI), and/or a
lighted keyboard).

[0030] The radio 5 may support communications over a
network, and may additionally or alternatively support or
facilitate different types of wireless communications, such
as Wi-Fi, WIMAX, LTE, Bluetooth, and/or VoIP communi-
cations, among other communication protocols. In various
aspects, the radio 5 may be configured to support multiple
technologies, and/or multiple radios may be configured and
utilized to support multiple technologies.

[0031] The input/output (I/O) ports 6 may take a variety of
forms. Example /O ports may include a USB jack, a stereo
jack, an infrared port, and/or other proprietary communica-
tion ports. The input/output (I/O) components 7 may com-
prise one or more keyboards, microphones, speakers, touch-
screens, and/or any other item useable to directly or
indirectly input data into the computing device 1. The power
supply 8 may include electrical sources, batteries, genera-
tors, fuel cells, and/or any other component that may act as
a power source to supply power to computing device 1 and
to other components described herein.

[0032] Overall, and broadly speaking, described herein are
systems, mechanisms, apparatuses, and technologies that
allow objects, e.g., packages or parcels, or carriers support-
ing the same, to be acquired, segregated, secured, trans-
ported, and/or deposited at designated locations, including in
automated or semi-automated fashion, in different aspects.
These embodiments may be utilized in a delivery context,
e.g., in a logistics network operation. The improvements
described herein may be provided additionally with a mobile
robotic platform that includes an adaptable storage system
used for securely transporting objects, e.g., packages, par-
cels, or carriers supporting the same.

[0033] In one instance, the embodiments described herein
may be configured to acquire objects, e.g., packages, par-
cels, or carriers supporting the same, from a source, such as
an intermediate transport, e.g., a package car or mobile
trailer.

[0034] In another instance, the embodiments described
herein may be configured to segregate objects during trans-
port, e.g., allowing the objects to be selectively sorted,



US 2022/0348427 Al

stored, acquired, transported, and/or deposited, e.g., at cor-
responding delivery locations or points in transit to the same.
[0035] In another instance, the embodiments described
herein may be configured to secure and protect objects
during transit, e.g., reducing or limiting damage to the
objects or contents therein caused by physical impact,
weather including extreme temperatures, theft, vandalism,
or other hazards, including potentially harmful movements
initiated by an associated mobile robotic platform.

[0036] In another instance, the embodiments described
herein may be configured to release objects or carriers
supporting the same, e.g., for delivery at a particular location
and/or to a particular consignee, or for return to a source, in
different aspects.

[0037] In another instance, the embodiments described
herein may include object-manipulating or object-restrain-
ing mechanisms that allow for controlled release of objects
that are being transported, e.g., based on identification of a
designated consignee or based on arrival at a particular
delivery location or return point, in different aspects.
[0038] The embodiments described herein may be used
individually and/or in different combinations to facilitate
acquiring an object, constraining and protecting the object
during transport, and releasing/depositing the object at an
appropriate time and/or location.

[0039] Looking now at FIGS. 2A-2C, a storage receptacle
10 and a mobile robotic platform 12 are shown, in accor-
dance with embodiments hereof. The mobile robotic plat-
form 12 can be used to transport objects deposited into the
storage receptacle 10. The mobile robotic platform 12
includes a plurality of legs 14. The plurality of legs 14 are
movably coupled to a body 16 of the mobile robotic platform
12. The legs 14 may allow the mobile robotic platform 12 to
walk, change height, tilt, and/or perform other movements,
e.g., for transiting, or for releasing objects. The storage
receptacle 10 includes a base 18 and a plurality of walls 20
that extend from the base 18. In FIGS. 2A-2C, one of the
walls 20 is omitted to show a storage space 22 located inside
the storage receptacle 10 where an object, e.g., in this
instance a parcel 15, is positioned. The storage receptacle 10
also includes an opening 24 located opposite to the base 18.
The opening 24 allows objects, e.g., the parcel 15, to be
deposited or removed from the storage space 22. In addition,
the walls 20 define an opening 25 which allows the parcel 15
to be ejected from the storage space 22 when the mobile
robotic platform 12 tilts forward, e.g., generally toward the
opening 25, as shown in FIG. 2C. In additional embodi-
ments, the storage receptacle 10 may include features that
facilitate loading and/or unloading of objects, such as doors,
opening/closing mechanisms, securing elements, and the
like.

[0040] In different embodiments, a storage receptacle,
e.g., the storage receptacle 10, may be a box, a crate, or
another enclosure or semi-enclosure, including one that is
rigid, non-rigid, or semi-rigid, e.g., by including some
flexible, adjustable, and/or expandable sections. For
example, in one instance, the storage receptacle may be an
open-top box, e.g., one that is five-sided, which allows
packages to be loaded and removed through an opening in
the box. The box may also include four or fewer sides, such
that an object, e.g., a package or parcel, remains within the
perimeter of the box during transit, but then a change in
disposition, configuration, and/or orientation allows the
object to be released when the overall delivery system
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reaches its destination. For example, a four-sided box may
be tilted toward an interior side wall, e.g., backward, to
restraint an object, and then may be tilted toward an opening
in the side walls, e.g., forward, to release or discharge the
object. The storage receptacles described herein may differ
in shape, size, configuration, number of walls, number of
openings, and/or features utilized (e.g., dividers, obj ect-
retaining mechanisms, obj ect-shifting mechanisms, and/or
object-gjecting mechanisms, among others) in different
embodiments.

[0041] In one embodiment, a storage receptacle, e.g., a
box, crate, or other enclosure, may include a door that allows
a side of the box to be selectively opened and closed. The
door may be slidable, pivotable, or otherwise shiftable
between a closed configuration and an open configuration.
The door may be manually operated, or may be mechani-
cally operated, e.g., in automated or semi-automated fash-
ion, e.g., at the direction of a computing device. For
example, the combined storage receptacle 10 and mobile
robotic platform 12 shown in FIGS. 2A-2C may operate in
at least partially automated fashion to perform the above-
described operations. In another embodiment, the storage
receptacle may be a box that includes one or more compart-
ments that allow objects, e.g., parcels or packages, to be
transported with distinct separation, and released individu-
ally. For example, the box may be partitioned using static
dividers. The box may also be partitioned using adjustable
dividers, e.g., as described herein in connection with FIGS.
3A-3C. The adjustable dividers may be extendable dividers,
foldable dividers, pivoting dividers, inflatable dividers,
expandable dividers, or other dividing elements that provide
partitioning within a space.

[0042] These elements may be adjusted manually, or
mechanically, e.g., at the direction of a computing device, in
different aspects.

[0043] The storage systems and storage receptacles
described herein may further incorporate one or more doors,
hatches, and/or other restraining or releasing mechanisms
that allow one or more objects stored in the partitioned
storage areas or compartments to be loaded and/or released
individually. For example, there may be one door that
provides access per compartment. In addition, a package-
restraint mechanism may be associated with each compart-
ment. The package-restraint mechanism(s) may operate to
secure objects inside the compartments and/or to facilitate
loading and unloading at desired times. The package-re-
straint mechanism(s) may include latches, male-female cou-
plings, magnets, or other elements that allow for releasable
attachment.

[0044] Looking now at FIGS. 3A-3C, a storage system 26
is shown, in accordance with an embodiment hereof. FIGS.
3A-3C, in particular, represent a cross-section showing the
interior of the storage system 26. The storage system 26 may
be used with a mobile robotic platform as described herein,
among other uses. For example, in one embodiment, the
storage system 26 might be used with the mobile robotic
platform 12 shown in FIGS. 2A-2C. The storage system 26
includes a base 28 and a plurality of walls 30 that extend
from the base 28. The base 28 and the plurality of walls 30
generally define an opening 32 into a storage space 34 within
the storage system 26. The opening 32 is located generally
opposite to the base 28. The storage space 34 is designed to
receive objects, e.g., parcels, as shown in FIGS. 3B and 3C.
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[0045] Looking still at FIGS. 3A-3C, the storage system
26 further includes a divider 36 positioned in the storage
space 34. The divider 36 is coupled to the base 28. In the
depicted embodiment, the divider 36 is extendable and
retractable. This allows the divider 36 to be extended toward
the opening 32, partitioning multiple storage areas within
the storage space 34, or to be retracted toward the base 28,
thereby reducing or eliminating the partitioning within the
storage space 34, e.g., to allow for storage of larger objects.
In different embodiments, one or multiple dividers, of any
type described herein, may be used in a storage system. For
example, the storage system 26 might use 1, 2, 3, 4, or more
dividers, allowing different areas of the storage space 34 to
be partitioned, e.g., to accommodate objects of different
sizes and shapes. The divider 36 may include a biasing
element, e.g., a spring, an elastic member, or another biasing
mechanism, that biases the divider 36 toward the opening
32. FIGS. 3A and 3C show the storage system 26 with the
divider 36 retracted toward the base 28. This configuration
allows larger objects to be placed in the storage system 26,
e.g., as shown in FIG. 3C. Looking at FIG. 3B, the divider
36 is extended. This partitions the storage space 34 into
multiple storage areas. This allows multiple objects to be
enclosed separately, as shown in FIG. 3B.

[0046] The dividers that may be used in a storage system,
e.g., the storage system 26 shown in FIGS. 3A-3C, may vary
in design and implementation. For example, one type of
divider might be a panel or a series of panels that extend
from and/or rotate out from a base and/or sidewalls of a
storage enclosure, e.g., by pivoting about one or more
hinges. In another example, the divider might be a flexible
panel or a series of flexible panels that fold into different
configurations. In another example, the divider might be a
panel or a series of panels that inflate or otherwise expand
into a larger volume. In yet another example, the divider
might be some form of telescoping or extensible mecha-
nism, being extendable either mechanically, electrically,
pneumatically, or by another principle. Finally, one or more
movable or repositionable dividers may be utilized in a
storage system, e.g., in a box or crate, to enable adaptable
partitioning. In any of these instances, the motion of the
divider(s) may be automatic, semi-automatic, and/or may be
controlled with one or more actuators and/or controllers.
This may support automated or semi-automated partitioning
during an automated loading or unloading process.

[0047] Looking now at FIG. 4, a system 40 for transport-
ing multiple objects is shown, in accordance with an
embodiment hereof. The system 40 includes a frame 42 and
a plurality of pallets 44 coupled to the frame 42. The pallets
44 are coupled to the frame 42 at a plurality of connection
points 46. In addition, located at each connection point 46 is
a mechanical coupling 48, or rather, a first element of the
mechanical coupling 48 that couples to a corresponding
second element of the mechanical coupling 48 located on a
carrier used to transport objects (e.g., as shown in FIGS.
9A-9B). The system 40 allows carriers supporting and/or
enclosing objects to be individually coupled to the pallets
44, and then transported together. In different aspects, the
mechanical couplings used to secure the carriers onto the
pallets may include clamping mechanisms, latching mecha-
nisms, magnetic mechanisms, male-female attachments,
and/or other configurations.

[0048] Inone embodiment, a series of pallets may be used
to secure and transport objects. The pallets may be used with
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a mobile robotic platform or other transport mechanism,
e.g., through being mounted on a frame thereof. The pallets
may provide a modular system capable of receiving,
restraining, and/or securing objects, e.g., parcels or pack-
ages, individually during transport. This may be of particular
benefit when utilized with an automated storage and
retrieval system (“ASRS”), and/or with last-distance deliv-
ery robots, e.g., air and land-based drones, among other
systems.

[0049] In another embodiment, a palletized system is used
to secure and transport objects. The palletized system can be
used to transport objects that are secured to carriers that are
individually attachable to the palletized system. FIGS.
9A-9B and FIGS. 9C-9D represent non-limiting examples of
such carriers. In additional embodiments, the objects, e.g.,
parcels or packages, themselves may be attachable directly
to the palletized system using different methods. The carriers
may be configured to rigidly and/or reversibly attach to a
pallet, or in one instance, to a rigid sub-frame of a pallet.
This attachment may be provided through use of a quick-
release mechanism. In one embodiment, the quick-release
mechanism may be a quasi-kinematic coupling, e.g., a
cam-locking quick-release mechanism, e.g., one that
includes an active portion and a passive portion. One
example of this is shown generally in FIGS. 6-8. The rigid
sub-frame of a pallet, e.g., the frame 42 shown in FIG. 4,
may include, and transport, the active portion of the quick-
release mechanism, while each carrier or object coupled to
the rigid sub-frame may include, and transport, the passive
portion of the quick-release mechanism. The rigid sub-frame
may provide power and control signals to the active portion
of the quick-release mechanism (e.g., the portion of the
mechanical coupling 48 shown in FIG. 4). The passive
portion of the quick-release mechanism may be coupled to
each individual carrier or may be located directly on an
object, and may be rigidly, and/or reversibly, attached using
different methods.

[0050] In one embodiment, a quick-release mechanism,
e.g., a passive portion thereof, may be manufactured from a
disposable or recyclable material. The methods of coupling
or affixing such passive portions of a quick-release mecha-
nism to a carrier may vary. One example is shown generally
in FIGS. 6-8. In some aspects, the passive portion may be
implemented by forming receiver slots for a cam-locking
quick-release mechanism in a recyclable cardboard, rigid
paper, or other natural material. The natural material, e.g.,
cardboard, may further be formed to create a structure that
can expand, i.e., accordion around, a carrier or object to
provide a protective enclosure, or even to provide an impact-
resistant “cage.” One such example is shown in FIGS.
9C-9D. The carriers or objects can then be rigidly, and/or
reversibly, attached to a pallet for transport to a particular
location.

[0051] The palletized systems described herein may fur-
ther be configured to accommodate and secure objects and
carriers of different sizes. One example of this is shown in
FIGS. 4-5E. For example, in one instance, a plurality of
pallets having discrete, integer-multiple length and width
dimensions may be used with a rigid sub-frame. The loca-
tion of quick-release mounting points on the rigid sub-frame
may be designed to match this discrete, integer-multiple
system. For example, a rigid sub-frame may be designed to
have a 2x3 grid of quick-release mounting points. This grid
can then carry six “1x1” pallets, three “1x2” pallets, two
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“1x3” pallets, or one “2x3” pallet. In addition, many other
arrangements with different numbers of quick-release
points, in different organizational schemes, are contemplated
herein. This palletized system provides the additional benefit
of facilitating object handling by automated systems, such as
ASRS systems. Using such palletized systems, the variable,
unpredictable geometry of an object, e.g., a parcel or pack-
age being transported, may be replaced by the consistent,
known geometry of a pallet and its quick-release mounting
points. The aforementioned ASRS systems may be used to
handle such pallets having known geometries and configu-
rations with greater efficiency and precision.

[0052] The carriers described herein for securing and
transporting objects may be rigid, reversible, and/or adjust-
able. In the case of packages or parcels being delivered, the
rigid restraint of such packages and parcels can be benefi-
cial, e.g., by maintaining package care standards, providing
predictable package pose for loading, selection, and release,
providing operational stability to or for the systems that are
manipulating the package (e.g., a heavy package rolling
around inside a package carrier may cause unstable behavior
in an autonomous system that is transporting the package,
and the carrier being designed to secure the package may
reduce this instability). This restraint of the package may
also be reversible, as this enables the package to be released
at a desired delivery point, and to maintain package care
standards (e.g., limiting or reducing damage through con-
trolled movement/shifting). Techniques that can be used to
rigidly and/or reversibly attach objects, e.g., packages, par-
cels, and the like, including those with unfixed geometries,
to a carrier or other transport structure include, but are not
limited to, the use of non-residuing adhesives, such as tapes;
the use of polymer films such as Low-density Polyethylene
(“LDPE”) or Polyvinyl Chloride (“PVC”) films (or other
forms of stretchable wrapping material); the use of airbags
which can be inflated around an object to constrain its
motion; the use of jammable granular-material grippers,
which can be evacuated of air after a package is loaded
inside; and/or use of electrostatic gripping pads or devices.

[0053] The rigid or semi-rigid attachment of an object,
e.g., package or parcel, to a carrier may also limit or reduce
the need to estimate the inertia tensor of the object, and/or
may facilitate the estimation of the combined inertia tensor
of the object and carrier. For example, for certain “last-
distance” delivery systems (e.g., those that generally trans-
port objects the final distance to a delivery destination or
designated consignee), the performance and stability of the
delivery system can be significantly impacted by the accu-
racy of its internal physical model of the system and the
payload. If an object is rigidly coupled to a carrier, the inertia
tensor of the object (or, more accurately, the change in
inertia tensor of the payload) may be estimated through
different methods. For example, these may include static
measurement of the weight of the package carrier at a single
point (to measure change in mass which may be acceptable
for first-order approximation); static measurement of the
weight of the package carrier at multiple points (to provide
an estimate of the center of mass of the payload in an X-Y
plane); and/or dynamic measurement of inertia tensor using
a perturbation method.

[0054] The delivery systems described herein may also
incorporate features that allow objects to be individually
released at selected destinations or to selected recipients.
This selective release may be accomplished through differ-
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ent methods and/or through use of different mechanisms or
devices. For example, a door or latchable panel may be
located on an object carrier and used to release an object at
a desired destination; a package-restraint technique, e.g., the
airbag described above, may be used to release an object at
a desired destination; and/or an active-release mechanism,
such as a spring, solenoid, and/or linear actuator that ejects
an object from a carrier, may be used to control release. In
addition, when the object is a package being delivered to a
particular consignee by a logistics carrier, it may also be
necessary to identify the recipient before releasing the
package.

[0055] The delivery of sensitive or controlled objects, e.g.,
pharmaceuticals, sensitive documents, high-value items, and
the like, may be provided with additional verification,
authentication, and/or secured release. For example, during
final delivery of sensitive or controlled objects, e.g., con-
trolled medicines, a consignee may need to provide valid
photo identification before delivery can be completed. In
such instances, a transport system, e.g., mobile robotic
platform, may be provided with a device for validating such
identification. This device may be a camera, scanner, RFID
reader, input device, and/or processor, among other compo-
nents. In one embodiment, the device includes a user-
interface useable to communicate with the consignee. The
device may also secure the object within the carrier, and
release it only once a consignee is identified.

[0056] Looking now at FIGS. 5A-5E, a series of pallet
configurations are shown, in accordance with embodiments
hereof. The pallets and associated pallet-based systems may
be used with a system for transporting objects, e.g., the
system 40 shown in FIG. 4. FIGS. 5A-5E show pallets of
different sizes and shapes, and different combinations of
pallets, which may be used to increase the adaptability of a
storage system, e.g., like the system 40 shown in FIG. 4.
FIG. 5A depicts a plurality of pallets of the same size, e.g.,
which may be mounted on a frame, e.g., a rigid sub-frame.
FIG. 5B depicts a similar configuration but with fewer
pallets of a larger size. FIGS. 5C and 5D depict configura-
tions with pallets of different sizes (e.g., suitable for accom-
modating carriers and objects of different sizes). FIG. 5E
depicts a configuration with only one pallet coupled to a
frame, e.g., for accommodating a carrier and/or object of a
largest possible size. In each configuration shown in FIGS.
5A-5E, a corresponding mechanical coupling may be pro-
vided for each pallet for use in coupling an object or object
carrier thereto.

[0057] Looking now at FIGS. 6-8, a configuration suitable
for releasably securing a carrier to a mechanical coupling,
e.g., one located on a pallet-type transport system, is shown,
in accordance with an embodiment hereof. FIG. 6 in par-
ticular depicts an example mechanical coupling 50. FIG. 8
depicts a partial cross-section view of the mechanical cou-
pling 50 engaging and being releasably secured to a carrier
56. The mechanical coupling 50 includes a plurality of
elements 52, e.g., protrusions or studs, and a plurality of
elements 54 located partially within the plurality of elements
52. The plurality of elements 54 are each shiftable between
a retracted position and an extended position, the latter of
which is shown in FIG. 8. The mechanical coupling 50 is
represented in FIGS. 6 and 8 as a latching-type mechanism,
but other mechanical, electrical, and/or magnetic couplings
are contemplated as alternatives.
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[0058] FIG. 7 depicts a carrier 56 that is used for securing
and transporting objects. FIG. 8 further shows the carrier 56
seated on the mechanical coupling 50, with the elements 54
extended to releasably engage a structure 45 of the carrier
56. In this instance, the bottom of the carrier 56 may include
a plate or sheet with holes matching the location of the
elements 52, 54. In the “unsecured” state, the elements 54
are retracted at least partially inside the elements 52. The
carrier 56 can then be dropped down onto the mechanical
coupling 50, with the holes on the bottom of the carrier 56
aligning with, and receiving, the elements 52, 54. The
location of the plurality of elements 52 helps facilitate a
specific positioning of the carrier 56 relative to the mechani-
cal coupling 50, while accommodating a relatively lower
accuracy in positioning initially, e.g., during initial align-
ment. Once the carrier 56 is mounted on the mechanical
coupling 50, a mechanism inside the mechanical coupling
50 may be actuated to extend the plurality of elements 54,
and engage the carrier 56, e.g., as shown in FIG. 8, for secure
transport. In one aspect, the mechanical coupling 50 may
represent one of a plurality of mechanical couplings located
on a palletized system used for transporting multiple carriers
and/or multiple objects. In an additional aspect, an object,
e.g., parcel or package, may also include a feature that
allows the elements 52, 54 of the mechanical coupling 50 to
engage the object itself, instead of a carrier holding the
object. Both aspects are contemplated herein.

[0059] In one embodiment, multiple carriers supporting
objects may be attached to a palletized system, e.g., using
individualized or collective couplings, which is then trans-
ported by a mobile robotic platform to a particular destina-
tion, e.g., in automated or semi-automated fashion. In one
embodiment, the palletized system may be detachable from
the mobile robotic platform, allowing the mobile robotic
platform to be reconfigured. In further embodiments, the
carriers used with the palletized system may be tote-style
carriers. For example, the tote-style carriers may be pre-
loaded, e.g., manually or automatically, with one or more
objects, e.g., parcels or packages, intended for delivery to a
destination. Then, the tote-style carriers with the objects
secured therein may be loaded onto a mobile robotic plat-
form, e.g., on a palletized system, instead of loading indi-
vidual objects, e.g., parcels or packages.

[0060] The use of standardized, reversibly attachable car-
riers may provide a number of advantages. For example, a
standardized tote, bag, or other carrier structure (or, simi-
larly, pallets of a certain range of standardized sizes) can be
used to provide a more consistent size and construction,
allowing for easier handling/loading by automated or semi-
automated handling systems, such as an ASRS, e.g., those
installed in a vehicle. In addition, through use of these
embodiments, loads with specialized transport requirements
can be accommodated. For example, medicines or other
objects that require special temperature control may be
enclosed in specially designed bags, totes, or other carrier
structures that are then transported by a mobile robotic
platform. This allows for such transport without perma-
nently re-configuring a mobile robotic platform for such an
application, when the mobile robotic platform may other-
wise be used or needed for other types of transport opera-
tions. In addition, since the carrier, e.g., bag, tote, or other
carrier structure, is discrete and separable from the mobile
robotic platform, a failure of components associated with the
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carrier might not necessarily impact the mobile robotic
platform, because the carrier can then be detached and
replaced.

[0061] Looking now at FIGS. 9A and 9B, another carrier
58 used for transporting objects is shown, in accordance
with an embodiment hereof. The carrier 58 includes a base
60 and a movable enclosure 62 that is coupled to the base 60.
The movable enclosure 62 extends to a plurality of outer
edges 64. The plurality of outer edges 64 extend circumfer-
entially thereby forming a frame 66. The movable enclosure
62 is adjustable between a first configuration, e.g., as shown
in FIG. 9A, and a second configuration, e.g., as shown in
FIG. 9B. In the first configuration, the frame 66 is retracted
such that the plurality of outer edges 64, or rather the frame
66, abuts, or is adjacent to, the base 60. This allows an object
65 to be more easily loaded onto the carrier 58. In the second
configuration, the frame 66 is extended such that the plu-
rality of outer edges 64, or rather the frame 66, are spaced
from the base 60, forming an enclosure that surrounds a
storage space 68 where the object 65 is located. In addition,
as shown in FIGS. 9A and 9B, the movable enclosure 62 has
a lattice structure 70 connected by a plurality of hinges 72.
These components allow the frame 66 to extend and retract
relative to the base 60. FIG. 9B also shows a cover 74 placed
over an opening into the storage space 68.

[0062] Looking now at FIGS. 9C-9D, another carrier 55
used for transporting objects is shown, in accordance with an
embodiment hereof. The carrier 55 shown in FIGS. 9C-9D
has a different construction than the carrier 58 shown in
FIGS. 9A-9B. In this particular aspect, the carrier 55 is
formed at least partially from disposable and/or recyclable
materials, e.g., cardboard, paper products, bamboo, and/or
other natural materials.

[0063] The carrier 55 shown in FIGS. 9C and 9D includes
a first sheet or board of material 53 and a second sheet or
board of material 57. The sheets or boards of material 53, 57
may be cardboard, polymer film, laminate, paper products,
and/or other natural or synthetic materials that provide a
minimum degree of stiffness or rigidity. In this respect, the
stiffness or rigidity of the sheets or boards of material 53, 57
may vary based on the materials used, and the desired
performance characteristics. The carrier 55 further includes
an expandable frame 59. The expandable frame 59 is
designed, e.g., cut, assembled, or otherwise formed, to be
adjustable, e.g., expandable/retractable. FIG. 9C shows the
frame 59 prior to being cut, and FIG. 9D shows the frame 59
cut into the adjustable shape, with its corners attached to the
sheets or boards of material 53, 57. The frame 59 is shown
in FIGS. 9C and 9D being formed into one possible shape,
e.g., a rectangle, among many other possible shapes and
sizes. The attachment of the frame 59 to the sheets or boards
of material 53, 57 is such that the frame 59 can be stretched
to enclose an object in the carrier 55. This allows the object
to be at least partially constrained and protected during
transport. In the depicted embodiment, the expandable frame
59 is a sheet of cardboard that includes cuts along the legs,
which allow it to expand in a web-like configuration. In
additional embodiments, the number and spacing of cuts
may be increased or decreased, to form a desired number of
layers in the frame 59.

[0064] To transport an object using the carrier 55, the
following process may be used. First, an object may be
placed on the sheet or board of material 53. Then, or prior,
the frame 59, having been cut into the expandable pattern, is
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attached to the sheet or board of material 53, e.g., using an
adhesive, fasteners, or using another securement method.
The frame 59 is then expanded around the object, and
attached to the sheet or board of material 57, thereby at least
partially enclosing and protecting the object with a configu-
ration that can be re-used, recycled, and/or re-configured,
depending on the materials used, and the construction, in
different aspects. In an alternative embodiment, the attach-
ment of the expandable frame 59 may occur in the reverse,
starting with the sheet or board of material 57.

[0065] Looking now at FIG. 10, a vehicle 80 that includes
a system 82 for loading and/or unloading objects in auto-
mated or semi-automated fashion is shown, in accordance
with an embodiment hereof. The system 82 may be an
ASRS, in one aspect. The system 82 is generally integrated
within the vehicle 80. The system 82 includes a shuttle
mechanism 86. The shuttle mechanism 86 is shiftable along
a track 85 to different positions in the vehicle 80, e.g., to
facilitate transferring, loading, and/or unloading objects.
The shuttle mechanism 86 is additionally adjustable between
a lowered position and a raised position to enable further
access to objects. The shuttle mechanism 86 also includes an
object-engaging mechanism 96. The object-engaging
mechanism 96 is used to engage and shift objects inside the
vehicle 80, e.g., parcels being routed to different destina-
tions. To facilitate such shifting, the object-engaging mecha-
nism 96 can include movable elements (e.g., arms, claws,
pads, or the like) that allow it to engage and shift objects,
e.g., packages or parcels of different sizes. The movable
elements may be coupled to actuators that are controlled by
a computing device.

[0066] In one instance, the object-engaging mechanism 96
may be used to engage and shift objects to/from a plurality
of storage units 84 located inside the vehicle 80, e.g., as part
of a last-distance delivery operation. During a loading
operation, the shuttle mechanism 86 and the object-engaging
mechanism 96 may operate in coordination to engage and
shift objects from the plurality of storage units 84 and
transfer them toward a loading surface 88. The loading
surface 88 is configured to support a mobile robotic platform
92, and is connected to a ramp 90. The ramp 90 is adjustable
between a lowered position, e.g., as shown in FIG. 10, and
a raised position, e.g., suitable for transit of the vehicle 80.
When the ramp 90 is in the lowered position, the mobile
robotic platform 92 can ascend the ramp 90, and position
itself on the loading surface 88, or descend the ramp 90
while loaded with one or more objects. When the mobile
robotic platform 92 is on the loading surface 88, e.g., as
shown in FIG. 10, the shuttle mechanism 86 can then shift
the object-engaging mechanism 96 to an object-specific
location, retrieve an object from the plurality of storage units
84, and then deposit the object onto the mobile robotic
platform 92, e.g., for subsequent transit to a delivery desti-
nation. In some embodiments, the mobile robotic platform
92 may include a storage system, e.g., similar to the system
40 shown in FIG. 4, configured to receive, retain, and release
objects, and/or carriers containing the objects, in different
aspects. Looking still at FIG. 10, the mobile robotic platform
92, once loaded with a desired number of objects, carriers
with objects, and/or pallets with the same, can exit the
vehicle 80 to perform a delivery operation, e.g., a last-
distance or last-mile delivery operation, e.g., completing the
transit of an object to a recipient through a logistics network.
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[0067] In connection with the embodiments described
herein, different techniques may be used for loading objects
or carriers onto a mobile robotic platform, e.g., the platform
92 shown in FIG. 10. For example, a palletized system can
be used to simplify the handling of multiple objects, e.g.,
packages or parcels, by an automated system, e.g., such as
some form of ASRS. In some instances, an ASRS may be
implemented inside a distribution center of a logistics net-
work, inside a remote forward-storage location that is down-
stream in a logistics network, and/or inside a vehicle that
transports objects for delivery in a logistics network, e.g.,
one that operates in connection with a last-distance delivery
system, e.g., that uses the mobile robotic platforms and
storage systems described herein. The use of an ASRS to
load, transport, and release objects or carriers with objects in
conjunction with a palletized system can further be
enhanced by using a storage grid in the ASRS/palletized
system. The storage grid may be designed so that it is
reconfigurable, thereby allowing it to support each discrete
sized pallet that is desired to be used in the palletized system,
e.g., during a particular delivery operation. This adaptability
in the ASRS/palletized system may be provided using dif-
ferent techniques, e.g., adjustable dividers, rollers, parti-
tions, or other structures or mechanisms including those
discussed herein. The dimensions of the ASRS/palletized
system may also be selected to generally correspond to the
dimensions of an object carrier sub-frame. For example, for
a carrier sub-frame having six mounting points in a 2x3
configuration, the ASRS/palletized system (e.g., inside a
vehicle) may be designed to have discrete bays, each of
which can hold up to a 2x3 pallet (or any sub-division of
smaller pallets).

[0068] In some embodiments, an ASRS may be loaded
from a single point (e.g., a rear door of a vehicle). In other
embodiments, an external covering may be lifted away to
expose the ASRS, and the ASRS may be loaded from the
outside, e.g., through a side of a vehicle. Loading a transport
system in this manner provides a substantial benefit in
loading speed, as multiple objects may be loaded simulta-
neously or in quick sequence, instead of one at a time
through a single loading point. In the aforementioned
instances, the loading may be performed manually, auto-
matically, or semi-automatically, or through some combina-
tion of the same.

[0069] The shifting of pallets in connection with an ASRS/
palletized system, e.g., inside a vehicle, may be performed
using a shuttle, e.g., as described in connection with FIG. 10,
or using an autonomous vehicle/apparatus capable of mov-
ing in multiple directions inside the ASRS, and capable of
selecting an object, shifting the object, and releasing the
object at a specified destination, e.g., on a mobile robotic
platform that transports the object to a delivery destination.
These shifting mechanisms may have different configura-
tions. For example, in one embodiment, a shuttle may be
used which has a fixed dimension. This allows it to engage
a stored pallet, e.g., one supporting a plurality of objects
and/or carriers with objects, by connecting to a quick-release
feature located on the pallet (e.g., a latching mechanism or
other coupling). In another embodiment, a shuttle is pro-
vided that includes multiple distinct, actuated parts, which
can be displaced a variable distance from each other. This
allows the distinct parts to align themselves with opposite
ends of a pallet, regardless of the size of the pallet, and
engage the pallet for further shifting.
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[0070] Looking at FIG. 11, a plurality of storage units 98
and a mobile robotic platform 100 are shown, in accordance
with an embodiment hereof. The storage units 98 may be
located in a vehicle, such as the vehicle 80 shown in FIG. 10.
In some aspects, a loading system, e.g., such as the system
82 described in connection with FIG. 10, may be used to
engage and shift objects/carriers to or from the storage units
98 and/or to or from the mobile robotic platform 100. The
mobile robotic platform 100 shown in FIG. 11 includes a
storage system 102 for storing and transporting objects/
carriers. The storage system 102 may include any of the
features described herein, e.g., a frame, a plurality of pallets,
mechanical couplings that allow carriers to be coupled to the
pallets, and/or other features.

[0071] Looking at FIGS. 12A and 12B, a vehicle 104
configured to support automated and/or semi-automated
loading and unloading operations is shown, in accordance
with an embodiment hereof. FIG. 12A shows a side-eleva-
tion view of the vehicle 104. FIG. 12B shows a top-down
elevation view of the vehicle 104. The vehicle 104 includes
a plurality of storage units 106 and a plurality of storage
units 108, which may be designed to accommodate pallets of
different sizes, and which may include adjustable/operable
features, e.g., dividers, rollers, shifting mechanisms, and the
like, that allow for different sized pallets to be accommo-
dated, stored, and/or shifted. For example, the storage units
106, 108 may be sized to accommodate pallets suitable to be
loaded and secured to a mobile robotic platform. The storage
units 106, 108 extend along opposite sides of the vehicle
104, and are separated by a loading surface 112. The storage
units 106, 108 may be used to store multiple objects, and/or
to store multiple carriers with objects, e.g., those being
transported to different destinations in a logistics network,
e.g., along a last-distance delivery path.

[0072] The vehicle 104 may include components and
features that support loading and unloading in automated or
semi-automated fashion, as described in connection with
FIG. 10. For example, during one operation, mobile robotic
platforms 110 travel onto the loading surface 112, and
objects or object carriers are then transferred onto the mobile
robotic platforms 110 from the storage units 106, 108, e.g.,
using an ASRS, for subsequent transport to delivery desti-
nations. In some embodiments, the storage units 106, 108
may include openings located on the outside of the vehicle
104. With this configuration, objects can be loaded into the
storage units 106, 108 through such openings, or rather, from
outside of the vehicle 104. In another embodiment, a roof
114 of the vehicle 104 may be displaceable, e.g., it may be
pivotal, slidable, or otherwise openable as shown in FIG.
12A, to provide access to the interior of the vehicle 104 to
support loading of objects. The opening of the roof 114 can
be provided through linear displacement, pivoting displace-
ment, or sliding displacement. This shifting may be provided
through operation of actuators attached to roof 114, e.g.,
those directed by a computing device.

[0073] Embodiment 1. A mobile delivery system for trans-
porting objects comprising a mobile robotic platform and a
storage receptacle comprising a base, a plurality of walls
extending from the base, the base and the plurality of walls
defining a storage area, and a first coupling located on the
base, the first coupling attachable to a second coupling
located on the mobile robotic platform.
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[0074] Embodiment 2. The mobile delivery system of
embodiment 1, wherein the plurality of walls define an
opening into the storage area, the opening located opposite
to the base.

[0075] Embodiment 3. The mobile delivery system of any
of embodiments 1-2, wherein the plurality of walls further
define another opening at an end of the storage receptacle.
[0076] Embodiment 4. The mobile delivery system of any
of embodiments 1-3, wherein the another opening includes
a door configured to open and close.

[0077] Embodiment 5. The mobile delivery system of any
of embodiments 1-4, wherein the storage area includes at
least one divider that is extendable and retractable, and
wherein the at least one divider is coupled to the base.
[0078] Embodiment 6. The mobile delivery system of any
of embodiments 1-5, wherein the mobile robotic platform is
configured to operate autonomously.

[0079] Embodiment 7. A mobile system for transporting
objects comprising a frame comprising a plurality of con-
nection points; and a plurality of pallets, each pallet com-
prising a corresponding coupling that is attachable at one of
the plurality of connection points, and a mechanical cou-
pling used for securing an object-carrier on the pallet.
[0080] Embodiment 8. The system of embodiment 7,
wherein the system comprises two, four, six, or eight pallets.
[0081] Embodiment 9. The system of any of embodiments
7-8, wherein at least some of the plurality of pallets are a
different size and/or a different shape.

[0082] Embodiment 10. The system of any of embodi-
ments 7-9, wherein the mechanical coupling includes a first
element located on the pallet and a second element located
on the object-carrier, the first element and the second ele-
ment being releasably attachable.

[0083] Embodiment 11. The system of any of embodi-
ments 7-10, wherein the mechanical coupling comprises a
clamping mechanism, a latching mechanism, a magnetic
mechanism, or a male-female coupling.

[0084] Embodiment 12. A carrier for transporting objects
comprising a base and a movable enclosure coupled to the
base, the movable enclosure extending to a plurality of outer
edges, the movable enclosure adjustable between a first
configuration and a second configuration, the first configu-
ration comprising an open configuration with the plurality of
outer edges retracted toward the base, and the second
configuration comprising an enclosed configuration with the
plurality of outer edges extended from the base to at least
partially enclose a storage space.

[0085] Embodiment 13. The carrier of embodiment 12,
wherein the movable enclosure includes a frame that is
rectangular in shape.

[0086] Embodiment 14. The carrier of any of embodi-
ments 12-13, wherein the movable enclosure comprises a
lattice structure interconnected by a plurality of hinges.
[0087] Embodiment 15. The carrier of any of embodi-
ments 12-14, wherein, in the second configuration, the
lattice structure extends about the storage space and the
frame defines an opening located opposite to the base.
[0088] Embodiment 16. The carrier of any of embodi-
ments 12-15, further comprising a cover, wherein, in at least
the second configuration, the cover is securable over the
opening.

[0089] Embodiment 17. A loading system for a vehicle
comprising a first plurality of storage units extending along
a first side of the vehicle, a second plurality of storage units
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extending along a second side of the vehicle opposite to the
first side of the wvehicle, a shuttle mechanism coupled
between the first plurality of storage units and the second
plurality of storage units, a loading surface extending
between the first plurality of storage units and the second
plurality of storage units, and a ramp coupled to the loading
surface and movable between a lowered position and a
raised position, wherein the shuttle mechanism is operable
to shift objects from the first plurality of storage units and/or
from the second plurality of storage units onto a mobile
robotic platform positioned on the loading surface.

[0090] Embodiment 18. The loading system of embodi-
ment 17, further comprising an obj ect-engaging mechanism
coupled to the shuttle mechanism, the object-engaging
mechanism operable to engage an object stored on the first
plurality of storage units and/or on the second plurality of
storage units; and a track along which the shuttle mechanism
translates.

[0091] Embodiment 19. The loading system of any of
embodiments 17-18, wherein each one of the first plurality
of storage units includes an opening located on an outside of
the vehicle on the first side, and wherein each one of the
second plurality of storage units includes an opening located
on an outside of the vehicle on the second side.

[0092] Embodiment 20. The loading system of any of
embodiments 17-19, further comprising a pair of movable
elements coupled to the shuttle mechanism, the pair of
movable elements adjustable for holding objects of different
sizes.

[0093] Embodiment 21. Any of embodiments 1-20, in
whole or in part, in any combination.

[0094] In some embodiments, this disclosure may include
the language, for example, “at least one of [element A] and
[element B].” This language may refer to one or more of the
elements. For example, “at least one of A and B” may refer
to “A,” “B,” or “A and B.” In other words, “at least one of
A and B” may refer to “at least one of A and at least one of
B,” or “at least either of A or B.” In some embodiments, this
disclosure may include the language, for example, “[element
Al], [element B], and/or [element C].” This language may
refer to either of the elements or any combination thereof. In
other words, “A, B, and/or C” may refer to “A,” “B,” “C,”
“Aand B,” “A and C,” “B and C,” or “A, B, and C.”
[0095] The subject matter of this disclosure has been
described in relation to particular embodiments, which are
intended in all respects to be illustrative rather than restric-
tive. Alternative embodiments will become apparent to those
of ordinary skill in the art to which the present subject matter
pertains without departing from the scope hereof. Different
combinations of elements, as well as use of elements not
shown, are also possible and contemplated.

What is claimed is:
1. A mobile delivery system for transporting objects,
comprising:
a mobile robotic platform; and
a storage receptacle, comprising:
a base,

a plurality of walls extending from the base, the base
and the plurality of walls defining a storage area, and

a first coupling located on the base, the first coupling
attachable to a second coupling located on the
mobile robotic platform.
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2. The mobile delivery system of claim 1, wherein the
plurality of walls define an opening into the storage area, the
opening located opposite to the base.

3. The mobile delivery system of claim 2, wherein the
plurality of walls further define another opening at an end of
the storage receptacle.

4. The mobile delivery system of claim 3, wherein the
another opening includes a door configured to open and
close.

5. The mobile delivery system of claim 1, wherein the
storage area includes at least one divider that is extendable
and retractable, and wherein the at least one divider is
coupled to the base.

6. The mobile delivery system of claim 1, wherein the
mobile robotic platform is configured to operate autono-
mously.

7. A mobile system for transporting objects, comprising:

a frame comprising a plurality of connection points; and

a plurality of pallets,

each pallet comprising:
a corresponding coupling that is attachable at one of
the plurality of connection points, and
a mechanical coupling used for securing an object-
carrier on the pallet.

8. The system of claim 7, wherein the system comprises
two, four, six, or eight pallets.

9. The system of claim 7, wherein at least some of the
plurality of pallets are a different size and/or a different
shape.

10. The system of claim 7, wherein the mechanical
coupling includes a first element located on the pallet and a
second element located on the object-carrier, the first ele-
ment and the second element being releasably attachable.

11. The system of claim 10, wherein the mechanical
coupling comprises:

a clamping mechanism;

a latching mechanism;

a magnetic mechanism; or

a male-female coupling.

12. A carrier for transporting objects, comprising:

a base; and

a movable enclosure coupled to the base,

the movable enclosure extending to a plurality of outer
edges,

the movable enclosure adjustable between a first con-
figuration and a second configuration,

the first configuration comprising an open configura-
tion with the plurality of outer edges retracted toward
the base, and

the second configuration comprising an enclosed con-
figuration with the plurality of outer edges extended
from the base to at least partially enclose a storage
space.

13. The carrier of claim 12, wherein the movable enclo-
sure includes a frame that is rectangular in shape.

14. The carrier of claim 13, wherein the movable enclo-
sure comprises a lattice structure interconnected by a plu-
rality of hinges.

15. The carrier of claim 14, wherein, in the second
configuration, the lattice structure extends about the storage
space and the frame defines an opening located opposite to
the base.
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16. The carrier of claim 15, further comprising a cover,
wherein, in at least the second configuration, the cover is
securable over the opening.

17. A loading system for a vehicle, comprising:

a first plurality of storage units extending along a first side

of the vehicle;

a second plurality of storage units extending along a
second side of the vehicle opposite to the first side of
the vehicle;

a shuttle mechanism coupled between the first plurality of
storage units and the second plurality of storage units;

a loading surface extending between the first plurality of
storage units and the second plurality of storage units;
and

a ramp coupled to the loading surface and movable
between a lowered position and a raised position,
wherein the shuttle mechanism is operable to shift

objects from the first plurality of storage units and/or
from the second plurality of storage units onto a
mobile robotic platform positioned on the loading
surface.
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18. The loading system of claim 17, further comprising:

an object-engaging mechanism coupled to the shuttle
mechanism, the object-engaging mechanism operable
to engage an object stored on the first plurality of
storage units and/or on the second plurality of storage
units; and

a track along which the shuttle mechanism translates.

19. The loading system of claim 17, wherein each one of
the first plurality of storage units includes an opening
located on an outside of the vehicle on the first side, and
wherein each one of the second plurality of storage units
includes an opening located on an outside of the vehicle on
the second side.

20. The loading system of claim 17, further comprising a
pair of movable elements coupled to the shuttle mechanism,
the pair of movable elements adjustable for holding objects
of different sizes.



