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(54) ADAPTIVE GRIPPER DEVICE

(57) A gripper device and method is provided. The
method includes capturing, using an electronic device,
information of an object that is indicative of holding po-
sition; determining, using the information, by a hardware
processor, an optimal holding orientation and an optimal
movement of at least one of (i) a plurality of fingers, or
(ii) a plurality of suction cups of a gripper device; identi-
fying the at least one of (i) the plurality of fingers, and (ii)
the plurality of suction cups as one or more grasping com-
ponents based on the information, the optimal holding
orientation and the optimal movement; and enabling, us-
ing an actuator, the one or more identified grasping com-
ponents to grasp the object based on the information,
the optimal holding orientation and the optimal move-
ment.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS 
AND PRIORITY

[0001] This patent application claims priority to India
Patent Application 201621022136, filed on June 28,
2016.

TECHNICAL FIELD

[0002] The disclosure herein generally relate to grip-
ping mechanisms, and, more particularly, to an adaptive
gripper device.

BACKGROUND

[0003] Gripping systems enable gripping of objects.
Current gripping system have fingers driven by actuators,
in which the gripping system pick objects which are in
gripping range. The problem in the current gripping sys-
tems is that they do not have much intelligence to esti-
mate the object picking positions and holding positions,
and have restrictions where the fingers hold the objects
which are having height. For example holding a book with
two fingers which is placed on the floor is much difficult
as the book border does not have much space to grip at
the edges. In order to hold such objects, the dimensions
of the object should be within the range of gripping com-
ponents. Other types of gripping systems are vacuum
cups based which pick and place objects where they can
handle multi-dimensional objects. However, these types
of vacuum cups based gripping systems heavily depend
on surface of objects. For example, such vacuum cups
based gripping systems would require the surface of the
objects to be flat or smooth enough to use vacuum cups,
and cannot handle the rough surfaced or multi vertex
shaped objects.

SUMMARY

[0004] Embodiments of the present disclosure present
technological improvements as solutions to one or more
of the above-mentioned technical problems recognized
by the inventors in conventional systems. For example,
in one aspect, a gripper device is provided. The gripper
device comprises a base comprising a first end and a
second end; a plurality of fingers, wherein a fixed finger
comprising a top end and a bottom end, wherein the bot-
tom end of the fixed finger is coupled to the first end of
the base, a sliding finger comprising a top end and a
bottom end, wherein the bottom end of the sliding finger
is positioned at the second end of the base and opposite
to the fixed finger; a plurality of suction cups, wherein a
first suction cup is attached to the fixed finger such that
the first suction cup is in close proximity of the top end
of the fixed finger, wherein a second suction cup is at-
tached to the fixed finger such that the second suction

cup is in close proximity of the bottom end of the fixed
finger, and wherein a third suction cup is attached be-
tween the first end and the second end of the sliding
finger; an electronic device that is configured to capture
information of an object to be grasped, wherein the in-
formation is indicative of holding position of the object;
and a hardware processor is configured to determine an
optimal holding orientation and an optimal movement of
at least one of (i) the plurality of fingers, or (ii) the plurality
of suction cups based on the captured information ob-
tained from the electronic device, and identify the at least
one of (i) the plurality of fingers, or (ii) the plurality of
suction cups as one or more optimal grasping compo-
nents based on the information on the object, the deter-
mined optimal holding orientation and the determined op-
timal movement.
[0005] In one embodiment, the gripper device may fur-
ther comprise one or more proximity sensors configured
to detect position of the object from the plurality of fingers.
In one embodiment the sliding finger is configured to
move from a first position to a second position based on
position and dimension of the object. In one embodiment,
the gripper device may further comprise an actuator that
is configured to enable the one or more optimal grasping
components to grasp the object based on the information
on the object, the determined optimal holding orientation
and the determined optimal movement.
[0006] In one embodiment, the plurality of suction cups
are identified as the one or more optimal grasping com-
ponents to grasp the object based on (i) a suction pro-
vided by the actuator and (ii) a determination of centre
of gravity on the object, wherein the centre of gravity on
the object is determined by the hardware processor
based on the captured information. In one embodiment,
the centre of gravity on the object is determined by the
hardware processor based on the determined optimal
holding orientation and the determined optimal move-
ment.
[0007] In another aspect, a method is provided. The
method comprises capturing, using an electronic device,
information of an object, wherein the information of the
object is indicative of holding position; determining, using
the information, by a hardware processor, an optimal
holding orientation and an optimal movement of at least
one of (i) a plurality of fingers, or (ii) a plurality of suction
cups of a gripper device based on the captured informa-
tion obtained from the electronic device; identifying the
at least one of (i) the plurality of fingers, and (ii) the plu-
rality of suction cups as one or more grasping compo-
nents based on the information, the optimal holding ori-
entation and the optimal movement; and enabling, using
an actuator, the one or more identified grasping compo-
nents to grasp the object based on the information, the
optimal holding orientation and the optimal movement.
In one embodiment, the plurality of suction cups are iden-
tified as the one or more optimal grasping components
to grasp the object based on (i) a suction provided by the
actuator and (ii) a determination of centre of gravity on
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the object by the hardware processor. In one embodi-
ment, a sliding finger of the plurality of fingers is config-
ured to move from a first position to a second position
based on position and dimension of the object.
[0008] In yet another aspect, one or more non-transi-
tory machine readable information storage mediums
comprising one or more instructions is provided. The one
or more instructions which when executed by one or more
hardware processors causes (i) capturing, using an elec-
tronic device, information of an object, wherein the infor-
mation of the object is indicative of holding position; de-
termining, using the captured information, by the one or
more hardware processors, an optimal holding orienta-
tion and an optimal movement of at least one of (i) a
plurality of fingers, or (ii) a plurality of suction cups of a
gripper device; identifying, by the one or more hardware
processors, the at least one of (i) the plurality of fingers,
and (ii) the plurality of suction cups as one or more grasp-
ing components based on the information, the optimal
holding orientation and the optimal movement; and en-
abling, by the one or more hardware processors, using
an actuator, the one or more identified grasping compo-
nents to grasp the object based on the information, the
optimal holding orientation and the optimal movement.
In one embodiment, the plurality of suction cups are iden-
tified as the one or more optimal grasping components
to grasp the object based on (i) a suction provided by the
actuator and (ii) a determination of centre of gravity on
the object by the hardware processor. In one embodi-
ment, a sliding finger of the plurality of fingers is config-
ured to move from a first position to a second position
based on position and dimension of the object.
[0009] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory only and are not restric-
tive of the invention, as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The accompanying drawings, which are incor-
porated in and constitute a part of this disclosure, illus-
trate exemplary embodiments and, together with the de-
scription, serve to explain the disclosed principles:

FIG. 1 illustrates a perspective view of an adaptive
gripper device according to an embodiment of the
present disclosure.
FIGS. 2A-2B illustrates a front view of the adaptive
gripper device of FIG. 1 according to an embodiment
of the present disclosure.
FIG. 3 illustrates a rear view of the adaptive gripper
device of FIG. 1 according to an embodiment of the
present disclosure.
FIGS. 4A-4B illustrate side views of the adaptive
gripper device of FIG. 1 according to an embodiment
of the present disclosure.
FIG. 5A illustrates a top view of the adaptive gripper
device of FIG. 1 according to an embodiment of the

present disclosure.
FIG. 5B illustrates a bottom view of the adaptive grip-
per device of FIG. 1 according to an embodiment of
the present disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0011] Exemplary embodiments are described with
reference to the accompanying drawings. In the figures,
a reference number identifies a component(s)/part(s).
Wherever convenient, the same reference numbers are
used throughout the drawings to refer to the same or like
parts. While examples and features of disclosed princi-
ples are described herein, modifications, adaptations,
and other implementations are possible without depart-
ing from the spirit and scope of the disclosed embodi-
ments. It is intended that the following detailed descrip-
tion be considered as exemplary only, with the true scope
and spirit being indicated by the following claims.
[0012] Referring now to the drawings, and more par-
ticularly to FIGS. 1 through 6, where similar reference
characters denote corresponding features consistently
throughout the figures, there are shown preferred em-
bodiments and these embodiments are described in the
context of the following exemplary system and/or meth-
od.
[0013] FIG. 1 illustrates a perspective view of an adap-
tive gripper device 100 according to an embodiment of
the present disclosure. The adaptive gripper device 100
(also hereinafter referred as "gripper device 100" or de-
vice 100). The gripper device 100 comprises a base 102,
a plurality of fingers 104A-B, a plurality of suction cups
106A-C, a plurality of push-in fittings 108A-C, and an
actuator 110. The base 102 comprises a first end 102A
and a second end 102B. A first finger 104A from the plu-
rality of fingers 104A-B comprises a top end 112A and a
bottom end 112B. In one embodiment, the first finger
112A is a fixed finger, wherein the bottom end 112B of
the fixed finger 112A is coupled (or fixed) to the first end
102A of the base 102. In one embodiment, a second
finger 104B of the plurality of fingers 104A-B comprises
a first end 114A and a second end 114B. In one embod-
iment, the second finger 104B is a sliding finger, wherein
the bottom end 114B of the sliding finger 104B is posi-
tioned at the second end 102B of the base 102 such that
the sliding finger 104B faces towards, and is opposite to,
the fixed finger 104A. The sliding finger 104B is config-
ured to move (and/or slide) from the second end 102B
of the base 102 to the first end 102A of the base 102 and
back to a desired position respectively. Although FIG. 1
depicts only two fingers, it is to be understood to a person
having ordinary skill in the art that there could be more
than two fingers comprised in the gripper device 100. In
one embodiment, the sliding finger 104B is configured to
move from a first position to a second position based on
position and dimension of an object to be grasped. A first
suction cup 106A of the plurality of suction cups 106A-C
is attached to the fixed finger 104A such that the first

3 4 



EP 3 263 292 A1

4

5

10

15

20

25

30

35

40

45

50

55

suction cup 106A is in close proximity of the top end 112A
of the fixed finger 104A. Similarly, a second suction cup
106B from the plurality of suction cups 106A-C is at-
tached to the fixed finger 104A such that the second suc-
tion cup 106B is in close proximity of the bottom end 112B
of the fixed finger 104A. Similarly, a third suction cup
106C from the plurality of suction cups 106A-C is at-
tached between the first end 114A and the second end
114B of the sliding finger 104B. Although FIG. 1 depicts
only three suction cups, it is to be understood to a person
having ordinary skill in the art that there could be more
than three suction cups comprised in the gripper device
100.
[0014] Each of the fingers 104A-B comprise a hole (not
shown in FIG. 1) that is configured to accommodate a
push-in fitting on a first side, and a suction cup on another
side of the hole. For example, as depicted in FIG. 1, the
fixed finger 104A comprises a hole (not shown in FIG. 1)
that is adapted to accommodate a first push-in fitting
108A such that a first end 116A of the first push-in fitting
108A is connected to a first end 118A of the first suction
cup 106A through the hole via a fixing means (also re-
ferred hereinafter fixing component). Similarly, the fixed
finger 104A comprises another hole (not shown in FIG.
1) that is adapted to accommodate a second push-in fit-
ting 108B such that a first end 120A of the second push-
in fitting 108B is connected to a first end 122A of the
second suction cup 106B through the another hole via a
fixing means. Similarly, the sliding finger 104B comprises
a hole (not shown in FIG. 1) that is adapted to accom-
modate a third push-in fitting 108C such that a first end
124A of the first push-in fitting 108C is connected to a
first end 126A of the third suction cup 106A through a
corresponding hole via a fixing means. The other ends
(the second end 116B, the second end 120B, and the
second 124B) of the push-in fittings 108A-C are connect-
ed to corresponding pipes (e.g., suction pipes) that pro-
vide suction to corresponding suction cups 106A-C using
one or more suction providers. In one embodiment, the
gripper device 100 implements one or more solenoids to
control the suction cups 106A-C for gripping and releas-
ing of objects.
[0015] The actuator 110 may comprise any of a lead
screw mechanism, a pneumatic mechanism, a hydraulic
mechanism, and the like. In an example embodiment,
the actuator 110 comprises a lead screw mechanism is
depicted in FIG. 5A. The second end 114B of the sliding
finger 104B is coupled to (or attached to) the lead screw
mechanism such that when the actuator is activated, the
screw of the lead screw mechanism drives the sliding
finger to either sides of the base 102. When the actuator
110 comprises a mechanism other than lead screw
mechanism, the actuator 100 enables the sliding finger
104B to slide or move on either sides of the base 102.
[0016] The gripper device 100 further comprises an
electronic device (not shown in FIG. 1), a memory (not
shown in FIG. 1), a hardware processor (not shown in
FIG. 1), and an input/output (I/O) interface (not shown in

FIG. 1). The electronic device, the memory, the hardware
processor may be either integrated within the gripper de-
vice 100, or connected to the gripper device 100 through
an external interfaces. It may be understood that one or
more memory units, one or more hardware processors,
and/or one or more communication interfaces may be
comprised in the gripper device 100. The electronic de-
vice may be an image capturing device, a laser device,
a depth camera, and the like. The electronic device, the
memory, the hardware processor, and the input/output
(I/O) interface may be coupled by a system bus or a sim-
ilar mechanism.
[0017] The memory, may store instructions, any
number of pieces of information, and data (e.g., depth
information, image associated with an object to be
grasped, or object information), captured by the electron-
ic device, for example to implement the functions of the
device 100. The memory may include for example, vol-
atile memory and/or non-volatile memory. Examples of
volatile memory may include, but are not limited to volatile
random access memory (RAM). The non-volatile mem-
ory may additionally or alternatively comprise an electri-
cally erasable programmable read only memory (EEP-
ROM), flash memory, hard drive, or the like. Some ex-
amples of the volatile memory includes, but are not lim-
ited to, random access memory, dynamic random access
memory, static random access memory, and the like.
Some example of the non-volatile memory includes, but
are not limited to, hard disks, magnetic tapes, optical
disks, programmable read only memory, erasable pro-
grammable read only memory, electrically erasable pro-
grammable read only memory, flash memory, and the
like. The memory 102 may be configured to store infor-
mation, data, instructions or the like for enabling the de-
vice 100 to carry out various functions in accordance with
various example embodiments.
[0018] Additionally or alternatively, the memory may
be configured to store instructions which when executed
by the hardware processor causes the gripper device
100 to behave in a manner as described in various em-
bodiments. The memory stores the functional modules
and information, for example, information (e.g., proximity
information of object from (i) the fingers 104A-B, and/or
the suction cups 106A-C) received from the one or more
proximity sensors (not shown in FIG. 1). The proximity
sensors may be attached to the gripper device 100 and
are configured to determine the proximity of the object
(e.g., position and/or distance of the object) from (i) the
fingers 104A-B, and/or the suction cups 106A-C. In one
embodiment, the one or more proximity sensors are at-
tached to (or fixed to) each of the inward layers of the
fingers 104A-B. Similarly, the one or more proximity sen-
sors may be attached to (or fixed to) the surfaces of each
of suction cups 106A-C. In one embodiment, the suction
cups 106A-C may be positioned on the fingers 104A-B
such that proximity sensors on the surfaces of the suction
cups 106A-C determine the proximity of the object (e.g.,
position and/or distance of the object) from the suction
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cups 106A-C.
[0019] The hardware processor may be implemented
as one or more microprocessors, microcontrollers, digital
signal processors, central processing units, state ma-
chines, logic circuitries, and/or any devices that manip-
ulate signals based on operational instructions. Further,
the hardware processor may comprise a multi-core ar-
chitecture. Among other capabilities, the hardware proc-
essor is configured to fetch and execute machine-read-
able instructions or modules stored in the memory. The
hardware processor may include circuitry implementing,
among others, audio and logic functions associated with
the communication. For example, the hardware proces-
sor may include, but are not limited to, one or more digital
signal processors (DSPs), one or more microprocessor,
one or more special-purpose machine chips, one or more
field-programmable gate arrays (FPGAs), one or more
application-specific integrated circuits (ASICs), one or
more machine(s), various analog to digital converters,
digital to analog converters, and/or other support circuits.
[0020] The hardware processor thus may also include
the functionality to encode messages and/or data or in-
formation. The hardware processor may include, among
others a clock, an arithmetic logic unit (ALU) and logic
gates configured to support operation of the hardware
processor. Further, the hardware processor may include
functionality to execute one or more software programs,
which may be stored in the memory or otherwise acces-
sible to the hardware processor.
[0021] FIGS. 2A-2B, with reference to FIG. 1, illus-
trates a front view of the adaptive gripper device 100
according to an embodiment of the present disclosure.
More particularly, FIG. 2A depicts the fingers 104A-B in
an open mode and FIG. 2B depicts the fingers 104A-B
in a closed mode according to an embodiment of the
present disclosure. FIG. 3, with reference to FIGS. 1
through 2B, illustrates a rear view of the adaptive gripper
device 100 according to an embodiment of the present
disclosure. FIGS. 4A-4B, with reference to FIGS. 1
through 3, illustrate side views of the adaptive gripper
device 100 according to an embodiment of the present
disclosure. More particularly, FIG. 4A illustrates a left side
view of the adaptive gripper device 100 and FIG. 4B il-
lustrates a right side view of the adaptive gripper device
100 according to an embodiment of the present disclo-
sure. FIG. 5A, with reference to FIGS. 1 through 4, illus-
trates a top view of the adaptive gripper device 100 ac-
cording to an embodiment of the present disclosure.
More particularly, FIG. 5A illustrates a top view of the
adaptive gripper device 100 depicting the actuator 110
comprising a lead screw mechanism 502 according to
an example embodiment of the present disclosure. The
lead screw mechanism 502 comprises a screw 504 that
enables the sliding finger 104B to slide from one end to
another end of the base 102 (e.g., enable the sliding fin-
ger 104B to move towards fixed finger 104A and/or away
from the fixed finger 104A in the opposite direction). FIG.
5B, with reference to FIGS. 1 through 5A, illustrates a

bottom view of the adaptive gripper device 100 according
to an embodiment of the present disclosure.
[0022] FIG. 6, with reference to FIGS. 1 through 5B, is
a flow diagram illustrating a processor implemented
method using the adaptive gripper device 100 of FIG. 1
according to an embodiment of the present disclosure.
The steps of the method of the present disclosure will
now be explained with reference to the components of
the gripper device 100 as depicted in FIG. 1. The hard-
ware processor is configured by the instructions stored
in the memory. The hardware processor when configured
by the instructions enables the gripper device 100 to func-
tion in a particular manner as described hereinafter. At
step 602, the hardware processor enables the electronic
device (integrated into or attached to the gripper device
100) to capture information of an object (or objects) to
be grasped. In one embodiment, the captured informa-
tion is indicative of holding position of the object. In an-
other embodiment, the captured information may com-
prise depth information of the object, or any such infor-
mation that is indicative of size, shape, and dimension
of the object. At step 604, the hardware processor deter-
mines an optimal holding orientation and an optimal
movement of at least one of (i) the plurality of fingers
104A-B, and/or (ii) the plurality of suction cups 106A-C
based on the captured information obtained from the
electronic device. At step 606, the hardware processor
identifies at least one of (i) the plurality of fingers 104A-
B, and (ii) the plurality of suction cups 106A-C as one or
more optimal grasping components based on the cap-
tured information on the object, the determined optimal
holding orientation and the determined optimal move-
ment. At step 608, the hardware processor with the help
of the actuator 110 enables the one or more identified
grasping components to grasp the object based on the
information, the optimal holding orientation and the opti-
mal movement. In one embodiment, the one or more
identified grasping components perform pick and place
function for objects in a particular orientation and/or par-
ticular movement/direction based on the determined op-
timal holding orientation and the determined optimal
movement. This ensures that the gripper device 100 grips
the objects firmly and ensures that the object does not
fall and is rather grasped (or held) tightly. In one embod-
iment, the plurality of suction cups 106A-C are identified
as the one or more optimal grasping components to grasp
the object based on (i) the suction provided by suction
provider or by the actuator 110 and (ii) a determination
of centre of gravity on the object. The centre of gravity
on the object may be determined by the hardware proc-
essor based on the captured information.
[0023] The embodiments of the present disclosure pro-
vide an adaptive gripper device 100 that addresses prob-
lems/ limitations in conventional gripping systems. Unlike
conventional gripping systems, the proposed gripper de-
vice 100 is adapted to grasp different objects with differ-
ent combinations of picking and placing them by imple-
menting proximity sensors, electronic device(s) that iden-
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tifies shape(s), orientation(s) of the object and intelligent-
ly identifies at least one of (i) the plurality of fingers 104A-
B, and (ii) the plurality of suction cups 106A-C as one or
more optimal grasping components based on the cap-
tured information on the object, the determined optimal
holding orientation and the determined optimal move-
ment.
[0024] Further, the embodiments of the present disclo-
sure provide dynamic movement of the suction cups
106A-C which help in positioning the suction cups with
different orientations based on the object (or properties
of the object). The position of the fingers 104A-B, and
the position of the suction cups 106A-C enable different
types of triangular formations which helps to hold the
objects and avoid the problem of centre of gravity on the
object. Unlike conventional gripping systems which lack
in determining sensitivity of object(s), the embodiments
of the present disclosure enable the gripper device 100
to identify the object shape and position of holding and
maintain the gripping force based on the sensitivity of the
object. When the suction cups 106A-C are identified as
the one or more grasping components, each of the suc-
tion cups 106A-C are continually provided with suction.
This ensures that even when a particular suction cup fails
to grip (or hold or grasp) a certain part of the object during
a particular orientation and/or movement in a direction,
that particular suction cup may at any moment attempt
to grip that certain part of the object when the orientation
and/or movement (or direction) of the gripper device 100
changes (based on intelligent decision making abilities
of the hardware processor). For example, the gripper de-
vice 100 (or the hardware processor) may transmit a sig-
nal to attempt gripping of that certain part of the object
when an appropriate orientation and/or movement (or
angle) is observed. In other words, while an object is
being grasped, a second suction cup 106B fails to grip a
part (e.g., curve part) of the object) during a first orienta-
tion and/or first movement (or first direction). When the
gripper device 100 continues to move and detects a sec-
ond orientation and/or a second movement (or second
direction), the gripper device 100 may transmit a signal
to the suction cup 106B requesting to attempt to grip (or
requesting to grasp or grip) that curve part of the object
(where the suction cup previously failed to grip the ob-
ject). This signal transmission may be either based on
the captured information or object information being cap-
tured in real-time (using the electronic device) during re-
al-time orientation, and/or real-time movement of the
gripper device 100. This enables the gripper device 100
to ensure that objects are properly gripped (or tightly
gripped) and do not fall out during orientation(s) and/or
movement(s) in one or more direction(s) as can be ob-
served in conventional (or traditional) gripping systems.
[0025] The written description describes the subject
matter herein to enable any person skilled in the art to
make and use the embodiments. The scope of the subject
matter embodiments is defined by the claims and may
include other modifications that occur to those skilled in

the art. Such other modifications are intended to be within
the scope of the claims if they have similar elements that
do not differ from the literal language of the claims or if
they include equivalent elements with insubstantial dif-
ferences from the literal language of the claims.
[0026] It is to be understood that the scope of the pro-
tection is extended to such a program and in addition to
a machine-readable means having a message therein;
such machine-readable storage means contain program-
code means for implementation of one or more steps of
the method, when the program runs on a machine or any
suitable programmable device (e.g., the gripper device
100). The device may also include means which could
be e.g. hardware means like e.g. an application-specific
integrated circuit (ASIC), a field-programmable gate ar-
ray (FPGA), or a combination of hardware and software
means, e.g. an ASIC and an FPGA, or at least one mi-
croprocessor and at least one memory with software
modules located therein. Thus, the means can include
both hardware means and software means. The method
embodiments described herein could be implemented in
hardware and software. The device may also include
software means.
[0027] The embodiments herein can comprise hard-
ware and software elements. The embodiments that are
implemented in software include but are not limited to,
firmware, resident software, microcode, etc. The func-
tions performed by various modules described herein
may be implemented in other modules or combinations
of other modules. For the purposes of this description, a
machine-usable or machine readable medium can be
any apparatus that can comprise, store, communicate,
propagate, or transport the program for use by or in con-
nection with the instruction execution system, apparatus,
or device.
[0028] The illustrated steps are set out to explain the
exemplary embodiments shown, and it should be antic-
ipated that ongoing technological development will
change the manner in which particular functions are per-
formed. These examples are presented herein for pur-
poses of illustration, and not limitation. Further, the
boundaries of the functional building blocks have been
arbitrarily defined herein for the convenience of the de-
scription. Alternative boundaries can be defined so long
as the specified functions and relationships thereof are
appropriately performed. Alternatives (including equiva-
lents, extensions, variations, deviations, etc., of those
described herein) will be apparent to persons skilled in
the relevant art(s) based on the teachings contained
herein. Such alternatives fall within the scope and spirit
of the disclosed embodiments. Also, the words "compris-
ing," "having," "containing," and "including," and other
similar forms are intended to be equivalent in meaning
and be open ended in that an item or items following any
one of these words is not meant to be an exhaustive
listing of such item or items, or meant to be limited to only
the listed item or items. It must also be noted that as used
herein and in the appended claims, the singular forms
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"a," "an," and "the" include plural references unless the
context clearly dictates otherwise.
[0029] Furthermore, one or more machine-readable
storage media may be utilized in implementing embodi-
ments consistent with the present disclosure. A machine-
readable storage medium refers to any type of physical
memory on which information or data readable by a proc-
essor may be stored. Thus, a machine-readable storage
medium may store instructions for execution by one or
more processors, including instructions for causing the
processor(s) to perform steps or stages consistent with
the embodiments described herein. The term machine-
readable medium" should be understood to include tan-
gible items and exclude carrier waves and transient sig-
nals, i.e., be non-transitory. Examples include random
access memory (RAM), read-only memory (ROM), vol-
atile memory, nonvolatile memory, hard drives, CD
ROMs, BLU-RAYs, DVDs, flash drives, disks, and any
other known physical storage media.
[0030] It is intended that the disclosure and examples
be considered as exemplary only, with a true scope and
spirit of disclosed embodiments being indicated by the
following claims.

Claims

1. A gripper device, comprising:

a base comprising a first end and a second end;
a plurality of fingers, wherein a fixed finger com-
prising a top end and a bottom end, wherein said
bottom end of said fixed finger is coupled to said
first end of said base, a sliding finger comprising
a top end and a bottom end, wherein said bottom
end of said sliding finger is positioned at said
second end of said base and opposite to said
fixed finger;
a plurality of suction cups, wherein a first suction
cup is attached to said fixed finger such that said
first suction cup is in close proximity of said top
end of said fixed finger, wherein a second suc-
tion cup is attached to said fixed finger such that
said second suction cup is in close proximity of
said bottom end of said fixed finger, and wherein
a third suction cup is attached between said first
end and said second end of said sliding finger;
an electronic device that is configured to capture
information of an object to be grasped, wherein
said information is indicative of holding position
of said object; and
a hardware processor is configured to
determine an optimal holding orientation and an
optimal movement of at least one of (i) said plu-
rality of fingers, or (ii) said plurality of suction
cups based on the captured information ob-
tained from the electronic device, and
identify said at least one of (i) said plurality of

fingers, or (ii) said plurality of suction cups as
one or more optimal grasping components
based on said information on said object, said
determined optimal holding orientation and said
determined optimal movement.

2. The gripper device of claim 1, further comprising one
or more proximity sensors configured to detect po-
sition of said object from said plurality of fingers.

3. The gripper device of claim 1, wherein said sliding
finger is configured to move from a first position to a
second position based on position and dimension of
said object.

4. The gripper device of claim 1, further comprising an
actuator that is configured to enable said one or more
optimal grasping components to grasp said object
based on said information on said object, said de-
termined optimal holding orientation and said deter-
mined optimal movement.

5. The gripper device of claim 1, wherein said plurality
of suction cups are identified as said one or more
optimal grasping components to grasp said object
based on (i) a suction provided by said actuator and
(ii) a determination of centre of gravity on said object.

6. A method, comprising:

capturing, using an electronic device, informa-
tion of an object, wherein said information of said
object is indicative of holding position;
determining, using said captured information, by
a hardware processor, an optimal holding orien-
tation and an optimal movement of at least one
of (i) a plurality of fingers, or (ii) a plurality of
suction cups of a gripper device ;
identifying said at least one of (i) said plurality
of fingers, and (ii) said plurality of suction cups
as one or more grasping components based on
said information, said optimal holding orienta-
tion and said optimal movement; and
enabling, using an actuator, said one or more
identified grasping components to grasp said
object based on said information, said optimal
holding orientation and said optimal movement.

7. The method of claim 6, wherein said plurality of suc-
tion cups are identified as said one or more optimal
grasping components to grasp said object based on
(i) a suction provided by said actuator and (ii) a de-
termination of centre of gravity on said object by said
hardware processor.

8. The method of claim 6, wherein a sliding finger of
said plurality of fingers is configured to move from a
first position to a second position based on position
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and dimension of said object.
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