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One embodiment provides a method , including : receiving , 
from a user , input for manipulating an image , wherein the 
input ( i ) identifies a particular image element and ( ii ) 
identifies an operation a user wants to perform with respect 
to the image element ; identifying a context of the image , 
wherein the identifying the context comprises identifying ( i ) 
existing image elements already included within the image 
and ( ii ) attributes of the existing image elements , determin 
ing , based upon the context , attributes for the image element utilizing a knowledge store comprising information regard 
ing attributes for image elements in view of ( i ) contexts and 
( ii ) operations ; and thereafter , performing the operation 
utilizing the image element having the attributes . 
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MULTISTEP INTERACTIVE IMAGE to perform with respect to the particular image element ; 
GENERATION UTILIZING KNOWLEDGE computer readable program code configured to identify a 

STORE context of the image , wherein the identifying the context 
comprises identifying ( i ) existing image elements already 

BACKGROUND 5 included within the image and ( ii ) attributes of the existing 
image elements ; computer readable program code config 

Creating and editing images is very common , particularly ured to determine , based upon the context , attributes for the 
because many information handling devices ( e.g. , smart- particular image element by utilizing a knowledge store 
phones , wearable devices , laptop computers , tablets , etc. ) comprising information regarding attributes for image ele 
have the ability to both capture images and edit images . 10 ments in view of ( i ) contexts and ( ii ) operations ; and 
Thus , a user can easily capture an image and then use the computer readable program code configured to , thereafter , 
same device to edit the image . Additionally , creating a perform the operation utilizing the particular image element 
composite image ( i.e. , an image that is created from different having the attributes . 
image elements that are captured from different sources and A further aspect of the invention provides a method , 
placed together in a single image ) is becoming easier due to 15 comprising : receiving a user query identifying a modifica 
image editing software having more user - friendly interfaces tion to an image , wherein the user query identifies ( i ) a 
and , therefore , is easier to use without requiring specialized component to be manipulated within the image and ( ii ) a 
knowledge of image editing or specialized software . Addi- manipulation to be performed on the component ; identifying 
tionally , many existing applications allow for easy editing of an object corresponding to the component by ( i ) parsing the 
captured images or generation of composite images . user query and ( ii ) selecting the object based upon a seman 

tic similarity to the user query ; selecting , for the object , both 
BRIEF SUMMARY ( i ) non - relative attributes and ( ii ) relative attributes , the 

relative attributes being based upon attributes of other In summary , one aspect of the invention provides a components existing within the image , wherein the selecting 
method comprising : receiving , from a user , input for 25 comprises accessing a model comprising correlations of 
manipulating an image , wherein the input ( i ) identifies a object attributes with ( i ) image contexts and ( ii ) manipula 
particular image element and ( ii ) identifies an operation a tions to be performed on objects ; and generating a modified 
user wants to perform with respect to the particular image version of the image by performing the manipulation with 
element ; identifying a context of the image , wherein the respect to ( i ) the component corresponding to the object and 
identifying the context comprises identifying ( 1 ) existing 30 ( ii ) the image , wherein the component is assigned the ( i ) 
image elements already included within the image and ( ii ) non - relative attributes and the ( ii ) relative attributes when 
attributes of the existing image elements ; determining , based manipulated within the image . 
upon the context , attributes for the particular image element For a better understanding of exemplary embodiments of 
by utilizing a knowledge store comprising information the invention , together with other and further features and 
regarding attributes for image elements in view of ( i ) 35 advantages thereof , reference is made to the following contexts and ( ii ) operations , and thereafter , performing the description , taken in conjunction with the accompanying 
operation utilizing the particular image element having the drawings , and the scope of the claimed embodiments of the 
attributes . invention will be pointed out in the appended claims . 

Another aspect of the invention provides an apparatus , 
comprising : at least one processor ; and a computer readable 40 BRIEF DESCRIPTION OF THE SEVERAL 
storage medium having computer readable program code VIEWS OF THE DRAWINGS 
embodied therewith and executable by the at least one 
processor , the computer readable program code comprising : FIG . 1 illustrates a method of generating an image by 
computer readable program code configured to receive , from performing operations on image elements utilizing a knowl 
a user , input for manipulating an image , wherein the input ( i ) 45 edge store to assign attributes to the image elements . 
identifies a particular image element and ( ii ) identifies an FIG . 2 illustrates an example addition of an image ele 
operation a user wants to perform with respect to the ment identified in a user input and having attributes identi 
particular image element ; computer readable program code fied utilizing a knowledge store . 
configured to identify a context of the image , wherein the FIG . 3 illustrates an example flow chart of an iterative 
identifying the context comprises identifying ( i ) existing 50 identification and assignment of attributes to image ele 
image elements already included within the image and ( ii ) ments . 
attributes of the existing image elements ; computer readable FIG . 4 illustrates a computer system . 
program code configured to determine , based upon the 
context , attributes for the particular image element by uti DETAILED DESCRIPTION 
lizing a knowledge store comprising information regarding 55 
attributes for image elements in view of ( i ) contexts and ( ii ) It will be readily understood that the components of the 
operations , and computer readable program code configured embodiments of the invention , as generally described and 
to , thereafter , perform the operation utilizing the particular illustrated in the figures herein , may be arranged and 
image element having the attributes . designed in a wide variety of different configurations in 
An additional aspect of the invention provides a computer 60 addition to the described exemplary embodiments . Thus , the 

program product , comprising : a computer readable storage following more detailed description of the embodiments of 
medium having computer readable program code embodied the invention , as represented in the figures , is not intended 
therewith , the computer readable program code executable to limit the scope of the embodiments of the invention , as 
by a processor and comprising : computer readable program claimed , but is merely representative of exemplary embodi 
code configured to receive , from a user , input for manipu- 65 ments of the invention . 
lating an image , wherein the input ( i ) identifies a particular Reference throughout this specification to " one embodi 
image element and ( ii ) identifies an operation a user wants ment ” or “ an embodiment ” ( or the like ) means that a 
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particular feature , structure , or characteristic described in Thus , if the user wants to make a more specialized or unique 
connection with the embodiment is included in at least one edit or modification , the user is unable to make such an edit 
embodiment of the invention . Thus , appearances of the if the application or software does not include instructions or 
phrases “ in one embodiment ” or “ in an embodiment ” or the options that would support such an edit . Thus , the user is 
like in various places throughout this specification are not 5 confined to the simple set of fixed editing options that are 
necessarily all referring to the same embodiment . provided within the software or application . The reason that 

Furthermore , the described features , structures , or char- the applications only support this fixed set of instructions is 
acteristics may be combined in any suitable manner in at to reduce the amount of programming required for the 
least one embodiment . In the following description , numer- application so that the application can be run on devices 
ous specific details are provided to give a thorough under- 10 without requiring large amounts of processing and storage 
standing of embodiments of the invention . One skilled in the 
relevant art may well recognize , however , that embodiments Additionally , in both the more specialized image editing 
of the invention can be practiced without at least one of the software and the more user - friendly image editing options , 
specific details thereof , or can be practiced with other the user has to make multiple iterations of changes in order 
methods , components , materials , et cetera . In other 15 to achieve a desired effect . For example , if a user wants to 
instances , well - known structures , materials , or operations add a moon image element to an image of a night sky , the 
are not shown or described in detail to avoid obscuring user must first select the desired moon image element from 
aspects of the invention . a file or another image . The moon image element is then 

The illustrated embodiments of the invention will be best placed in a predetermined location within the night sky 
understood by reference to the figures . The following 20 image without regard to where a user may actually want to 
description is intended only by way of example and simply place the moon image element . The user then must make 
illustrates certain selected exemplary embodiments of the separate editing operations to change the size , placement , 
invention as claimed herein . It should be noted that the and color of the moon image element . All of these steps 
flowchart and block diagrams in the figures illustrate the result in tedious and time - consuming image editing . While 
architecture , functionality , and operation of possible imple- 25 the user may be willing to expend such time and energy for 
mentations of systems , apparatuses , methods and computer special images , for example , editing wedding pictures , baby 
program products according to various embodiments of the pictures , or the like , a user generally does not want to expend 
invention . In this regard , each block in the flowchart or block the same amount of time and energy for all images that a 
diagrams may represent a module , segment , or portion of user may wish to edit or create , for example , social media 
code , which comprises at least one executable instruction for 30 images , collaborative images shared among friends , or the 
implementing the specified logical function ( s ) . like . 

It should also be noted that , in some alternative imple- Accordingly , the techniques and systems as described 
mentations , the functions noted in the block may occur out herein provide a system and technique for generating an 
of the order noted in the figures . For example , two blocks image utilizing a multistep interactive system that performs 
shown in succession may , in fact , be executed substantially 35 operations on image elements utilizing a knowledge store to 
concurrently , or the blocks may sometimes be executed in assign attributes to the image elements . The system may 
the reverse order , depending upon the functionality receive input for manipulating an image from a user . The 
involved . It will also be noted that each block of the block image may be a background image or underlying image that 
diagrams and / or flowchart illustration , and combinations of a user wishes to edit or manipulate . The input may identify 
blocks in the block diagrams and / or flowchart illustration , 40 an image element and an operation that a user wants to 
can be implemented by special purpose hardware - based perform with respect to the image element . An image 
systems that perform the specified functions or acts , or element may be any object or other portion of either the 
combinations of special purpose hardware and computer underlying image or another image that the user wants to 
instructions . manipulate . For example , the image element may be a 

Specific reference will be made here below to FIGS . 1-4 . 45 portion of another image that a user wants to add to the 
It should be appreciated that the processes , arrangements underlying image . As another example , the image element 
and products broadly illustrated therein can be carried out may be a portion of the underlying image that the user wants 
on , or in accordance with , essentially any suitable computer to delete from the underlying image . Thus , the operation 
system or set of computer systems , which may , by way of an may be the modification that the user wants to perform with 
illustrative and non - restrictive example , include a system or 50 regard to the image element . Example operations include : 
server such as that indicated at 12 ' in FIG . 4. In accordance adding an image element , deleting an image element , mov 
with an example embodiment , all of the process steps , ing an image element , changing an attribute ( e.g. , size , color , 
components and outputs discussed with respect to FIGS . 1-3 position , etc. ) of an image element , or any other type of edit 
can be performed or utilized by way of a processing unit or that a user can make to an image element . 
units and system memory such as those indicated , respec- 55 The system identifies a context of the underlying image 
tively , at 16 ' and 28 ' in FIG . 4 , whether on a server computer , that identifies existing image elements within the image and 
a client computer , a node computer in a distributed network , attributes of those existing image elements . In other words , 
or any combination thereof . the system attempts to determine what image elements the 

While image editing software has become easier to use current image includes and how these image elements are 
and image editing applications have become more common , 60 related to other image elements within the image . For 
the number of features or edits that a user can make is example , the system may identify different objects within 
generally fairly limited . While more expensive and special- the image and also identify both fixed attributes of the image 
ized image editing software allows a user the freedom to element ( e.g. , color , placement within the image , size , etc. ) 
make any changes or modifications to an image , including and relative attributes of the image elements as compared to 
creating a composite image , the applications and software 65 other image elements ( e.g. , color relative to the colors of 
that are more accessible to an average user limit the types of other image elements , size relative to the size of other image 
edits that a user can make to a set of fixed edits or styles . elements , etc. ) . The system then determines attributes for the 
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image element that the user has identified . To determine ing image elements , resizing image elements , recoloring 
these attributes the system accesses a knowledge store that image elements , changing the texture of image elements , 
provides information regarding attributes for image ele- rotating image elements , and the like . 
ments in view of different underlying contexts and desired An image element may be any object or portion of either 
operations . Once the attributes are determined , the system 5 the underlying image or another image . An image does not 
performs the requested operation utilizing the image element only include a picture or video captured utilizing image 
having the determined attributes . Thus , the system provides capture software . Rather , the image may also include dif 
a multistep iterative process for generating the overall ferent objects that a user can add to a document or appli 
desired image by taking turns between receiving user input cation , for example , standard shapes , lines , icons , emoticons 
and the system predicting a next step in the image genera- 10 or emojis , and the like . Thus , the image element may include 
tion . If the system is not confident of a next step , the system any of these different objects or portions of these objects or 
can request additional input from the user . an image . For example , a user may select a portion of an 

Such a system provides a technical improvement over image of a basketball as the image element . It should also be 
current systems for image editing and creation . Instead of understood that the image element can be any portion of an 
merely providing only a fixed set of instructions that can be 15 image . In other words , the image element does not have to 
utilized to create and edit images , the described system be a complete image or portion of an object within an image . 
allows for more specialized image edits and creations with- For example , a user may simply select half of a basketball 
out requiring large amounts of processing and storage as the image element . 
resources . Additionally , since the described system lever- Additionally , the user does not have to specifically select 
ages a knowledge store , the system can make some initial 20 the image element . In other words , the user does not have to 
edits to image elements in the form of modifying the image find the desired image element and specifically identify the 
element attributes based upon the context of the underlying found object as the image element . Rather , the user may 
image , so that the user does not have to make as many edits simply provide a query that identifies what object the user is 
to the image element to get the desired image . Thus , the utilizing as the image element . For example , the user may 
system reduces the amount of time that a user must expend 25 simply provide a query stating “ add a moon ” , without 
by reducing the number of edits and iterations that a user identifying the type of moon , an underlying image file or 
must make in order to achieve the desired result . location having the desired moon , or any other information 

Accordingly , the system provides image editing that regarding the desired moon . As another example , the user 
offers more editing options than a prefixed set of edit may provide a query stating “ move the desk ” for an under 
instructions as found in conventional systems , while main- 30 lying image having a desk , without selecting the desk in the 
taining the ease of use and less - resource intensive features underlying image , identifying where to move the desk 
found in applications other than the expensive , specialized , within the image , or any other information with respect to 
image editing software . Thus , the described system provides the desk . As another example , the user may simply draw an 
the convenience and ability to install on portable informa- image element , for example , utilizing a stylus and touch 
tion handling devices as found in application - deployed 35 screen , on the underlying image . The drawn image element 
image editing options and also an increased number of may then be utilized as the query or input to identify the 
editing features as found in the expensive , specialized image image element and the desired operation . 
editing software generally utilized by professional image Before performing the manipulation , the system may 
editors . Additionally , the described system , by utilizing the identify a context of the underlying image at 102. Identify 
knowledge store , reduces the number of iterations and time 40 ing a context of the image includes identifying existing 
that a user must spend editing the images as compared to image elements , or image elements already included in the 
either of the traditional image editing options . underlying image , and attributes of the existing image 
FIG . 1 illustrates a method for generating an image by elements . To identify the context the system may employ 

performing operations on image elements utilizing a knowl- image analysis techniques , image parsing techniques , and 
edge store to assign attributes to the image elements . At 101 45 the like . Effectively , the system is attempting to identify 
the system receives , from a user , input for manipulating an what image elements are already included in the image and 
image . The input may be received from any input modality . the relationship of the image elements to other image 
For example , the input may be received via audio or voice elements . In identifying the context , the system may identify 
input with a user speaking to an information handling a category or type of the image elements , for example , 
device . As another example , the input may be received via 50 people , animals , event type , landscape , and the like . This 
touch or mechanical input with a user providing input via a information can be used to help identify an overall category 
stylus or finger on a touch screen or a mouse or keyboard or real - world context for the underlying image , for example , 
input . Additionally , the input may be received utilizing a the image is an image of a landscape , the image is a portrait , 
combination of input modalities , for example , a user may the image is a close - up of an animal , the image is an image 
start speaking “ add a " and then draw a house on a touch 55 of an interior space , or the like . 
screen , thereby providing an input indicating that a house Additionally , in identifying the context , the system iden 
should be added to an image . tifies both the fixed or individual attributes and the relative 
The image to be manipulated may be an underlying image attributes of the existing image elements . Fixed attributes 

that the user currently has open or active on an information includes those attributes that are intrinsic to the image 
handling device . Accordingly , the input may identify both an 60 element , for example , the particular color ( s ) of the image 
image element and an operation that the user wants to element , the size / dimensions of the image element , the 
perform with respect to the image element . The operation placement of the image element within the underlying 
may include any manipulation that can be performed with image , and the like . The fixed attributes are those attributes 
respect to an image element . In other words , the operation of the image element that are not relative to other image 
may be any type of edit that could be performed on an image 65 elements . 
or image element . Example operations include , adding The system also identifies relative attributes of the exist 
image elements , deleting or removing image elements , mov- ing image elements . These attributes are attributes that are 
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relative to other image elements within the image . For attempts to leverage common sense knowledge from the 
example , the system may determine the relative size of the visual inputs to assist in editing or creating an image 
image element with respect to another image element ( e.g. , utilizing a knowledge store , for example , a machine - learning 
is the image element bigger than another image element , model . 
what are the size proportions of the image element as Either before or after the attributes are determined for the 
compared to another image element , etc. ) . As another image element , the system may retrieve an image element 
example , the system may determine the relative color of the based upon the user input . For example , if the user wishes 
image element with respect to another image element ( e.g. , to add an image element , the system may first need to locate 
is the image element a darker shade of red than another the image element , for example , from the Internet , a data 
image element , does the image element have more gradient 10 base , local storage , or other data storage location . There are 
than another image element , etc. ) . As another example , the likely multiple different files or images that are either of the 
system may determine the relative placement of the image image element or contain the image element . Thus , to 
element with respect to another image element ( e.g. , is the determine which image element to utilize , the system may 
image element to the left of another image element , is the identify the image element from the possible image elements 
image element in front of another image element , is the 15 that is a “ best - fit ” based upon the user input . In other words , 
image element rotated with respect to another image ele- the system may select and retrieve an image element that is 
ment , etc. ) . It should be understood that the identified fixed semantically similar to the input received by the user that 
and relative attributes are merely examples and are not identified the image element . Similarity can be determined 
intended to be an exhaustive list as other fixed and relative using one or more conventional similarity techniques . In the 
attributes can be identified . 20 case that the image element is retrieved before determining 
At 103 , the system may determine if attributes for the the attributes , the system can modify the retrieved image 

image element that the user has identified can be determined element utilizing the determined attributes . In the case that 
utilizing the determined context . To determine attributes for the image element is retrieved after determining the attri 
the image element , the system may access a knowledge store butes , the system can utilize the determined attributes in 
that contains image element attribute information correlated 25 selecting an image element , for example , by including the 
to contexts and operations . The knowledge store may be a attributes within a query for the image element . The image 
model or machine learning model , database having correla- element may also be additionally modified using the deter 
tions , or the like . The attributes that can be identified from mined attributes after being retrieved . 
the knowledge store include any fixed or relative attributes If attributes cannot be determined at 103 , the system may 
of the image element , for example , those fixed and relative 30 request input from a user at 105. For example , if the system 
attributes discussed above with respect to determining the is not confident of the next manipulation or attribute for an 
context of the image . To identify the attributes , the system image element , the system may determine that the attributes 
may query the knowledge store with a query based upon the cannot be determined and request additional user input . The 
image element , the context of the underlying image , and the input requested may include requesting the user to provide 
operation that the user wants to perform on the image 35 input regarding the attributes for the image element . One 
element . As an example , referring to FIG . 2 , the user has an reason that the system may not be able to determine the 
underlying image 200A that includes a house 202 , the attributes is that the image element in view of either the 
ground 203 , and the sky 204. The user provides a query or context or operation is not included within the knowledge 
input 201 to add a moon to the underlying image . The store . In other words , the knowledge store does not include 
system utilizes the image element of the query ( i.e. , moon ) , 40 an identification of attributes for the particular image ele 
the context of the underlying image ( e.g. , a house having ment in view of the context of the underlying image and the 
ground in the foreground and sky in the background ) , and operation that the user wants to perform on the image 
the operation ( i.e. , add ) , to query the knowledge store to element . The system may also request input from a user at 
determine attributes that should be assigned to the image 105 if some of the attributes cannot be determined at 103 . 
element ( i.e. , moon ) . 45 For example , the knowledge store may contain information 

The knowledge store may include information that iden- that identifies some of the attributes , but may be missing 
tifies correlations between contexts and operations and attri- information that identifies other attributes . In this case , the 
butes of image elements . The knowledge store may also system may request that the user provide input identifying 
include information regarding a real - world context of the these missing attributes . 
image element . A real - world context may indicate how such 50 If , on the other hand , attributes for the image element can 
an image element would be normally perceived in the be determined at 103 , the system may assign the attributes 
real - world and may include attribute information such as a to the image element and then perform the operation iden 
typical color of the image element , a relative size of an tified by the user using the image element having the 
image element with respect to other common objects that the attributes at 104. For example , if the user wanted to add a 
image element is seen with , and the like . Thus , using the 55 moon to the image , the system may add the moon to the 
example of FIG . 2 , the knowledge store may identify that the image in a location that makes sense ( i.e. , in the sky ) , at a 
real - world context of the moon is that it is in the sky and that size that is proportionally correct with respect to the other 
it is normally a particular color . Using the context of the image elements , and having a real - world context color , 
underlying image , the knowledge store may identify that it meaning a color that is similar to a color of the moon that 
should be a smaller size of the house and should be placed 60 would be seen in the real - world . While the example of 
in a corner opposite the house and above the ground . In other utilizing an image element that is not already included in the 
words , the knowledge store provides information regarding underlying image has been used throughout , it should be 
common sense attributes for the image element . Thus , the understood that the described system and techniques can 
system understands the scene or underlying image and also be used on existing image elements , for example , 
leverages common sense or real - world knowledge to gen- 65 moving an existing image element , deleting an existing 
erate or modify the image element based upon the input image element , recoloring an existing image element , and 
received by the user at 101. In other words , the system the like . 
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The generation of the overall image is an iterative multi- knowledge store the described system does not require the 
step process of receiving user input and the system predict- processing and storage resources of more expensive , spe 
ing the next manipulation . In other words , the process cialized image editing software , while still allowing for 
continues for different image elements with the system more diverse image edits . The use of the knowledge store to 
attempting to predict the next manipulation based upon 5 make initial edits to the attributes of image elements based 
received user inputs . If the system is able to predict the next upon other , existing image elements , the described system 
manipulation in the generation of the overall image , the reduces the amount of time that a user must spend editing the 
system performs that manipulation . If , on the other hand , the image by reducing the number of edits and iterations that a 
system is less confident regarding the manipulation , for user must make to achieve the desired image . 
example , a confidence score associated with the manipula- 10 As shown in FIG . 4 , computer system / server 12 ' in 
tion is below a predetermined threshold , the system may computing node 10 ' is shown in the form of a general 
request input from the user either confirming a manipulation purpose computing device . The components of computer 
or performing the manipulation manually . As the user pro- system / server 12 ' may include , but are not limited to , at least 
vides input , the system can store the input in a database or one processor or processing unit 16 ' , a system memory 28 ' , 
knowledge store for subsequent image manipulations / gen- 15 and a bus 18 ' that couples various system components 
erations . This knowledge store may be utilized for image including system memory 28 ' to processor 16 ' . Bus 18 ' 
manipulations / generations unique to the user or may be represents at least one of any of several types of bus 
stored in a data storage location accessible by the system to structures , including a memory bus or memory controller , a 
be utilized for any user . Accordingly , the system attempts to peripheral bus , an accelerated graphics port , and a processor 
reduce the number of iterations and edits that a user has to 20 or local bus using any of a variety of bus architectures . By 
perform to achieve the desired image , thereby reducing the way of example , and not limitation , such architectures 
amount of human intervention required for generating the include Industry Standard Architecture ( ISA ) bus , Micro 
image . Channel Architecture ( MCA ) bus , Enhanced ISA ( EISA ) 
Once the system performs the desired operation with the bus , Video Electronics Standards Association ( VESA ) local 

image element having the assigned attributes , the user may 25 bus , and Peripheral Component Interconnects ( PCI ) bus . 
choose to make changes to the image element . For example , Computer system / server 12 ' typically includes a variety of 
if the user does not like where the system has positioned the computer system readable media . Such media may be any 
image element , the user may provide editing input to move available media that are accessible by computer system / 
the image element . As another example , if the user does not server 12 ' , and include both volatile and non - volatile media , 
like the color of the image element , the user may provide 30 removable and non - removable media . 
editing input to recolor the image element . As a user System memory 28 ' can include computer system read 
provides this input or feedback , the system may utilize these able media in the form of volatile memory , such as random 
editing inputs to further refine the knowledge store . In other access memory ( RAM ) 30 ' and / or cache memory 32 ' . Com 
words , the system may update the knowledge store with the puter system / server 12 ' may further include other remov 
new information that has been received by the user . In this 35 able / non - removable , volatile / non - volatile computer system 
respect , the knowledge store is a machine - learning model storage media . By way of example only , storage system 34 ' 
that learns over time as additional inputs are received . Then can be provided for reading from and writing to a non 
as subsequent requests for image elements are received , the removable , non - volatile magnetic media ( not shown and 
attributes assigned to the image elements can be more typically called a " hard drive " ) . Although not shown , a 
accurate or more likely to be what is desired by the user 40 magnetic disk drive for reading from and writing to a 
because the machine learning model becomes more refined . removable , non - volatile magnetic disk ( e.g. , a " floppy 
FIG . 3 illustrates an example flow diagram for generating disk ” ) , and an optical disk drive for reading from or writing 

an image . At 301 a user query or input is received . The query to a removable , non - volatile optical disk such as a CD 
is used to perform a search on an image store 302 to find an ROM , DVD - ROM or other optical media can be provided . 
image corresponding to the image element or object of the 45 In such instances , each can be connected to bus 18 ' by at 
query 301. The query is also fed to a generative model 303 least one data media interface . As will be further depicted 
that assists in generating the image element or object . The and described below , memory 28 ' may include at least one 
generative model utilizes a common sense database 304 to program product having a set ( e.g. , at least one ) of program 
identify attributes for the image element or object of the modules that are configured to carry out the functions of 
query 301. Once the system assigns the attributes to the 50 embodiments of the invention . 
image element , this image element is provided to the user Program / utility 40 ' , having a set ( at least one ) of program 
305 in the form of adding it to the image . If the user is not modules 42 ' , may be stored in memory 28 ' ( by way of 
satisfied , the user can either manually change the attributes example , and not limitation ) , as well as an operating system , 
or the system can perform an updated query 306. If or once at least one application program , other program modules , 
the user is satisfied , the image element having the final 55 and program data . Each of the operating systems , at least one 
attributes can be added to the image to create the final image application program , other program modules , and program 
307 . data or some combination thereof , may include an imple 

Thus , the described system and method provides an mentation of a networking environment . Program modules 
improvement to conventional systems for image editing and 42 ' generally carry out the functions and / or methodologies 
creation by providing a system that can leverage a knowl- 60 of embodiments of the invention as described herein . 
edge store to identify common sense attributes for image Computer system / server 12 ' may also communicate with 
elements , thereby decreasing the amount of input that a user at least one external device 14 ' such as a keyboard , a 
must provide to generate a desired image . Rather than pointing device , a display 24 ' , etc .; at least one device that 
forcing a user to only utilize a fixed set of edit options as enables a user to interact with computer system / server 12 ' ; 
with conventional image editing software , the described 65 and / or any devices ( e.g. , network card , modem , etc. ) that 
system allows for more editing options by leveraging the enable computer system / server 12 ' to communicate with at 
knowledge store . Additionally , by utilizing an off - device least one other computing device . Such communication can 
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occur via I / O interfaces 22 ' . Still yet , computer system / network interface in each computing / processing device 
server 12 ' can communicate with at least one network such receives computer readable program instructions from the 
as a local area network ( LAN ) , a general wide area network network and forwards the computer readable program 
( WAN ) , and / or a public network ( e.g. , the Internet ) via instructions for storage in a computer readable storage 
network adapter 20 ' . As depicted , network adapter 20 ' com- medium within the respective computing / processing device . 
municates with the other components of computer system / Computer readable program instructions for carrying out 
server 12 ' via bus 18 ' . It should be understood that although operations of the present invention may be assembler 
not shown , other hardware and / or software components instructions , instruction - set - architecture ( ISA ) instructions , 
could be used in conjunction with computer system / server machine instructions , machine dependent instructions , 
12. Examples include , but are not limited to : microcode , 10 microcode , firmware instructions , state - setting data , or 
device drivers , redundant processing units , external disk either source code or object code written in any combination 
drive arrays , RAID systems , tape drives , and data archival of one or more programming languages , including an object 
storage systems , etc. oriented programming language such as Smalltalk , C ++ or 

This disclosure has been presented for purposes of illus- the like , and conventional procedural programming lan 
tration and description but is not intended to be exhaustive 15 guages , such as the “ C ” programming language or similar 
or limiting . Many modifications and variations will be programming languages . The computer readable program 
apparent to those of ordinary skill in the art . The embodi- instructions may execute entirely on the user's computer , 
ments were chosen and described in order to explain prin- partly on the user's computer , as a stand - alone software 
ciples and practical application , and to enable others of package , partly on the user's computer and partly on a 
ordinary skill in the art to understand the disclosure . 20 remote computer or entirely on the remote computer or 

Although illustrative embodiments of the invention have server . In the latter scenario , the remote computer may be 
been described herein with reference to the accompanying connected to the user's computer through any type of 
drawings , it is to be understood that the embodiments of the network , including a local area network ( LAN ) or a wide 
invention are not limited to those precise embodiments , and area network ( WAN ) , or the connection may be made to an 
that various other changes and modifications may be 25 external computer ( for example , through the Internet using 
affected therein by one skilled in the art without departing an Internet Service Provider ) . In some embodiments , elec 
from the scope or spirit of the disclosure . tronic circuitry including , for example , programmable logic 

The present invention may be a system , a method , and / or circuitry , field - programmable gate arrays ( FPGA ) , or pro 
a computer program product . The computer program prod- grammable logic arrays ( PLA ) may execute the computer 
uct may include a computer readable storage medium ( or 30 readable program instructions by utilizing state information 
media ) having computer readable program instructions of the computer readable program instructions to personalize 
thereon for causing a processor to carry out aspects of the the electronic circuitry , in order to perform aspects of the 
present invention . present invention . 

The computer readable storage medium can be a tangible Aspects of the present invention are described herein with 
device that can retain and store instructions for use by an 35 reference to flowchart illustrations and / or block diagrams of 
instruction execution device . The computer readable storage methods , apparatus ( systems ) , and computer program prod 
medium may be , for example , but is not limited to , an ucts according to embodiments of the invention . It will be 
electronic storage device , a magnetic storage device , an understood that each block of the flowchart illustrations 
optical storage device , an electromagnetic storage device , a and / or block diagrams , and combinations of blocks in the 
semiconductor storage device , or any suitable combination 40 flowchart illustrations and / or block diagrams , can be imple 
of the foregoing . A non - exhaustive list of more specific mented by computer readable program instructions . These 
examples of the computer readable storage medium includes computer readable program instructions may be provided to 
the following : a portable computer diskette , a hard disk , a a processor of a general purpose computer , special purpose 
random access memory ( RAM ) , a read - only memory computer , or other programmable data processing apparatus 
( ROM ) , an erasable programmable read - only memory 45 to produce a machine , such that the instructions , which 
( EPROM or Flash memory ) , a static random access memory execute via the processor of the computer or other program 
( SRAM ) , a portable compact disc read - only memory ( CD- mable data processing apparatus , create means for imple 
ROM ) , a digital versatile disk ( DVD ) , a memory stick , a menting the functions / acts specified in the flowchart and / or 
floppy disk , a mechanically encoded device such as punch- block diagram block or blocks . These computer readable 
cards or raised structures in a groove having instructions 50 program instructions may also be stored in a computer 
recorded thereon , and any suitable combination of the fore- readable storage medium that can direct a computer , a 
going . A computer readable storage medium , as used herein , programmable data processing apparatus , and / or other 
is not to be construed as being transitory signals per se , such devices to function in a particular manner , such that the 
as radio waves or other freely propagating electromagnetic computer readable storage medium having instructions 
waves , electromagnetic waves propagating through a wave- 55 stored therein comprises an article of manufacture including 
guide or other transmission media ( e.g. , light pulses passing instructions which implement aspects of the function / act 
through a fiber optic cable ) , or electrical signals transmitted specified in the flowchart and / or block diagram block or 
through a wire . blocks . 

Computer readable program instructions described herein The computer readable program instructions may also be 
can be downloaded to respective computing / processing 60 loaded onto a computer , other programmable data process 
devices from a computer readable storage medium or to an ing apparatus , or other device to cause a series of operational 
external computer or external storage device via a network , steps to be performed on the computer , other programmable 
for example , the Internet , a local area network , a wide area apparatus or other device to produce a computer imple 
network and / or a wireless network . The network may com- mented process , such that the instructions which execute on 
prise copper transmission cables , optical transmission fibers , 65 the computer , other programmable apparatus , or other 
wireless transmission , routers , firewalls , switches , gateway device implement the functions / acts specified in the flow 
computers and / or edge servers . A network adapter card or chart and / or block diagram block or blocks . 
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The flowchart and block diagrams in the figures illustrate element , resizing an image element , recoloring an image 
the architecture , functionality , and operation of possible element , removing an image element , and moving an image 
implementations of systems , methods , and computer pro- element . 
gram products according to various embodiments of the 8. The method of claim 1 , wherein the receiving input 
present invention . In this regard , each block in the flowchart 5 comprises receiving input of different modalities . 
or block diagrams may represent a module , segment , or 9. The method of claim 1 , wherein the knowledge store 
portion of instructions , which comprises one or more comprises a machine - learning model . executable instructions for implementing the specified logi 10. An apparatus , comprising : cal function ( s ) . In some alternative implementations , the at least one processor ; and functions noted in the block may occur out of the order noted 10 
in the figures . For example , two blocks shown in succession a non - transitory computer readable storage medium hav 

ing computer readable program code embodied there may , in fact , be executed substantially concurrently , or the with and executable by the at least one processor , the blocks may sometimes be executed in the reverse order , computer readable depending upon the functionality involved . It will also be program code comprising : 
noted that each block of the block diagrams and / or flowchart 15 computer readable program code configured to receive , at 
illustration , and combinations of blocks in the block dia a processing device comprising the processor and from 
grams and / or flowchart illustration , can be implemented by a user , input for manipulating an image , wherein the 
special purpose hardware - based systems that perform the input ( i ) identifies a particular image element and ( ii ) 
specified functions or acts or carry out combinations of identifies an operation a user wants to perform with 
special purpose hardware and computer instructions . respect to the particular image element ; 

computer readable program code configured to identify , 
What is claimed is : using an image analyzer , a context of the image , 
1. A method , comprising : wherein the identifying the context co rises identi 
receiving , at a processing device and from a user , input for fying ( i ) existing image elements already included 

manipulating an image , wherein the input ( i ) identifies 25 within the image and ( ii ) attributes of the existing 
a particular image element and ( ii ) identifies an opera image elements ; 
tion a user wants to perform with respect to the par computer readable program code configured to determine , 
ticular image element ; using the processing device and based upon the con identifying , using an image analyzer , a context of the text , attributes for the particular image element by image , wherein the identifying the context comprises 30 accessing and utilizing a knowledge store comprising identifying ( 1 ) existing image elements already information regarding attributes for image elements in included within the image and ( ii ) attributes of the view of ( i ) contexts and ( ii ) operations , wherein the existing image elements ; 

determining , using the processing device and based upon determining comprises ( i ) identifying the knowledge 
the context , attributes for the particular image element 35 store is missing information regarding at least one of 
by accessing and utilizing a knowledge store compris said attributes and ( ii ) requesting input from the user 
ing information regarding attributes for image elements identifying at least a portion of said at least one 
in view of ( i ) contexts and ( ii ) operations , wherein the attribute ; and 
determining comprises ( i ) identifying the knowledge computer readable program code configured to , thereafter , 
store is missing information regarding at least one of 40 perform , using the processing device , the operation 
said attributes and ( ii ) requesting input from the user utilizing the particular image element having the attri 
identifying at least a portion of said at least one butes . 
attribute ; and 11. A computer program product , comprising : 

thereafter , performing , using the processing device , the a non - transitory computer readable storage medium hav 
operation utilizing the particular image element having 45 ing computer readable program code embodied there 
the attributes . with , the computer readable program code executable 

2. The method of claim 1 , comprising ( i ) retrieving an by a processor and comprising : 
image element based upon a semantic similarity of the computer readable program code configured to receive , at 
retrieved image element with respect to the input identifying a processing device comprising the processor and from 
the particular image element , and ( ii ) thereafter modifying 50 a user , input for manipulating an image , wherein the 
the retrieved image element based upon the attributes . input ( i ) identifies a particular image element and ( ii ) 

3. The method of claim 1 , comprising receiving , after identifies an operation a user wants to perform with 
modifying the particular image element utilizing the attri- respect to the particular image element ; 
butes , user feedback identifying a modification to attributes computer readable program code configured to identify , 
of the modified particular image element . using an image analyzer , a context of the image , 

4. The method of claim 3 , comprising updating the wherein the identifying the context comprises identi 
knowledge store based upon the user feedback . fying ( i ) existing image elements already included 

5. The method of claim 1 , wherein the knowledge store within the image and ( ii ) attributes of the existing 
comprises attributes for image elements in view of a real- image elements ; 
world context of an image element . computer readable program code configured to determine , 

6. The method of claim 1 , wherein the attributes comprise using the processing device and based upon the con 
( i ) non - relative attributes of the particular image element text , attributes for the particular image element by 
and ( ii ) relative attributes of the particular image element , accessing and utilizing a knowledge store comprising 
the relative attributes being relative to attributes of the information regarding attributes for image elements in 
existing image elements . view of ( i ) contexts and ( ii ) operations , wherein the 

7. The method of claim 1 , wherein the operation is determining comprises ( i ) identifying the knowledge 
selected from the group consisting of : adding an image store is missing information regarding at least one of 

55 
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said attributes and ( ii ) requesting input from the user 17. The computer program product of claim 11 , wherein 
identifying at least a portion of said at least one the operation is selected from the group consisting of : 
attribute ; and adding an image element , resizing an image element , recol 

computer readable program code configured to , thereafter , oring an image element , removing an image element , and 
perform , using the processing device , the operation 5 moving an image element . 

18. A method , comprising : utilizing the particular image element having the attri receiving , at a processing device , a user query identifying butes . a modification to an image , wherein the user query 12. The computer program product of claim 11 , compris identifies ( i ) a component to be manipulated within the 
ing ( i ) retrieving an image element based upon a semantic image and ( ii ) a manipulation to be performed on the 
similarity of the retrieved image element with respect to the component ; 
input identifying the particular image element , and ( ii ) identifying , using an image analyzer , an object corre 
thereafter modifying the retrieved image element based sponding to the component by ( i ) parsing the user query 
upon the attributes . and ( ii ) selecting the object based upon a semantic 

13. The computer program product of claim 11 , compris- 15 similarity to the user query ; 
ing receiving , after modifying the particular image element selecting , using the processing device and for the object , 
utilizing the attributes , user feedback identifying a modifi both ( i ) non - relative attributes and ( ii ) relative attri 
cation to attributes of the modified particular image element . butes , the relative attributes being based upon attributes 

14. The computer program product of claim 13 , compris of other components existing within the image , wherein 
ing updating the knowledge store based upon the user 20 the selecting comprises accessing a model comprising 
feedback . correlations of object attributes with ( i ) image contexts 

15. The computer program product of claim 11 , wherein and ( ii ) manipulations to be performed on objects ; and 
the knowledge store comprises attributes for image elements generating , using the processing device , a modified ver 
in view of a real - world context of an image element . sion of the image by performing the manipulation with 

16. The computer program product of claim 11 , wherein respect to ( i ) the component corresponding to the object 
the attributes comprise ( i ) non - relative attributes of the and ( ii ) the image , wherein the component is assigned 
particular image element and ( ii ) relative attributes of the the ( i ) non - relative attributes and the ( ii ) relative attri 
particular image element , the relative attributes being rela butes when manipulated within the image . 
tive to attributes of the existing image elements . 
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