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Abstract- In today’s world people are creating and sharing content as panorama pictures, virtual tours of facilities, with 
family, friends and business partners, to provide an immersive experience to the viewer. In order to describe the objects, 
people in the panorama, the creator has to either explain the viewer or provide a detailed text along with the panorama. The 
problem becomes compounded if there are multiple panoramas and they have to be seen in a sequence. The amount of time 
that is spent on the post processing becomes longer and is also error prone. The ability to get useful and contextual 
information and interact during a virtual tour or viewing the panoramic images is a challenge. The idea is to create a solution 
that can make a seamless virtual reality [6] tour and can enables user to integrate all the panoramic images as a bundle to 
provide immersive experience, annotate various key objects, views in the panoramic image, on the go and render it on 
consumer grade devices.  
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I. INTRODUCTION 
 
With advancement in digital imaging, users are now 
able to create panoramic view of usually a large area 
covering the surrounding of the user. Panoramic 
views started providing a virtual impression to the 
viewer of what the user actually saw around him/her. 
People, across the globe, started being creative and 
excited about such views now are sharing such 
content on a plethora of electronic media, personal 
and social forums [1]. 
However, current techniques of creating panorama 
views, though normally covers the use cases 
involving personal travel, occasions with family and 
friends, but do not conveniently and accurately cater 
to a business need. Using panoramic views created 
with current techniques, if a business executive is to 
explain or impress upon a customer, then the 
executive has to describe the objects, people, in the 
panorama, the creator has to either explain the viewer 
or provide a detailed text along with the panorama. 
The problem becomes compounded in a real estate 
scenario wherein probably an executive is usually 
expected to show a virtual tour around a large area 
which would be having numerous panoramas [2] and 
they have to be shown in a sequence. Panoramic 
views, hence created using current techniques, 
consume a lots of time, are tedious and are also error 
prone. Additionally, current mechanism of creating 
panoramic views lead to good loss of important 
details while stitching multiple images to create the 
panoramic view. 
This solution talks about annotating the spherical 
panorama at the time of capture. 
Spherical panorama is a combination of images, 
captured at a places covering complete 360 degree of 
that place. For e.g. spherical panorama taken from 
google camera application is a combination of 28 

images. Each frame is captured and stitched to form a 
single panoramic image. 
To enable real time annotation on the go, resizable 
masks [3] are used for this purpose. There are two 
ways of doing it. Some region of interests can be 
identified as they can be predefined for e.g. 
Macdonalds outlet or any famous building etc.  But 
region of interest varies from person to person. 
Facility management user may be interested in 
annotating the fire extinguisher inside the building. In 
such cases real time annotation becomes a very 
powerful tool. 
For enabling real time annotation various features are 
captured at the time of frame capture like gyroscope 
reading, frame number, dynamic mask area and zero 
crossings in the Laplacian of Gaussian [9] of the 
mask. Combination of these parameters are stored as 
the metadata for that particular frame, along with the 
text which contains the information. This information 
is used at the time of image rendering as well as 
searching the object of interest at the later stages. 
Mapping the correct region of interest with the 
information is a difficult task, sometimes mismatch 
may also occur. To counter such issue, correction 
techniques should be used to reinforce the complete 
information at proper place. 
 
II. SYSTEM ARCHITECTURE 
 
The proposed solution enables the user to annotate 
information real time. Dynamic masks are provided 
for this purpose. For every particular mask various 
features are calculated for the image. There are two 
ways of doing it. 
First when the objects of interest are known for e.g. 
burger king’s outlet or any famous street board mark, 
this process is classified as auto annotation. 
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Fig 1:- Architecture design for image annotation during image 

capture 
 
Method for generating a panoramic image using real-
time annotations by: 
 
2.1 Acquiring images 
As the image capturing device is activated the system 
starts scanning and the corresponding digital images 
are created and rendered on a display using a buffer. 
Each such image is known as frame and has a unique 
frame number. A panoramic view indicates a 360 deg 
view of the area surrounding a user and would be a 
combination of frames. In order to create the same the 
user is guided to capture multiple images of the 
environment surrounding the user. 
 
2.2 Object Annotation- 
There are objects which are of great interest to the 
user. Objects could be anything ranging from a table 
to fire alarm, art works, an engine or even a flower of 
very unique variety [8]. When the person who is 
taking the image wants to showcase the panoramic 
image to the rest of the world, object annotation in 
the image becomes a handy process. 
If a user wants to annotate any object in the particular 
frame while capturing the image, user is provided 
with some features to enable him/her to do the same. 
Unique identifiers are calculated on the top of the 
image frame to store and map the information of 
interest. 
 
2.3 There are two ways of doing it- 
2.3.1 Technical Step A.1- 
Mask- 
There could be one or several objects in the user’s 
surrounding which could of great interest to the user. 
Objects could be anything ranging from a table to fire 
alarm, art works, an engine or even a flower of a very 
unique variety. If the user is desirous to annotate any 
object for producing a panoramic view later in a 

particular frame of his/her interest while capturing the 
image, user is provided with default masks on the 
frame. 
 
User would drag the mask over an object of interest 
on the screen. Unique identifiers are calculated on the 
top of the image frame to store and map the region of 
interest. The mask selected by the user defines the 
boundaries of x and y. The user has to control to scale 
up/down, move the default mask.This mask identifies 
the object, and is later used for correction if the object 
is lost or has been moved due to stitching/overlapping. 
 
 e.g User is capturing a panoramic image within the 
office. He/she may want to annotate printer, exit gate, 
computer, fire alarm etc. When the final image is 
been stitched and is seen by other people they should 
be able to see all the important objects within the 
image. User has to drag the mask on the object. User 
will have to speak out what information he/she wants 
to load with that particular frame. Information will be 
stored with certain parameters. 
 
Auto Annotation- 
During the image capture certain object can be 
identified which are well known to the system [10]. 
OCR algorithm can be used to identify whether any 
famous brand, object, art work, established 
shop/café/rest etc. is there or not. If the application 
finds out the presence of a well-known object by 
checking in the data base, user is prompted with a 
message whether he/she wants to annotate the 
identified field or not. 
 
2.3.2 Technical Step A.2- 
Features / Parameters which are captured / processed- 
 
-Frame Number - f1( ) 
While capturing any 360 degree panoramic image, 
multiple images are captured. Frame number is stored 
so as to uniquely identify the image for annotation. 
-Gyroscope/Accelerometer Reading – f2( ) 
Along with the frame details, sensor reading of 
Gyroscope and/or Accelerometer is also captured so 
that object in the image can be identified. 
Additionally, similar objects may be available in 
different panoramic images. While searching the 
object, it will become very chaotic for the application; 
which image to show.So, for every image, along with 
gyroscope and accelerometer data, location 
information (if available) is also stored, in order to 
uniquely identify similar objects. 
-Text - f3() 
If the user wants to save some information against the 
object in the image, he can speak that out; that text is 
stored for annotation. 
-Location –f4( ) 
Similar objects may be available in different 
panoramic images. While searching the object, it will 
become very chaotic for the application; which image 
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to show. 
So, with every image, location, where the image has 
been taken, is stored in order to uniquely identify 
similar objects. 
 
-LoG of the frame –f5( ) 
With every possible information, which user wants to 
annotate; one mask is stored. There can be multiple 
masks with a single frame as there can be multiple 
objects of interest. The LoG of the frame is calculated 
to for each of the frame after the masks are created by 
the user. 
The mask use LoG[9] of the frame which is defined 
as- 
 
Laplacian of an image with intensity values I is 
defined as: 

 
The mask selected by the used defined the boundaries 
of x and y. Convolution kernels are selected that can 
approximate the second derivative of the image. 
To avoid of the effect of noise; image can be 
processed with the Gaussian filter to smooth the 
image. 
Now the zero crossing of the Laplacian of Gaussian 
of the image is calculated for every frame of interest. 
This information along with all the necessary 
information calculated before to find out the object, 
uniquely. 
 
-Mask –f6() 
Dynamic mask [3] is used to capture the frame of the 
interest. Person who is capturing the image can scale 
up or down the mask dimensions. Mask size and the 
location of the mask in the image are stored together 
in order to correct the information. With every 
possible information, which user wants to annotate; 
one mask is stored. There can be multiple masks with 
a single frame as there can be multiple objects of 
interest. 
 
 All the above features for every frame are stored to 
uniquely identify the frame with in the image. 
 
2.4 Technical Step A.3- 
 
Correction- 
LoG is the feature which is used for correcting the 
information if some masks get overlapped with two 
frames when the panoramic image is stitched. The 
following correction technique is used while stitching 
the images. If there is some mismatch between the 
features of the frame, correction technique is 
implemented on it. Fig 2 shows a use case when there 
is an overlap between two regions of interest. Mask is 
a matrix of pixels which is used to mark the area 
where the manipulation is to be done. If the value is 
nearby then the same place is used for annotation the 

information, if the values disparate, then the mask is 
moved. 
Based on the overlapping percentage of the images in 
a particular 360 degree panoramic image, movement 
of the mask is done. As show in the fig 2, both the 
masks are used for the calculation of LoG. 
 

 
Fig 2:- Flow diagram for correction 

 
If the new value of the LoG with the moved mask 
matches with the previous value of the LoG 
(calculated during image capture). Otherwise the 
same procedure is followed again; the nearest match 
which is having deviation of the overlapping 
percentage is used to mark the point of annotation. 
 
2.5 Storing the panoramic image having 
annotations, sensory data and corrected frame 
information 
 
Once all the panoramic images which would be used 
for the virtual tour are captured, the panoramic 
images would be stored along with the annotation and 
the sensory data for each frame in a database. This 
database is used for rendering and search of 
information. 
 
2.6 Object Searching inside a virtual tour 
Object annotation process marks the objects. Those 
markings can be used for searching the object. Every 
RoI is marked with information saved as a text in the 
data base. Speech recognition can be used to identify 
the words. Possible nearby search is identified. The 
frame attached with the object is obtained from the 
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database; image of that frame is set for rendering with 
the marked frame/sensor-position on the screen. 
Following the above process a user would be able to 
annotate the frames in a panoramic image / Virtual 
reality content and provide the same content to a 
viewer. The viewer would be able to view the content 
and the annotated information as a virtual tour or do 
specific information retrieval through speech/text 
based search and view specific frames. 
 
III. RESULTS AND DISCUSSION 
 
Some concepts of this invention has been 
implemented as a part of the virtual tour solution that 
has been developed. This is being used in-house. The 
present paper relates to a method for generating 
panoramic images with real-time annotations. The 
image annotation device receives a plurality of 
frames of an environment and identifies one or more 
region of interest (ROI) in the plurality of frames. 
The image annotation device (mobile) further 
captures one or more annotations and sensory data 
with respect to the one or more ROI and combines 
each of the plurality of frames along with the one or 
more annotations and sensory data to generate 
panoramic images with real-time annotations. This 
enables the user to annotate the information real time 
and share the immersive experience on the go, 
without undergoing any post processing. 
 
CONCLUSION 
 
This solution enables real time annotations so that the 
user capturing the panorama can immediately share it 
with others. This enhances the experience of feeling 
the immersion. There is one more advantage of using 
the solution. Information is not lost during the image 
capture. 
In the present time there is no solution which enables 
the user to annotate the image on the go. Correction 

techniques used in the solution reduces the errors in 
the mechanism of creating panoramic views. This 
invention could be used to build solutions that target 
virtual walkthroughs, augmented reality based retail, 
training, simulation and gaming applications besides 
focused next generation customer experience use 
cases. 
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