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ABSTRACT

Computer vision is an extremely complex and new area of knowledge, which
is gradually proving its value. However, most technologies are developed in different
ways, with specific and usually innovative solutions. This is because there are still no
ideal paths or standards for developing solutions in this area. The need for a high
theoretical knowledge load, in several fields of knowledge, hinders the development
and advancement of technologies massively (BACKES, 2016).
This project primarily explores IBM's Watson platform, and provides insights
into Microsoft's Custom Vision, both as solutions to the problem of computer vision,
showing tools without the need for high theoretical load and development of complex
algorithms, concentrating the majority of the efforts for the development of the
application.

Keywords: Computer Vision, IBM Watson, Cognitive Computing, Visual
Recognition, IBM Bluemix, Microsoft Custom Vision
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1 INTRODUCTION

Computer vision, by itself already tells us what could be its purpose, "teach"
a computer to "see". It is the field of computation responsible for studying ways to
obtain information from certain data sets, such as object formats and locations,
whether or not there is a certain characteristic, quantity, among others (BACKES,
2016).
IBM's cognitive computing service, known as Watson, available on the IBM
Bluemix platform, is a powerful tool available in this market. With Watson you can
perform the recognition of certain features from texts, audios, photos or videos,
depending on the application you want. Comprising dozens of artificial intelligence
algorithms, and based on machine learning, Watson, through probabilities, is able to
inform certain characteristics of the data passed to him, so that the user can proceed
with the best decision, or develop systems completely automated using information
from the cognitive computing system (UDACITY, 2016).
In the industry one can observe applications such as in a line of production of
soft drinks, where it is necessary to verify if a bottle is or not with the amount of liquid
necessary. Another example that may be mentioned is the identification of the
production of certain pieces, checking if they have some manufacturing defects, such
as cracks, flaws in the painting process, among others (BACKES, 2016).
Another area that can be cited, motivated by the exponential growth of the
world population, is agriculture, due to the need to produce food in greater quantity,
quality and with lower costs. This makes the market from the emergence of these
new needs, develop new technologies to improve the process, from the planting,
care and harvesting of certain types of food (COLUSSI, 2014).
The computational view has been growing in recent years in precision
farming, mostly used in conjunction with drones, where planting demarcation,
planting analysis and monitoring can be verified. Also with the joining of drones and
computational vision, we can perform the monitoring of deforestation, or applications
related to photogrammetry (DRONE, 2015).
The following project was developed through periodic meetings, which were
carried out with the entire team of the Smart Services Research Unit. At the
meetings, we verified the progress we made with the project, made improvements
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debates and decided what future developments would be. The following project
shows its final result, with its writing sequence adapted to better understand the
application, but some steps were not necessarily developed following the order
shown in this report.

2 OBJECTIVES

2.1 General objective:

Understand the concept of computer vision and develop an application using visual
recognition through IBM Watson.

2.2 Specific objectives

- Computer vision study;
- Use and understand the IBM Bluemix platform;
- IBM Watson Services Study;
- Perform an application using the IBM Watson visual recognition API;
- Make a comparison with another existing platform.
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3 THEORETICAL APPROACH

3.1 Computer Vision

Computer Vision is an area of science that seeks to extract information from
images, giving the machines incredible vision. The act is not just about capturing
images, although it is an impressive achievement, but also how to improve them, to
separate the regions or objects of interest, in order to extract the amount of
information needed for certain applications.(BACKES, 2016).
A complete system of computer vision can contain several steps, being the
acquisition, responsible for capturing images. Image processing, responsible for
performing an improvement in the image and/or enhancement of the desired
characteristics. Segmentation, responsible for isolating regions of interest. Extraction
of

attributes,

obtaining

the

relevant

data

of

the

highlighted

regions

or

objects. Classification and recognition, grouping the images according to the
characteristics obtained. (BACKES, 2016).
And finally the decision making from the information extracted from the
previous steps, it can be done manually by an operator, or even by more complex
algorithms of Artificial Intelligence, as will be shown in the sequence of this project.
It may happen that some applications do not go through all the steps
mentioned above, in some cases, steps may be considered unnecessary, or even be
done manually before being sent to the computer vision system (BACKES, 2016).
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4 METHODOLOGY

4.1 IBM Bluemix

IBM BLuemix is IBM's latest cloud offering. Based on Cloud Foundry and
SoftLayer framework (High Performance Cloud Infrastructure), an open source
platform with Platform as a Service (PaaS).Lets you build and deploy applications
quickly in the cloud. With this platform, there is no need for the developer to worry
about issues related to the configuration and purchase of hardware and software, as
well as its maintenance, that is, it is a pre-configured platform ready for cloud
application (REYES, 2014).
On the platform you can use preconfigured environments as well as modify
them, or in certain cases even create and configure specific environments depending
on the application that the developer wants to implement.
Among the solutions and environments offered by the platform, we can see
services for Data & Analytics, IoT (Internet of Things), storage, network and security
services, cognitive computing services (Watson), among others.
To develop and deploy applications, as the platform is based on Cloud
Foundry, with open source, we can use several languages, for example: Java,
JavaScript, PHP, Python, Ruby, among others. Being at the discretion of the
developer how your application will be developed, only needing to create the
environment through the buildpacks available on the platform. We can see in figure 1
a part of the catalog available on the platform.
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Figure 1. Catalog of solutions available on the IBM Bluemix platform.

One can also cite the ability and ease of integrating the solutions exemplified
above, which allows the creation of complex systems for specific solutions or largescale data analysis.
The IBM Bluemix platform offers some free services, with the possibility of
using

the

platform

for

evaluation

for

30

days,

through

https://console.ng.bluemix.net/, page shown in the image figure 2.

the

link:
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Figure 2. Screen for access to the IBM Bluemix platform.

4.2 IBM Watson

Watson is IBM's artificial intelligence system, used for advanced processing,
automated reasoning, and machine learning technologies (UDACITY, 2016).
The Watson supercomputer processes a rate of 80 teraflops (trillions of
floating-point operations per second) in order to seek to replicate or surpass human
capacity to provide answers (ROUSE, 2016). All this processing is possible through
the components that make up the system, such as: Apache UIMA (Unstructured
Information Management Architecture), which enables analysis of unstructured data,
Apache Hadoop, for processing large datasets in a distributed computing, 2.880
processor cores, 15 TB of RAM, 500GB of preprocessed information and
IBMDeepQA software, which incorporates natural language processing and machine
learning (ROUSE, 2016), the second of which IBM itself uses more than 100 different
techniques for data analysis (WIKIPÉDIA, 2017).
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Figure 3– IBM Watson.
1
Source: Amplifique-se

IBM itself says that Watson, because it is a cognitive computing service, it
learns from experience, that is, you do not program Watson, you work with it
(UDACITY, 2016). Through their interactions, as well as a human being, we learn
through time, through situations where we are exposed. Each experience you
provide to Watson makes it more "smart" and consequently faster in the function you
are using it (IBMbrasil, 2014).
With these resources we can process information from different places and in
quantities never before imagined in a very small time, for example, to help a doctor to
make a decision about the best treatment of a certain disease, in front of the
advances and innovations that researchers of the most diverse places in the world
published (UDACITY, 2016).
When Watson receives a question, or given data for analysis, based on his
prior knowledge and learning, he generates a hypothesis, bringing both the final
answer and the confidence level of the question, showing to the respondent, as well
as the answer, how he arrived at this conclusion (IBMbrasil, 2014).

1

http://amplifiquese.com.br/wp-content/uploads/2016/04/watson2.jpg
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COGNITIVE SYSTEMS
- Machine learning;
- Pattern Recognition;
- Neural language processing;
- Artificial intelligence.

PERCEPTIONS
- Natural Language;
- Images;
- Videos;
- Audios, etc.

ACTIONS
- Classification;
- Display of data;
- Processing, etc.

Knowledge base

Figure 4. Data flow of a cognitive system.

In its history, Watson became popularly known in 2011 by winning a very
famous game in the USA, known as Jeopardy, where people are subjected to certain
answers and should provide the question for a given answer. As its development
progressed, its first commercialization was for medical systems, which, as
commented earlier, assisted doctors in the search for the best treatment for certain
patients. As of 2012 Watson began to be used in financial services, and coming to
market today with more than 30 APIs (UDACITY, 2016), among them we can
highlight:
 Conversation: which automates interactions with users;
 Natural Language Classifier: performs the natural classification in the
question texts;
 Natural Languague Understanding: does the analysis of texts to extract
metadata, such as concepts, entities, emotions, relationships, among others;
 Speech to Text and Text to Speech: transforms text into voice and vice
versa;
 Visual Recognition: This analyzes images or video frames to
understand what is happening in a scene, for example, detection of objects,
faces, texts, among other contents.
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Figure 5 shows the Watson APIs available in Cloud on the IBM Bluemix
platform.

Figure 5. IBM Bluemix Platform APIs for Watson.

4.3 Visual Recognition API

The IBM Watson™ Visual Recognition services provide a powerful tool for
analyzing certain scenes through their learning algorithms, and can be used for
object recognition, facial recognition, or other content that can be created by the user
to attend Specific needs (IBM, 2017).
The tool itself already provides a ready-to-use general classifier, and there is
no need to create a classifier to start using the platform. However you can collect and
create your own collection of images, create a specific classifier and use it in your
application (IBM, 2017).
Among the various uses that a user can use this tool, we can cite examples
such as in manufactures, where there is a need to verify that parts are correctly
positioned in an assembly line, in trades, where one can verify expressions of the
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users, or even create relationships with the user's request, giving you a better user
experience. We also can use to face recognition, being able to check and/or enable
access to certain places by specific people, medical content categorization, adult
content filtering, among others (IBM, 2017).
In figure 6 we can observe the basic flow of service utilization.

Figure 6. Visual Recognition – Basic Flow.
Source: IBM
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There is a way to perform quick tests through a demo page, where you can
classify some images, and even create your own classifier. This page is available in
English at the following link: https://visual-recognition-demo.mybluemix.net/ .
To create your own applications, you can program in languages like PHP,
through cURL, Node (JavaScript), Java, and Python, the latter being the one chosen
for the development of the application that we will observe in the sequence of this
report.
The basic documentation for use in the 4 languages mentioned can be found
at

the

following

link:

https://www.ibm.com/watson/developercloud/visual-

recognition/api/v3/ . One point to consider is that the chosen language, Python, has
mostly incomplete documentation by the date of submission of this report, which has
resulted in a major challenge for the creation of the application.

2

https://www.ibm.com/watson/developercloud/doc/visual-recognition/images/vr-process2.png
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To use the visual recognition API, you need to register on the IBM Bluemix
platform, using the https://console.bluemix.net/ link. IBM still provides an account with
free access to all features for 30 days, and in the free API plan, we can hold up to
250 daily ranking events with the creation of a classifier with up to 5000 images.
Further information regarding the other available plans can be found at the following
link: https://console.bluemix.net/catalog/services/visual-recognition/ .
Next we will go into details about the application created, and as the
development of it occurred, all examples and explanations will be related to the
Python language.

4.3.1 Obtaining the API Access Credentials

After registering and accessing your environment in Bluemix, we need to
create a service for the API by following the options Catalog> Watson (Services)>
Visual Recognition. You will be directed to a page with information about the service,
as well as two fields to create a name for the service and credential. Once created,
we can always access it through the platform's home page in the "All services"
section.
With the service created, we need to obtain the credential, also known as API
Key, for external use. It is found in the created service, through the menu
"Credentials of the Service", clicking in the option "View Credentials", as exemplified
in figure 7.
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Figure 7. Getting API Key.

An interesting point to note about API Key is if you decide to host your
application in the IBM Bluemix environment, you do not need to insert your Key API
into the code, just inform the hosted environment that it will have connection to the
visual recognition service.
Another important detail is that we have not found ways to create access
levels to the visual recognition service through different API Keys, for example, that
is, the same API Key is used to create, delete and improve classifiers in order to
perform classifications , which depending on where you will be hosted, or application
used, may need to be concerned about the confidentiality of credentials details that
can be bypassed using the IBM Bluemix options, as quoted above.

4.3.2 Basic Commands

In order to use the API on a local machine, it was first chosen to create a
virtual environment through the Virtualenv library available for Python, its
documentation can be found at https://virtualenv.pypa.io/en/stable/ .
All Watson-related functions for Python can be found through the Watsondeveloper-cloud library, available in the documentation already mentioned above. An
important detail is that only versions from Python 3 have support for communication
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via HTTPS, as version 2.8 was used, there was a need to install the library called
urllib3 [secure], responsible for performing this management.
To perform a classification using the standard classifier, we need to import
the class "VisualRecognitionV3" from the watson_developer_cloud library, instantiate
the class informing the version of the API and as in this case we are using locally,
inform the Key API. To classify we can use images coming from a URL or local
folder, through the "classify " function .The name of the images should not contain
special characters or be long names, as they have returned errors in some
cases. The result returned will be in JSON format, so there is also the need to import
this library for data manipulation.
In figures 8 and 9 we can see examples of images that were classified, these
coming from a URL and local folder respectively.

Figure 8. URL image example.

Figure 9. Local image example.
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4.3.3 Classifiers

As exemplified earlier, we can use the standard classifier of the service, but
there is also the possibility of creating a classifier, from a specific need.
To use this option, you must first create a collection of images to exemplify,
this collection must contain at least one positive class, for example containing cars,
and a negative class, containing any other type than images that do not contain cars,
for example, buses, motorcycles, boats, airplanes, among others.
Another way is to create two different positive classes, for example one with
cars, and another containing examples of motorcycles. In this case to recognize two
distinct objects, and not only to provide the possibility of the classified image contain
a car, as in the first example.
In this project 4 classes were created for the classifier, being them, cars,
motorcycles, buses and trucks. The number of different classes can be expanded if
necessary.
The creation of the sort happens through the function "create_classifier". The
images that will be sent to create the folder need to be compressed in the ".zip"
format .To perform the compression is indicated the software called 7Z, because the
one known like WinRAR caused some problems when creating the classes, being
that using the 7Z with the same images these did not occur.
In Figure 10 we can see an example for creating a classifier, the answer
provided will also be in the JSON format, and from this we can extract a very
important information, which will be used to classify images through the new classifier
created, the "classifier_id".
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Figure 10. Creating a classifier.

To use it simply add the "classifier_ids" configuration to the "classify"
function. In Figure 11 we can see an example to classify using the created classifier.

Figure 11. Using the created classifier.

There is the option to upgrade the classifier through the "update" function,
but the version available free of charge from IBM does not allow it to be used.
Another point to note is that free access allows the use of only 1 custom classifier at
a time. The option to circumvent this is to delete the classifier, through the function
"delete", whenever it is necessary to perform updates in classes, and create them
again. A process a bit laborious, but in the testing stage can help, considering that
there will be no need to perform the update of the account in the platform, which
would result in a project higher costs.
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4.3.3.1 Improving classifiers.

In order to improve the assertiveness of the classifiers, situations were
created for comparisons, in order to verify which returned the best result. From these
situations, the first step proposed was to use "common" images, which were taken
from advertisements on the Internet to create a classifier, and High quality images,
mostly taken from vehicle manufacturers' websites, to create another classifier,
comparing which would provide the best results. To create the classes, we searched
for 100 images of each type of vehicle, being, cars, motorcycles, buses and trucks,
totalizing, each classifier, a total of 400 images. The tests were performed from the
classification of 39 preselected images, which were not part of the classifiers.
The names of the classifiers from the "common" and high-quality images
were respectively “AdVehicle” and “SelectVehicle”. In Figure 12 we can see an
example of this comparison.

Figure 12. Comparing Classifiers.

In the image above, we can see an improvement over the default classifier
provided by IBM Watson, but the "common" ads images obtained a higher
probability, contrary to the expected result.
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Based on the tests performed, we still looked for ways to improve these
classifiers. At this stage, take photos from different angles, checking which results
provided the most probabilities. For this, we created a classifier from the junction of
the two previously tested classifiers, as well as adding the images that were being
used for testing. With this classifier created, it is called “FinalVehicle” or FV.
The comparisons were performed separately, creating a classifier with lateral
photos of the vehicles, front and rear, whose classifiers were called “FVRLSide”,
“FVfront”, “FVback” respectively. Finally, all the images were merged and a final test
classifier, called “FVAll”, was created. In Figure 13 we can see some results
obtained.

Figure 13. Seeking improvements in classifiers.

4.4 Application Development

In search of applications for the area of computational vision, we can observe
the increasing use of these resources in precision agriculture, where through photos
taken with Drones or UAVs (Unmanned Aerial Vehicle) one can perform image
processing in order to recognize the quality and stage of the production of a given
plantation.
With this concept in mind, we develop a application where images can be
sent to a cloud site, the system automatically verifies that these images were sent,
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classifies them and return the results obtained, demonstrating them in a practical,
objective way and user friendly.
In Figure 14 we can see a diagram illustrating how this process should take
place.

Figure 14. Basic operating diagram

4.4.1 Creating the Cloud Space

Through the work team, it can be observed that some Drones allow the
automatic sending of photos taken to some cloud storage platforms, such as
Dropbox, Google Drive, Microsoft One Drive, among others.
For this application, it was decided to use Dropbox, because its library for
Python meets the needs of the project, as well as it is quick to apply and with good
documentation available.
For developers, Dropbox provides a different folder for storage. To create this
folder, we must first access the https://www.dropbox.com/developers/apps page. On
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this page you can create intuitively an application according to your project need. In
Figure 15 we can see an example for the creation of this space.
.

Figure 15. Creating Dropbox space.

After you've created your new application, you'll be taken to the page
responsible for showing the details and other settings available for your space. In this
case, we will use in our code only the " App key", which is responsible for providing
access permission to the previously created folder.
In the space created, we need two distinct folders, one to store the new
images that will be sent for classification, and another to store the images that have
already been classified.
To access Dropbox features through your code, you need to use the library
provided by the company itself. The documentation can be found at the following link
https://www.dropbox.com/developers/documentation/python .
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4.4.2 Classification automation

In order to recognize when new images are uploaded to the Dropbox folder,
ways have been found to perform this verification. IBM itself provides a service called
OpenWhisk, which performs preprogrammed logic that triggers automatically in
response to configured events (IBM, 2017).
However, it was decided to create a thread, because it is a standard Python
library and familiar with its development. Library related documentation can be found
at the following link https://docs.python.org/2.7/library/threading.html .
The thread is pre-set to check the folder in Dropbox in a fixed time interval,
this can be changed through the code, but needs a process restart. The execution
time of each cycle will depend on its usage and frequency, for this example a time of
60 seconds was stipulated, that is, the application will perform a new check of the
paste every 1 minute.
If new images have been uploaded, the application will download the images
to a folder on Bluemix, so that it can be displayed later to the user. In order to avoid
overlapping images with the same name, when downloading, the image is saved with
a different name, consisting of its original name, date and time of download.
After an image link is generated in Dropbox, used to perform the
classification, in this case using the classifier itself created specifically for the project.
With the classification performed, the image data such as name, classification date
and obtained results are stored. With this step completed, the sorted image is moved
to the other Dropbox folder created for this function.
The first tests carried out, the data were recorded in a simple text file,
however, when necessary modifications were made, and consequently the need to
deploy the application again, the text file was erased and recreated by the Bluemix
environment, erasing the results in it as well as the local folder images that were
previously classified.
Because the images are also being stored in a specific folder in Dropbox, it
was only preferred to modify the storage location of the results. With this, it was
decided to use a database in MySQL , for its security and practicality of use. For this
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we used the MySQLdb library, its documentation can be found at the following link
http://mysql-python.sourceforge.net/MySQLdb-1.2.2/ .
In Figure 16 we can see the diagram of this process.

Figure 16. Thread operation.

However, by performing some tests, it was observed that the link generated
by Dropbox to classify the images, in formats other than JPG or JPEG, caused
classification errors, thus needing to add a module for the conversion of all the
images into different formats for JPG before classification. In Figure 17 we can see
the diagram with the new module added.
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Figure 17. Thread with JPG conversion

4.4.3 User Interface

As we have seen in the previous sections, we understand the operating logic
of the system. In order to provide a more complete experience to the user, we sought
to develop a friendly graphical interface, allowing easy visualization of automatically
classified results, as well as the possibility of performing individual tests with the
application.
The IBM Bluemix platform provides the user with the ability to create
application-specific environments as well as use some buildpacks , which already
have the environment prepared for certain languages and uses. These packages can
be the default and preconfigured packages provided by IBM itself, or those created
by the developers community.
Because of the use of Python as the main language, and the application
being on a cloud platform, it was decided to create a web application as a user
interface. For this, there are some libraries that support web creation with Python,
such as Flask , Web2Py, CGI, among others. The first one, Flask, was chosen for
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this application, because the IBM Bluemix platform provides a preconfigured build
package for its use.
The part responsible for performing simple tests was developed using 2
forms, one responsible for classifying images coming from Internet addresses, and
another part of local images, that the user has in his own device. Both forms provide
the option to classify using Watson's standard classifier, classify using the application
classifier, or even the join of both, making it possible to compare.
In figure 18, we can see the form responsible for classifying images through
internet addresses, and in figure 19 through local images.

Figure 18. Form for image by URL.
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Figure 19. Form for local image.

There is also the possibility of performing 3 tests through the "example" tab,
as shown in figure 20, the user can select one of the 3 options and perform a
classification, being able to quickly observe the application in operation.

.
Figure 20. Quick interface and application testing.

After the user selects the most convenient way to perform a rating, the
options quoted above will be directed to a results page. This page will show data
filled in the form by the user, as well as all the classes found by the classification,
these can also be observed through a graph and a sign of higher class found. If the
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user wishes, the result in JSON format is also available for possible external
manipulation. In Figure 21 we can observe the interface responsible for
demonstrating the classification result.

Figure 21. Interface for a simple classification result

In Figure 22 we can see the table created to show the results generated
through the automatic classification system, explained in the previous section.

Figure 22. Processed images.

In order to complete the developed interface, we can observe two pages to
obtain information related to the project and the development team, in images 23 and
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24 respectively, we can observe a demonstration. The texts and images of the
informative pages are only demonstrative, in order to visualize how the content is
demonstrated when the application is in operation.

Figure 23. Sample page for project information.

Figure 24. Sample page for developers information.
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4.5 Custom Vision Service - Microsoft Azure

Microsoft, through its cloud solutions platform, Azure, provides services
similar to IBM's Watson through its Cognitive Services API. In order to compare with
Watson's visual recognition API, there is the Custom Vision Service , provided by
Microsoft. A differential of this service is that the creation and updating of its
classifiers can be done entirely by a web interface, which makes its use much faster
and intuitive, not requiring specific programming knowledge to perform them.
Microsoft provides free access to this testing service through the link
https://www.customvision.ai , requiring only a valid Microsoft account.
With the access done, just click on the "New Project" option , and enter the
name and description of your application, thus creating a new classifier. Already with
its classifier open, the creation of new classes is by means of the option "Tags",
needing only to inform its name.
To add images to your classes, simply access the "training images" tab at the
top of the interface, select the "add images" option, select the files that will be sent,
and then indicate which class the images belong to, it is worth mentioning that it is
necessary to send the images of each class separately. The example page can be
checked in figure 25.

Figure 25. Adding Images to Classes
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After the process of sending the images, there is a need to "train" your
classifier, this process, which was done automatically in Watson. For this to happen,
simply click on the green "train" option, and wait for the process to complete.
In the "Predictions" tab, you can check all created classifiers through the
"iteration" option, remembering that with each new training performed, a new
classifier is created, so there may be a need to exclude older or unused ones, if the
limit provided by the platform is reached.
To perform tests with the created classifier, simply click the "Quick Test"
option, and indicate the image address, or select a local image for classification.
Figure 26 shows how the result will be displayed to the user.

.
Figura 26. Quick test results.

Looking at the table, it shows all the different classes created, and what the
probability of each one in the classified image, as expected, the image exemplified
above, returned with 100% probability of being a car.
An interesting tool is the possibility of reusing images that have been
classified to improve your classifier. To perform a process, in the "Predictions" tab,
you can view all the images that have been classified, clicking on an image you can
review your results, and by the "My tags" field, add to the desired class, simply carry
out a new training of the Classifier for the changes to take place. In figure 27 we can
see an example of this process.
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Figura 27. Reusing classified images.

But it was not possible to test the platform through the application developed,
because as it was released recently, it only supports the C # language, which ended
up limiting the use.

5 ANALYSIS AND INTERPRETATION OF RESULTS

Given the observed aspects, it is concluded that the computational field of
vision is still vast and complex, but with the emergence of tools such as IBM Watson
and Microsoft Azure - Custom Vision, it allows the developer to worry for the most
part about the development of its application, not only with algorithms for image
recognition.
The first thing to note is the lack of documentation available in the Python
language, which in many steps made it difficult to develop the application and
perform tests.
Due to the lack of prior knowledge with cloud development, it was very
difficult to use the IBM Bluemix platform because not many materials were found
explaining how to perform the configuration procedures necessary for a good
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operation, for the most part, by the programming language chosen for the
development. However, if the user is accustomed to this type of application, this
makes the implementation of your application to be performed quickly and practically.
It can be observed that for the creation of classifiers, not always more is
better, that is, the best way is to search for specific images for the desired
application, because the more general they are, the more dispersed the results will
be.
Among the classification tests performed, it was observed the maximum size
and extensions of images supported. In terms of size, the largest tested image was
13.7 MB with a resolution of 300 dpi, a picture taken by a Canon EOS 80D camera
with a 24.2-megapixel lens. Test this successfully.
For the many different image formats, we tried to perform classification tests
with only the best known ones, being these, JPG, PNG, GIF, BMP and TIF, all of
which it was possible to perform manual tests as well as the conversion to JPG, to be
classified correctly. However, in the development of the application, only the JPG
conversion of PNG and GIF formats were implemented.
As Dropbox supports any file format, different file extensions as well as text
documents, PDF, among others, are automatically moved to a specific folder, not
harming the correct execution of the application. This also helps so that the user can
later check the files that were sent and do not meet the application requirements.
Another point to note is that this type of platform would be better applied for
the recognition of some general characteristics in images, that is, it would not be the
most suitable for classification of objects in production lines, pattern recognition,
defects or applications Similar, for these, still the best option would be to create a
specific algorithm, since the result returned by the classifier is a probability, and in
many cases of the cited examples, we need boolean and accurate results.
Regarding the two platforms tested, the one provided by Microsoft provides a
user-friendly interface for creating more accurate classifiers and results, but only
supports the C # language. After completing the project, it was noted that IBM also
started to provide an interface for the creation of classifiers, available through the link
https://visual-recognition-tooling.mybluemix.net/ , unlike Microsoft, making it possible
to use In the application and with the classifier that was already being used.
However, both platforms are, depending on the application, an excellent
option for the user, for the practicality and diversity of other services offered, which
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can help in the development of more complex applications, besides offering prices,
for the most part, by use, not needing to contract standard plans that end up being
higher than the one that will actually be used, leading to unnecessary costs.

6 FINAL CONSIDERATIONS

From the beginning of the project, it was evident the improvement of
knowledge in the field of study, both at the theoretical and in the execution level. I
came to better understand the role of computer vision, as well as its use in both
industrial applications and in people's daily lives.
Participation in the exchange program was also valuable to the Smart
Services research unit. Coming from the automation area, it was possible to
contribute with a slightly more applied vision, besides adding with programming
knowledge and development of solutions. It is also possible to exemplify some
applications for this type of service in the Brazilian scenario.
In terms of learning, I improved my research skills, and the Python language,
as well as all the knowledge aggregated on the platforms used and topics needed for
a good project development.
Experience in an exchange program cannot be measured. It is something
that changes your life, valuable to the point of transforming your mentality and
convictions. I am grateful to the Federal Institute of Santa Catarina - IFSC for the
initiative to develop the PROPICIE program, the Häme - HAMK University of Applied
Sciences and the Smart Services research unit, for enabling the development of this
project. I hope programs such as this can be maintained and I am willing to
contribute to that and more students can take advantage of the enriching experience
of cultural exchange.
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7 FUTURE DEVELOPMENT

For those interested in continuing this work, it is suggested to carry out more
tests with the Microsoft Azure platform, Custom Vision .For a better comparison with
the application developed, the ideal would be that these tests are done in the Python
language, however there is a need to wait for Microsoft or the community to develop
compatibility with the resources for this language.
With this, it is possible to analyze in more detail the performance of each
platform, both for precision of the results, as well as for questions such as
classification speed, among others that the developer finds pertinent.
This also allows for the creation of more complex classifiers, and
consequently the realization of tests in real applications, which can show to the
developer the real capacity that these platforms can offer.
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