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The Rapid Rise of Deep Learning
Computer Vision Technology

Last year, ProgrammableWeb published an article covering the rapid rise of
computer vision technology and the increasing number of companies
developing image recognition platforms. Until recently, computer vision
technology has been used primarily for detecting and recognizing faces in
photos. While facial recognition remains a popular use of this technology,
there has been a rapid rise in the use of computer vision for automatic
photo tagging and classification. This increase is largely due to recent
advances in artificial intelligence (AI), specifically the use of convolutional
neural networks (CNNs) to improve computer vision methods.

A recent IEEE Spectrum interview with Yann LeCun, director of AI research
at Facebook, contains this explanation:

The current excitement about AI stems, in great part, from
groundbreaking advances involving what are known as
"convolutional neural networks." This machine learning technique
promises dramatic improvements in things like computer vision,
speech recognition, and natural language processing. You
probably have heard of it by its more layperson-friendly name:
"Deep Learning."

AI is very hot right now, with major tech companies like Pinterest, Google
and Microsoft doing amazing AI research. Pinterest is experimenting with
deep learning algorithms to enhance product recommendations by

https://www.programmableweb.com/news/rapid-rise-computer-vision-technology/analysis/2014/08/27
http://spectrum.ieee.org/automaton/robotics/artificial-intelligence/facebook-ai-director-yann-lecun-on-deep-learning/
http://engineering.pinterest.com/post/120111908004/building-a-scalable-machine-vision-pipeline
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automatically recognizing specific objects contained within the image of a
pin. This new, experimental visual discovery and search technology will help
provide relevant product recommendations for Pinterest users.

Google has been experimenting with CNNs for some time now, and the
technology powers Android OS speech recognition and YouTube video
recommendations. The recently announced Google Photos app uses deep
learning-based computer vision to automatically recognize, classify and
organize a user's photos. Google is also researching deep learning
techniques to greatly improve object detection, classification and labeling. A
recent Google research paper details the use of deep CNNs to
automatically summarize a complex scene in a photo and generate captions
that accurately describe the scene.

Microsoft Research has more than 1,000 scientists and engineers working
on projects that involve machine learning, AI, computer vision, quantum
computing, gaming and more. Examples of Microsoft Research projects
include an approach for automatically generating image
captions/descriptions; VC3 technology for keeping cloud-stored data safe;
and the Traffic Prediction Project, which uses Bing traffic maps, road
cameras, sensors and other data sources to predict traffic jams.

Major tech companies are not the only contributors to AI research.
Academic institutions around the world are doing extensive research in AI
and other areas of computer science. One particularly interesting research
project, led by Babak Saleh and Ahmed Elgammal at Rutgers University,
involves the use of computer vision algorithms to analyze digitized images
of historical works of art. The algorithms are trained to detect and
understand visual similarities in works of art as well as to automatically
classify the paintings based on style, genre and artist.

https://www.programmableweb.com/news/why-google-photos-matters-to-developers/analysis/2015/06/01
http://googleresearch.blogspot.com/2014/11/a-picture-is-worth-thousand-coherent.html
http://blogs.microsoft.com/next/2015/05/28/picture-this-microsoft-research-project-can-interpret-caption-photos/
http://blogs.microsoft.com/next/2015/05/18/a-lockbox-in-the-cloud-microsoft-research-project-reveals-new-method-for-keeping-data-private/
http://blogs.msdn.com/b/msr_er/archive/2015/04/02/microsoft-azure-helps-researchers-predict-traffic-jams.aspx
http://www.technologyreview.com/view/537366/the-machine-vision-algorithm-beating-art-historians-at-their-own-game/
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This article highlights companies using deep learning-based computer
vision technology and/or providing image recognition platforms featuring
automatic photo tagging and classification. These companies were also
chosen because they provide APIs and their websites feature live demos.

AlchemyAPI AlchemyVision

At the time of this writing, the AlchemyVision demo was the only one that
returned a tag containing the formal name for this pyramid, "Chichen Itza."
Try the demo. View API profile. Image credit: Flickr

AlchemyVision is an AlchemyAPI deep learning-based computer vision
product that was launched in May 2014 and is capable of quickly analyzing,
recognizing and understanding complex visual scenes. AlchemyVision
features a set of APIs that includes a facial detection/recognition API, an
image link extraction API and an image tagging API.

http://www.alchemyapi.com/products/demo/alchemyvision
https://www.programmableweb.com/api/alchemyapi-image-tagging
https://flic.kr/p/5R2wP9
http://www.alchemyapi.com/
https://www.programmableweb.com/category/all/apis?keyword=alchemyAPI
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The image tagging API is capable of analyzing photos and understanding
image context, summarizing scenes, identifying objects and returning up to
20 keywords with confidence scores. AlchemyVision is able to identify tens
of thousands of objects in photos, including people, faces, animals,
buildings, furniture and nature scenes.

AYLIEN Image Tagging API

The AYLIEN demo returned dozens of tags along with confidence scores for
many of the photos submitted. Try the demo. View API profile. Image credit:
Flickr

AYLIEN offers a suite of APIs that provide capabilities such as sentiment
analysis, classification, concept extraction and image tagging. Earlier this
year, the company introduced a hybrid text and image analysis service
through a partnership with Imagga. The API analyzes text and image
content simultaneously in order to better understand the context of the
document.

http://aylien.com/text-api-demo?text=&tab=image-tags&language=auto
https://www.programmableweb.com/api/aylien-text-analysis
https://flic.kr/p/d6Y7fb
http://aylien.com/
https://www.programmableweb.com/api/aylien-text-analysis
https://www.programmableweb.com/news/aylien-to-offer-hybrid-text-and-image-analysis-service/2015/03/15
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The recently released AYLIEN image tagging API leverages machine
learning technology and deep learning algorithms to identify up to 6,000
objects, concepts and facial expressions. The API is capable of identifying
people, faces, animals, food, buildings, vehicles, structures, and many other
objects and concepts in photos.

Please note that the AYLIEN image tagging API is actually powered by
Imagga (read the ProgrammableWeb article about the recent partnership
formed by AYLIEN and Imagga.) There is also an image tagging demo on
the Imagga website which demonstrates the capabilities of the Imagga API.

Clarifai Image and Video Recognition

At the time of this writing, the Clarifai demo returned the greatest number of
accurate tags for this nature photo. Try the demo. View API profile. Image
credit: Flickr

Clarifai is a startup that provides deep learning-powered image and video
recognition services. The platform utilizes CNNs that are able to learn
complex visual concepts using massive amounts of data. Clarifai introduced
the video recognition service at the beginning this year. According to the
company announcement, the Clarifai system is capable of automatically

https://www.programmableweb.com/news/aylien-to-offer-hybrid-text-and-image-analysis-service/2015/03/15
http://imagga.com/auto-tagging-demo
https://www.programmableweb.com/api/imagga
http://clarifai.com/
https://www.programmableweb.com/api/clarifai
https://flic.kr/p/qrpqtC
http://clarifai.com/
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analyzing video content recognizing 10,000 objects and concepts in real
time.

The Clarifai API returns tags that classify objects contained in images and
video along with probabilities/confidence scores. The API can also be used
to search for and return similar images. The feedback endpoint allows end
users to provide positive or negative feedback on the image tags returned
by the API.

IBM Watson Visual Recognition Service

IBM's recent acquisition of AlchemyAPI should boost Watson's image
tagging and classification capabilities. Try the demo. View API profile.
Image credit: Flickr

Earlier this year, IBM introduced more than a dozen new services to Watson
Developer Cloud, including speech to text, text to speech, concept insights,
trade-off analytics and visual recognition.

The IBM Watson visual recognition service uses machine learning and
visual models to analyze and understand the content of images and video
frames. IBM Watson utilizes CNNs as semantic classifiers able to recognize
settings, objects, events and other visual entities. At the time of this writing,

https://www.programmableweb.com/api/clarifai
http://visual-recognition-demo.mybluemix.net/
https://www.programmableweb.com/api/ibm-watson-visual-recognition
https://flic.kr/p/4CwosG
https://www.programmableweb.com/news/ibm-extends-reach-watson-api-portfolio/brief/2015/02/13
http://www.ibm.com/smarterplanet/us/en/ibmwatson/
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there were more than 2,000 preset classifier and trained labels for
categories such as animal, food, landmark, object, human, scene, sports
and vehicle.

The IBM Watson Visual Recognition API allows images to be uploaded
programmatically to the system, then analyzed against the labels specified.
The API returns a list of tags/labels for the objects/concepts recognized
within the image along with confidence scores.

MetaMind Vision

At the time of this writing, MetaMind and AlchemyVision were the only
demos that returned the tag "castle" for this photo of Neuschwanstein
Castle. Try the General Image Classifier demo. Try the Food Classifier
demo. View API profile. Image credit: Flickr

MetaMind was launched in December 2014 with the goal of providing
artificial intelligence-as-a-platform that is easily accessible and easy to use.
The company is focusing on the development of a new type of natural
language processing, image understanding and knowledge base analytics
platform. MetaMind utilizes groundbreaking technology called Recursive
Deep Learning, which is based on deep learning research by the company's
co-founder and CTO, Richard Socher.

https://www.programmableweb.com/api/ibm-watson-visual-recognition
https://www.metamind.io/vision/general
https://www.metamind.io/vision/food
https://www.programmableweb.com/api/metamind
https://flic.kr/p/kRRF6V
https://www.metamind.io/
http://nlp.stanford.edu/~socherr/thesis.pdf
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The MetaMind API provides programmatic access to all the features of the
platform, including image classification, text classification and semantic
similarity. At the time of this writing, MetaMind Vision featured roughly 1,000
predefined classes and allowed users to create their own deep learning
image classifiers.

Microsoft Project Oxford

Project Oxford features optical character recognition that is able to
recognize text in photos and extract the characters into a machine-usable
format. Try the demos. View API profile.

A little over a month ago, Microsoft announced Project Oxford, a collection
of APIs that developers can use to build applications that leverage
Microsoft's natural language processing and/or computer vision technology.
Project Oxford features computer vision APIs that use machine learning and

https://www.programmableweb.com/api/metamind
http://www.projectoxford.ai/demo/
https://www.programmableweb.com/api/microsoft-project-oxford-vision
https://www.programmableweb.com/news/daily-api-roundup-microsoft-project-oxford-salesforce-vimoc/brief/2015/05/12
http://www.projectoxford.ai/
https://www.programmableweb.com/api/microsoft-project-oxford-vision
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image processing algorithms to analyze, recognize and understand visual
content.

The image analysis API is capable of analyzing images and returning
information such as image categories, predicted tags and dominant colors.
The image thumbnail API generates high-quality thumbnails for inputted
images and features smart cropping. The optical character recognition API
is able to recognize text for a variety of languages and extracts the
characters into a machine-usable format.

Wolfram Language Image Identification Project

The Wolfram ImageIdentify demo returns the top predicted tag for the photo
along with a Wolfram|Alpha summary if the tag is for a proper name. Try the

https://www.imageidentify.com/
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demo. View API profile. Image credit: Flickr

Wolfram launched the Image Identification Project just last month and
announced that an ImageIdentify function is now built into the Wolfram
Language. ImageIdentify uses deep learning-based computer vision
technology to analyze, recognize and understand the content of an image.
When the ImageIdentify function is applied to an image, it returns a
symbolic entity that allows the Wolfram Language to perform additional
computation. ImageIdentify can identify the content of images, provide
probability scores, return definitions for objects and more.

The Wolfram Language Image Identification Project is an online application
that showcases the ImageIdentify function and allows users to submit their
own images to see how well ImageIdentify recognizes visual content.
Developers who would like to access the ImageIdentify function via API can
use the Wolfram Programming Cloud to create an ImageIdentify instant
API. An instant API allows Wolfram Language code in the Wolfram Cloud to
be called using a Web URL.

Conclusion

While the concept of convolutional neural networks has been around since
the 1940s, it is only within the last few years that the use of CNNs has really
taken off. CNNs are being used to significantly improve computer vision,
speech recognition, natural language processing and other related
technologies.

Today there are companies not only doing amazing research in the field of
artificial intelligence, but also democratizing breakthroughs in AI. With so
many advances in deep learning-based computer vision technology
happening just within the last few years, it will be exciting to see what kind

https://www.imageidentify.com/
https://www.programmableweb.com/api/wolfram-alpha
https://flic.kr/p/6vPh8Q
http://blog.stephenwolfram.com/2015/05/wolfram-language-artificial-intelligence-the-image-identification-project/
https://www.imageidentify.com/
https://www.imageidentify.com/
http://reference.wolfram.com/language/howto/CreateInstantAPIs.html
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of breakthroughs are made in the field of computer vision in the not-too-
distant future.


