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Abstract 

 

Artificial intelligence (AI) is a branch of computer science dealing with the simulation of intelligent behaviour in computers. It is 

fast growing technology that supports daily social life and economic activities. It contributes greatly to the sustainable growth of 

most of country’s economy and it used to solve various social problems. In recent years, AI has attracted attention as a key for 

growth in developed countries such as Europe and the United States and developing countries such as China and India. The 

attention has been focused mainly on developing new artificial intelligence information communication technology (ICT) and 

robot technology (RT). Machine learning is a subset of AI. That is, all machine learning counts as AI, but not all AI counts as 

machine learning. For example, symbolic logic – rules engines, expert systems and knowledge graphs – could all be described as 

AI not as machine learning. Deep learning is a subset of machine learning. Usually, when people use the term deep learning, they 

are referring to deep artificial neural networks. This paper summarizes overview of artificial intelligence Technology. Furthermore, 

it presents how deep learning work.       
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

When programmable computers were first conceived, people wondered whether such machines might become intelligent, over a 

hundred years before one was built (Lovelace, 1842). Today, artificial intelligence (AI) is a thriving field with many practical 

applications and active research topics. We look to intelligent software to automate routine labor, understand speech or images, 

make diagnoses in medicine and support basic scientific research. The field of artificial intelligence has progressed over the last 

decades. Driving forces for this development were earlier improvements in support vector machines and more recent improvements 

in machine learning and deep learning methodology [1]. Today’s machine learning based AI systems are good  in handling  a 

number of complex tasks ranging from the detection of objects in images [2] and the understanding of natural languages [3] to the 

processing of speech signals [4]. On top of that, recent AI systems can even outplay professional human players in difficult strategic 

games such as Go [5] and Texas hold’em poker [6]. These immense successes of AI systems, especially deep learning models, 

show the changing character of this technology, which will have a very good impact beyond the academic field and will also give 

rise to measurable changes in industries and societies. Deep learning has since yielded numerous state of the art results, in filed 

such as speech recognition, image recognition, and language translation and plays a wide role in current AI applications. 

Corporations have invested and continue to invest billions of dollars fighting for deep learning talent. 

II. LIMITATION OF AI TECHNOLOGY 

In few years, artificial intelligence technologies have developed dramatically due to improvement in the processing capacity of 

computers and the accumulation of big data. However, the results of current artificial intelligence technologies remain limited to 

specific intellectual areas, such as image recognition, speech recognition, and dialogue response. That is, current AI is a specialized 

type of artificial intelligence acting intellectually in a so-called individual area (see Figure 1). Examples include techniques such 
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as Convolutional Neural Networks (CNN) or Deep Residual Learning (ResNet) for visual recognition, Recurrent Neural Networks 

(RNN) or Deep Neural Networks (DNN) for speech recognition, and Represent Learning (RL) for dialogue understanding. All of 

these are a part of the intellectual work carried out by each area of the human brain; they are only a substitute and do not perform 

all of the functions of the human brain. In other words, AI has not been able to cooperate with whole-brain functions such as self-

understanding, self-control, self-consciousness and self-motivation. Beside all of these things, there are some problems that are 

currently associated with this technology. Specifically, we conclude that the limitations of the recent artificial intelligence 

technologies are the following [7]: 

 Frame Problem 

Considering all the events that can occur in the real world, since it takes a large amount of time due to big data training, AI is 

typically limited to only a single frame or particular type of problem not for collection of problems. For example, if you restrict 

the algorithm to apply only to chess, image recognition, or speech recognition, only certain results can be expected. However, 

when trying to cope with every phenomenon in the real world, there is an infinite number of possibilities that we have to anticipate, 

so the extraction time becomes infinite due to overloading of the database. 

 Association Function Problem 

Machine learning and artificial intelligence are excellent at extracting a particular pattern. However, the results of machine learning 

are easy to use wrongly Current artificial intelligence technology depends on large-scale data and can obtain results using only 

numerical values, but it does not have the association function like the human brain. That is, a single part of the brain cannot be as 

intelligent as the whole brain system. 

 Mental and Physical Problem 

What is the relationship between the mind and body? That is, if the mind is generally thought of as non-material, how can the 

physical body be affected by it? Whether or not this is possible has not been elucidate. 

 Symbol Grounding Problem 

It is necessary to link symbols with their meanings, but this task is hard to do in current artificial intelligence. For example, if you 

know the individual meaning of the word “horse” and the meaning of the word “stripes”, then when you are taught that “zebra = 

horse + stripes”, you can understand that “a zebra is a  horse with stripes”. However, the computer cannot make the same 

connections between ideas. 

 
Fig. 1: Shortages of current artificial intelligence. 

III. DEEP LEARNING 

Deep learning is an inner part of machine learning technology. Whereas Deep learning, is a statistical technique for classifying 

patterns, based on collected data, using neural networks with multiple layers. Deep artificial neural networks are a set of algorithms 

that have set new records in accuracy for many important problems, such as image recognition, sound recognition, recommender 

systems. 
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The quintessential example of a deep learning model is the feedforward deep network, or multilayer perceptron (MLP). A 

multilayer perceptron is just a mathematical function mapping some set of input values to output values. The function is formed 

by composing many simpler functions. We can think of each application of a different mathematical function as providing a new 

representation of the input. 

Deep is a technical term. It refers to the number of layers in a neural network. A shallow network has one so-called hidden layer, 

and a deep network has more than one. Multiple hidden layers allow deep neural networks to learn features of the data in a so-

called feature hierarchy, because simple features (e.g. two pixels) recombine from one layer to the next, to form more complex 

features (e.g. a line). Neural networks with many layers pass input data (features) through more mathematical operations than nets 

with few layers, and are therefore more computationally intensive to train. Computational intensivity is one of the hallmarks of 

deep learning, and it is one reason why GPUs are in demand to train deep-learning models. 

So you could apply the same definition to deep learning that Arthur Samuel did to machine learning – a “field of study that gives 

computers the ability to learn without being explicitly programmed” – while adding that it tends to result in higher accuracy, require 

more hardware or training time, and perform exceptionally well on machine view tasks that concerned unstructured data such as 

blobs of pixels or text. 

Neural networks in the deep learning literature typically consist of a set of input units that stand for things like pixels or words, 

multiple hidden layers (the more such layers, the deeper a network is said to be) containing hidden units (also known as nodes or 

neurons), and a set output units, with connections running between those nodes. In a typical application such a network might be 

trained on large sets of handwritten digits (these are the inputs, represented as images) and labels (these are the outputs) that identify 

the categories to which those inputs belongs. 

 
                                                   Input Layer                         Hidden Layer                    Output Layer 

Fig. 2: Structure of Deep Learning. 

 

Eventually, an algorithm called back-propagation that allows a route called gradient descent to adjust the connections between 

units using a process, such that any given input tends to produce the corresponding output. Collectively, one can think of the 

relation between inputs and outputs that a neural network learns as a mapping. Neural networks, particularly those with multiple 

hidden layers (hence the term deep) are remarkably good at learning input-output mappings, Such systems are usually described 

as neural networks because the input nodes, hidden nodes, and output nodes can be thought of as loosely analogous to biological 

neurons, albeit greatly simplified, and the connections between nodes can be thought of as in some way reflecting connections 

between neurons. A longstanding question, outside the scope of the current paper, concerns the degree to which artificial neural 

networks are biologically reasonable. 

Most deep learning networks make heavy use of a technique called convolution, which constrains the neural connections in the 

network such that they essentially capture a property known as translational invariance. This is essentially the idea that an object 

can slide around an image while maintaining its individuality; a circle in the top left can be presumed, even absent direct experience) 

to be the same as a circle in the bottom right. 

Deep learning is also known for its capability to self-generate intermediate representations, such as internal units that may 

respond to things like horizontal lines, or more complex elements of pictorial structure. 

In speech recognition, for example, a neural network learns a mapping between a set of speech sounds, and set of labels (such 

as words or phonemes). In object recognition, a neural network learns a mapping between a set of images and a set of labels (such 

that, for example, pictures of cars are labelled as cars. 

Deep learning systems are most often used as classification system in the intellect that the mission of a typical network is to 

decide which of a set of categories (defined by the output units on the neural network) a given input belongs to. With enough 

imagination, the power of classification is immense; outputs can characterize words, places on a Go board, or virtually anything 

else. 

In a world with infinite data, and infinite computational resources, there might be little need for any other technique. 
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IV. LIMITATION OF DEEP LEARNING 

Deep learning’s limitations begin with the contrapositive: we live in a world in which data are never infinite. Instead, systems that 

depends on deep learning frequently have to simplify past the specific data that they have seen, whether to a new pronunciation of 

a word or to an image that differs from one that the system has seen before, and where data are less than infinite, the ability of 

formal proofs to guarantee high-quality act is more limited. 

Here are some challenges faced by current deep learning systems that are: 

 Deep Learning thus Far is Data Hungry 

Deep learning currently lacks a mechanism for learning abstractions through clear, verbal definition, and works most excellent 

when there are thousands, millions or even billions of training examples, as in DeepMind’s work on board games and Atari. As 

Brenden Lake and his colleagues have recently emphasized in a series of papers, humans are far more efficient in learning complex 

rules than deep learning systems [8]. In problems where data are limited, deep learning often is not an ideal solution. 

 Deep Learning Thus Far is Deep and Has Limited Capacity for Transfer 

Although deep learning is capable of some wonderful things, it is important to understand that the word “deep” in deep learning 

refers to a technical, architectural property (the large number of hidden layers used in a modern neural networks, where their 

predecessors used only one) rather than a conceptual one (the representations acquired by such networks don’t, for example, 

naturally apply to abstract concepts like “fairness”, “equality” or “meddling”).  

Even more down-to-earth concepts like “ball” or “opponent” can stretch out of reach. Consider for example DeepMind’s Atari 

game work on deep reinforcement learning, which combines deep learning with reinforcement learning (in which a learner tries to 

maximize reward). it seems that, the results are fantastic: the system meets or beats human experts on a large sample of games 

using a single set of “hyper parameters” that govern properties such as the rate at which a network alters its weights, and no advance 

knowledge about specific games, or even their rules. But it is easy to wildly over interpret what the results show. To take one 

example, according to a widely-circulated video of the system learning to play the brick-breaking Atari game Breakout, “after 240 

minutes of training, [the system] realizes that digging a tunnel thought the wall is the most effective technique to beat the game”. 

 Deep Learning Thus Far has No Natural Way to Deal with Hierarchical Structure 

Basically, most current deep-learning based language models represent sentences as simple sequences of words, whereas Chomsky 

has long argued that language has a hierarchical structure, in which larger structures are recursively constructed out of smaller 

components.  

 Deep Learning Thus Far has struggled with Open-Ended Inference 

If you can’t represent shade like the difference between “John promised Mary to leave” and “John promised to leave Mary”, you 

can’t draw inferences about who is leaving whom, or what is likely to happen next. Current machine reading systems have achieved 

some degree of success in tasks. Humans, as they read texts, frequently derive wide-ranging inferences that are both novel and 

only implicitly licensed, as when they, for example, infer the intentions of a character based only on indirect dialog. 

 Deep Learning thus far is not Sufficiently Transparent 

In their current personification, deep learning systems have millions or even billions of parameters, certain to their developers not 

in terms of the sort of human interpretable labels that canonical programmers but only in terms of their geography within a complex 

network (e.g., the activity value of the ith node in layer j in network module k). Although some strides have been in visualizing the 

assistance of individuals nodes in complex networks, most observers would acknowledge that neural networks as a whole remain 

something of a black box. 

V. CONCLUSION 

The field of artificial intelligence gives the ability to the machines to think analytically, using concepts. Tremendous contribution 

to the various areas has been made by the Artificial Intelligence techniques from the last 2 decades. This paper also discussed some 

of the limitation of AI system. We have discussed basic component of Deep Learning. Deep Learning has   More Accuracy, More 

Math & More Compute functionality with some disadvantages. 
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