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HUMANS AND COMPUTER

• The computer is a high-speed, serial machine, and is used as such, 

compared to the slow, highly parallel nature of the brain.

• If we look inside a computer, we see a number of chips, containing 

miniature circuits and components, plugged into a circuit board with 

resistors and other things on. 

• If we look inside the brain, we see nothing like such an ordered 

structure: our initial inspection reveals nothing more than a convoluted 

mass of homogeneous grey matter. 



DIFFERENCE BETWEEN HUMANS AND 
COMPUTERS

HUMANS

• OUR BRAIN CAN TAKE 

PARALLEL INSTRUCTIONS.

• THE UNIT IN THE BRAIN 

RESPOND UPON TEN TIMES 

PER SECOND.

• THE STORAGE CAPACITY OF 

BRAIN IS LIMITED.

COMPUTERS
• COMPUTERS ARE DESIGNED 

TO CARRY OUT ONE 
INSTRUCTION AFTER 
ANOTHER, EXTREMELY 
RAPIDLY. 

• A COMPUTER CAN TYPICALLY 
CARRY OUT A FEW MILLION 
OPERATIONS EVERY SECOND.

• COMPUTERS HAS HUGE 
STORAGE.



• To overcome the difference between the human brain and computer, 

the approach of neural computing is to capture the guiding principles 

that underly the brain’s solution to these problems and apply them to 

computer systems.

• An artificial neural network (ANN) is a computational model that is 

loosely inspired by the human brain consisting of an interconnected 

network of simple processing units that can learn from experience by 

modifying its connections.



THE HUMAN BRAIN

• The ability to learn is considered one hallmark of intelligent life

• Artificial neural networks vs Human Brain in terms of 

architecture: Human brain is a “network” of 100 milliards of 

neurons wherein each neuron is connected to many 

thousands of other neurons, which means in a brain there are 

millions of connections.



THE STRUCTURE OF THE BRAIN

• THE NEURON IS THE BASIC UNIT OF THE BRAIN, AND IS A STAND-ALONE 

ANALOGUE LOGICAL PROCESSING UNIT. 

• THE NEURONS FORM TWO MAIN TYPES, LOCAL PROCESSING 

INTERNEURON CELLS THAT HAVE THEIR INPUT AND OUTPUT 

CONNECTIONS OVER ABOUT 100 MICRONS

• THE OUTPUT CELLS THAT CONNECT DIFFERENT REGIONS OF THE BRAIN 

TO EACH OTHER, CONNECT THE BRAIN TO MUSCLE, OR CONNECT FROM 

SENSORY ORGANS INTO THE BRAIN. 

• IT CONTAINS APPROXIMATELY TEN THOUSAND MILLION (10^10) BASIC 

UNITS, CALLED NEURONS. EACH OF THESE NEURONS IS CONNECTED TO 

ABOUTT TEN THOUSAND (10^4) OTHERS



• The soma is the body of the neuron. 

• Attached to the soma ar longg, irregularly 

shaped filaments, called dendrites. 

• These nerve processes are often less than a 

micron in diameter.

• The dendrites act as the connections 

through which al thee inputs to the neuron 

arrive. 

• Another type of nerve process attached to 

the soma is called an axon, and serves as 

the output channel of the neuron. 

• The axon terminates in a specialised contact 

called a synapse tha coupless the axon 

with the dendrite of another cell.



• The axon is a non-linear threshold device producingg a voltage pulse, called an 

action potential, that lasts about 1 millisecond ( 10-3s) when the resting potential 

within the soma rises above a certain critical threshold. This action potential is in fact 

a series of rapid voltage spikes.

• The synapse releases chemicals called neurotransmitters when its potential is 

raised sufficiently by the action potential.

• The neurotransmitters that are released by the synapse diffuse across the gap, and 

chemically activate gates on the dendrites, which, when open, allow charged ions to 

flow.

• It is this flow of ions that alters the dendritic potential, and provides a voltage pulse 

on the dendrite, which is then conducted along into the next neuron body.


