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ABSTRACT 

This Paper presents a human like autonomous robot which is capable to adapt itself with the changing of its 

environment and continue to reach its goal is considered as Humanoid Robot. These characteristics differs 

the Android from the other kind of robots. In recent years there has been much progress in the development of 

Humanoid and still there are a lot of scopes in this field. A number of research groups are interested in this 

area and trying to design and develop a various platforms of Humanoid based on mechanical and biological 

concept. Many researchers focus on the designing of lower torso to make the Robot navigating as like as a 

normal human being do. Designing the lower torso which includes west, hip, knee, ankle and toe, is the more 

complex and more challenging task. Upper torso design is another complex but interesting task that includes 

the design of arms and neck. Analysis of walking gait, optimal control of multiple motors or other actuators, 

controlling the Degree of Freedom (DOF), adaptability control and intelligence are also the challenging 

tasks to make a Humanoid to behave like a human. 

A dream of humanoid robot researchers is to develop a complete “human-like” artificial agent both in terms 

of body and brain(such as Honda’s ASIMO, Aldebaran’sNao and many others). 
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I. Introduction:  

A humanoid robot is a robot with its body shape built to resemble the human body. The design may be for 

functional purposes, such as interacting with human tools and environments, for experimental purposes, such 

as the study of al locomotion, or for other purposes. In general, humanoid robots have a torso, a head, two 

arms, and two legs; though some forms of humanoid robots may model only part of the body, for example,  

from the waist up. Some humanoid robots also have heads designed to replicate human facial features such 

as eyes and mouths. Androids are humanoid robots built to aesthetically resemble humans. 

II. History of Humanoid Robot: 

The term „Robot‟ was coined by a play writer, Karel Capek in his play [2]. The character was a servant 

robot, which resembled the structure of a human being. In second century, Leonardo da Vinci created a 

mechanical robot knight. It consisted of a knight armor, which was fitted with gears, wheels and pulleys. It 

was controlled using cables and pulleys. This robotic knight could lift its visor, sit or stand and could move 
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its head. 

Then followed the era of robotics robots for many different purposes industry personal used and so on in 

1940, the first humanoid robot named Electro was created by Westinghouse Electric Corporation. It could 

only move its arms and head, move around on a wheel in its base, and it could play recorded speech. 

Photoelectric eyes and could distinguish between red and green light.  Using the sketch of the robotic knight 

by Leonardo da Vinci, robotist Mark Rosheim built a prototype of the same in 2002. He further modified 

and made it more advanced by introducing the ability to walk[5]. 

The real challenge in production of autonomous humanoid robot is not just the designing but also 

programming and functions. It is important to design a humanoid robot as closely as possible to the design 

characteristics of a human being. It should also be able to communicate easily with the others and also 

should be able to take decisions on its own. The design was a difficult part to execute, since the extra 

ordinary balancing capability of the human being was not an easy task to understand and imply on a 

humanoid robot. During the Tang Dynasty, a craftsman, Yang Wullian made a humanoid robot which 

resembled a monk. It could beg for alms with a copper cup, put it in place after collecting and even bow 

down to the person who gave it to the robot. All these were mechanically actuated and were either in a fixed 

sequence or complete manual control.[3] 

III. Design Of Humanoid robot: 

For making the robot we use several steps.  Design philosophy we summarize our design philosophy in five 

steps.  

1) Human like shape and movement.  

2) Light weight, compact size and backlash free actuator  

3) Self-contained system  

4) Kinematically simple structure  

5) Low power consumption  

According to above design concept, we designed a child-sized robot which resembles a human shape and has 

sufficient joints to imitate a human (Fig. 1). We used the harmonic drive gear as the reduction gear of main 

joints. For autonomous walking, all controllers, sensory devices and batteries etc. 
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Fig 1:Motors Positioning of Humanoid Robot 

Some component reruire for making a simple humanoid robot they are, 

1. Motors: motors are helpful to proving the movement to the several parts i.e. hands, legs, neck, 

fingers, and knee. We also use this according our requirement. 

2. Modules: it is used to provide the controlling to the humanoid robot. For example we can provide 

wireless communication to the robot for the remote handling or controlling by voice. They are also 

use for automatic controlling by using some modules and doing the requirement programming 

according to our requirement. Some common modules are wifi module, Bluetooth module, ardiuno. 

3. Sensors: they are the most useful devices used in humanoid robots for making more efficient the 

work condition of humanoid robots. 

4. Motor driver: it is used to provide the controlling to the motors of the humanoid robots 

5. LED: it is used as indicators and also for eye. 

6. Software: it is used for making the robot who work automatically. 

IV. Working process of humanoid robot: 

We can understand the working of humanoid robot with the help of flow chart which is given below: 
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V. Learning from Physical Human-Robot Interactions in Real-Time 

Much like teaching another human, we expect that the robot will continuously learn while we interact with 

it. However, the learning framework that we have introduced requires that the robot solve a Partially 

Observable Markov Decision Process (POMDP); unfortunately, it is well known that solving POMDPs 

exactly is at best computationally expensive, and at worst intractable. Nonetheless, we can derive 

approximations from this formalism that can enable the robot to learn and act while humans are interacting.  

VI. Learning from Humans in the Real World 

To evaluate the benefits of in-task learning on a real personal robot, we recruited 10 participants for a user 

study. Each participant interacted with the robot running our proposed online learning method as well as a 

baseline where the robot did not learn from physical interaction and simply ran impedance control.  
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Fig 3: Physical Human Robot 

Fig 3 shows the three experimental household manipulation tasks, in each of which the robot started with an 

initially incorrect objective that participants had to correct. For example, the robot would move a cup from 

the shelf to the table, but without worrying about tilting the cup (perhaps not noticing that there is liquid 

inside) 

 

 

 

 

 

   

 

Fig 4: Trajectory generated with initial objective marked in black, and the desired trajectory from true 

objective in blue.  

We measured the robot‟s performance with respect to the true objective, the total effort the participant 

exerted, the total amount of interaction time, and the responses of a 7-point Likert scale survey.[6] 

VII. Limitation of humanoid robots: 

The limitation of humanoid robot is define according there uses. The first question raises the prevalent issue 

of what it means to be human, and if the existence of these humanoids is undermining our humanness. The 

second question, asks whether or not these robots would be able to eventually blend in, indistinguishable 

from humans. The article pushes that these two questions are related in that, if a humanoid is 

indistinguishable from a human, they have essentially become better than, if not equal to, humans, and have 

therefore disproved that there is something innate within the human race that makes us unique and un 

replicable. As technology progresses, these humanoids are becoming increasingly realistic. For example, 

Sophia is capable of 62 facial expressions, realistic movements and the ability to hold a conversation (Hill). 

While such advances indicate that in the near future, robots will have the full capacity to act a human‟s act, 

the question of whether or not robots will be capable of intelligence, as it relates to consciousness, is still 

uncertain. Without the ability of a consciousness, machines would simply be imitating the actions of 

humans, and would essentially be more advanced versions of Millard‟s artificial Swan. While machines may 
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have the ability to mimic actions, and even trick humans into believing they are human through basic 

conversation (The Turing Test), AI will never reach a level in which they become completely 

indistinguishable from humans. 

 

VIII. CONCLUSION: 

There is considerable recent interest in developing humanoid robots. An important substrate for many motor 

actions in both humans and biped robots is the ability to maintain a statically or dynamically stable posture. 

Given the success of the human design, one would expect there are lessons to be learned in formulating a 

postural control mechanism for robots. In this study we limit ourselves to considering the problem of 

maintaining upright stance. Human stance control is compared to a suggested method for robot stance 

control called zero moment point (ZMP) compensation. Results from experimental and modeling studies 

suggest there are two important subsystems that account for the low- and mid-frequency (DC to ~1 Hz) 

dynamic characteristics of human stance control. These subsystems are 

1) A “sensory integration” mechanism whereby orientation information from multiple sensory systems 

encoding body kinematics (i.e. position, velocity) is flexibly combined to provide an overall 

estimate of body orientation while allowing adjustments (sensory re-weighting) that compensate for 

changing environmental conditions.  

2) An “effort control” mechanism that uses kinetic-related (i.e., force-related) sensory information to 

reduce the mean deviation of body orientation from upright. Functionally, ZMP compensation is 

directly analogous to how humans appear to use kinetic feedback to modify the main sensory 

integration feedback loop controlling body orientation.  

However, a flexible sensory integration mechanism is missing from robot control leaving the robot 

vulnerable to instability in conditions were humans are able to maintain stance. We suggest the addition of a 

simple form of sensory integration to improve robot stance control. We also investigate how the biological 

constraint of feedback time delay influences the human stance control design. The human system may serve 

as a guide for improved robot control, but should not be directly copied because the constraints on robot and 

human control are different.[6] 

IX. Future scope: 

New perspectives as compared to the wheeled robots; Such as, the humanoid robots are capable of 

maneuvering in various terrains, in hazards environments and in climbing objects. However, there are few 

flaws where the humanoid robot faces, that are, they generally suffer from backlashes and frictions in joints, 

have walking instability and have very limited payloads during motion execution. But such motion 

execution usually results in terrible noises, and motion sensors may provide unreliable, unrealistic and 

inaccurate results. Therefore, the problem faced in humanoid robots is accurate localization.   

Nowadays, various research approaches have been presented for humanoid localization; the most popular 

research approaches were usually carried in 2D spaces. In one such research, the 2D representation 

information was stored in quantized cells but they were not reliable in navigation of obstacles. So to 
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navigate the humanoid to make its way through obstacles and to determine the heights of different objects, 

the 2.5D representation was utilized. However, various other approaches such as 3D representation is used 

for arbitrary environments having several levels , a 6D representation is used for multi-leveled and non-

planar movements.  In contrast to all the approaches, research has been made for determining the 6D poses 

of humanoid robots by using a 3D representation integrating only on-board sensors. 
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