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Abstract— The paper is about the design validation andobots, this is not a primary design principle. $ha model

analysis of a humanoid robot. The robot made i84inches
(86.36 cm).The structural design of the humanoitiagle on
the basis of golden ratio and the results of theigte is
validated by an already existing humanoid NAO.
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I INTRODUCTION
Humanoid robots have been an attractive reseaesh far
the last two decades. A main reason for this i$ these
robots are theoretically capable of performing Emiasks

of the system is very hard to derive or to com@exhat a
model-based calculation of actuator commands reguio
much time for reactive tasks. For a robot thabisceived to
operate in an actual human living environment, st i
impossible for the programmer to consider all eualities
in advance. The robot is therefore required to hawme
adaptation mechanism that is able to cope with peeted
situations.

. DESIGN PARAMETERS

and acting in similar environments as the humanenEv The design of the humanoid is based on the basiceq

more, there are also tasks which are too complebketo
performed by simple robots and too hazardous fondnto

used for the human body. The human structural deisig
based on Golden Ratio. The golden ratio is otherwalled

undergo. Therefore humanoid robots provide a generias the ‘Divine Proportion’ or ‘phi’f) which represents a

platform for researching and developing technolega a

mathematical ratio with special properties and reatit

wide range of areas. Some examples are bipedaingalk significance. An enormous number of things in theverse

stereo vision, self-localization and human-roba¢raction.

are engineered around the ratio, ranging from thman

Despite the long research on development of hurdanobody to the arc of the covenant to snail shelih&orbits of

robots there is still a huge lack of functionalipnd
performance, compared to an actual human.The apiplics

the planets. The divine ratio and golden rectanglgsear
throughout the ancient architecture and art. THdegoratio

of robots with human-like dimensions and motionis believed to be the most aesthetically pleasimgl a

capabilities, humanoid robots, are plentiful. Huwidn
robots constitute both one of the largest potentadd one
of the largest challenges in the fields of autoncsragents
and intelligent robotic control. In a world whereamis the
standard for almost all interactions, humanoid tetimve a
very large potential acting in environments creafed
human beings.

At the time this paper is being written, the greathallenge
is the stabilization of bipedal walking. This i&ey problem

harmonious means of design. Statistical analysigcates
that “the people involuntarily give preference togortions
that approximate to the Golden Section (GoldemYatiThe
Fibonacci numbers are Nature’s numbering systerheyT
appear everywhere in Nature, from the leaf arrarggm
plants, to the pattern of the florets of a flowtle bracts of a
pinecone, or the scales of a pineapple. The Filmnac
numbers are therefore applicable to the growth \are
living thing, including a single cell, a grain oheat, a hive

in development of humanoid robots. There are séveraf bees, and even all of mankind. It plays a vitéé in the
examples of humanoid robots which can walk accéptab arrangement of petals in flowers, structure of DIMAd
stable but require one order of magnitude more powevarious proportions in human face, structure of sealls
compared to human walking. On the other hand, #& n etc.If we take the ratio of two successive numbigrs

studies in passive dynamic walking introduce a <cla
bipedal walkers with the energy efficiency of a lamn

In traditional robot control programming, an intermodel
of the system is derived and the inverse kinematesthus
be calculated. The trajectory for movement betwgieen

Fibonacci's series, (1, 1, 2, 3,5, 8, 13 . . ¢,will find the
following series of numbers: 11=,21=2325b3=
1666 ..., 85=1.6,138=1.625,21 13 = 1315.. Itis
easier to see what is happening if we plot theosatin a
graph.

points in the working area of the robot is thencakdted
from the inverse kinematics. Conventional industridoots
are designed in such a way that a model can bdyeasi
derived, but for the development of so called Inispired
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Fig.1: Picturization of convergence of Fibonacctiggs
The ratio seems to be settling down to a particuédue,
which we call the golden ratio or the golden numidére
golden ratio 1.618034 . . . is also called the goldection
or the golden mean or just the golden number. ifisn
represented by a Greek letter Rhi The closely related
value which we write as phi with a small “p” is juthe
decimal part of Phi, namely 0.618034.

r [ !

Fig.4: Golden ratio for human body
4.1.2 Balancing
The balancing of the weight is important in the aiyric
conditions. After the static condition, during leeomotion
of the humanoid there will be unbalance of the Weig
which needs to be balanced otherwise the robot falbgs
the center of mass will shift to any out centerethp The
mass distribution of the entire mass of the hunthrisi
made in the form of a triangular form.

Fig.2: Application of Golden ratio in human body,
architectural, apple logo and Monalisa.

Golden Ratio in Humanoid Structural design

The Golden ratio is used a key factor for the disiems of
the structure of the humanoid. Comparing the hurdsmo
dimension; to the origingl human body structuregblglen Fig.5: Center of gravity and load stability
ratio used in the humanoid are:

1. Ratio of the distance of the elbow from the wristhe

distance of wrist from the tip of the finger is aldgn
ratio.

Centre of Gravity and Load Stabllity
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The main reason of selecting the weight distributio a LR 13 Sem
triangular shape is that the center of gravityhis lowest ir
comparison to all the other shapes.

Fig.8: Design of our Humano
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Fig.7: Cente of gravity and load stabilit E{&: :
The fact that we as humans are bipeds and locooae R -t |
the ground with one foot in contact (walking), reef in
contact (running), or both feet in contact (staglicreates
major challenge to oubalance control system. Becal 6555 mem
two-thirds of our body mass is located -thirds of body ;
height above the ground we are an inherently utes Footheight
system unless a control system is continuouslyngciThe AT i
purpose of this review is to introduce the reao the basic
anatomy, mechanics, and neuromuscular controligheger
in the current literature related to balance cdr

Fig.9:Design of NA(
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