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Summary 
 
 In this work our intentions were directed in the analysis of the anthropo- measures of the children 
since their born up to the age of two years depending to respective harmonically canon. 
 Special attention we have paid to the modelling of the biomechanical wire model of the se-
lected children, partially because of its importance that biomechanics should have in growing 
process of the baby. An exact analysis of a child's figure in describing of its motion is a very com-
plex task. Moreover, it is complex also in the cases when many parameters of the motion are sim-
plified. Results proved the idea of possible interpretation of the wire model which corresponds to 
harmonically calculated values, as the basis for calculation of dynamical moments of inertia 

1. Introduction 
 Human measures, with this also at children, as a group of fundamental anthroplogical  data, are 
widely elaborated in the specific literature. Unfortunately, there are mostly the data of adults and it 
is very seldom to find respective children's data and partially of the children since their born up to 
the two years. Knowing the values of these anthropometrical values are very important in a such 
examples when we use the biomechanics as the method of growing analysis.  

2. Methods and materials 
Harmonically constructed circle 
 The construction of harmonically
circle is based according to Zeder-
bauer on a regular triangle with hypo-
tenuse a, and sides b, as it it shown in
figure 1. After we draw over sides of
triangle respective squares, we can fi-
nally draw the circle of radius R that
passes through the peaks of a such
geometrical construction. Mathemati-
cal relations between this geometrical
values gives the harmonically num-
bers. Derived values of this relations
are: 

 

Figure 1. Harmonicall circle 
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which we call the harmonically determined numbers. This harmonically numbers were applied on a 
many natural and artistic examples showing surprised correlations between the dimensions of ana-
lysed objects or subjects. 
 

3. Harmonically circle and the net of a body lengths canons 
 
 As the first step in chil-
dren’s dynamic anthropometry 
was in determination of the
two main anthropometric char-
acteristics as they are body
length (standing height) and
actual weight of the body as
the functions of canonical and 
harmonically dependence. On 
the same way as we deter-
mined for adults so called
eight head length canon, it is
possible to apply four head
length canon to the relations of
the anthropomeasures at new-
born babies as it is shown in
the figure 2. Confirmation to
this hypothesis we found in the
relative relationships of the
fundamental compositions of
the newborns and adults, as it 
is shown in Table 1. 

 

Figure 2. Comparative canons for an adult and newborn 

 

Table 1. Relative relationships of the body composition 

Part Newborn Adult 

Skin and fat 26% 25% 

Intestines 16% 14% 

Nerves 15% 3% 

Muscles 25% 40% 

Bones 18% 18% 

   
According with the four head length canon of the newborn babies well as the children of two years, 
we established respective net in two directions, as it was shown in the figure 4, 5 and 6. 
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Figure 3. The newborn baby 

 

Figure 4. The contour of the newborn baby-4 head length canon 
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Figure 5. The girl of 1,5 years with respective geometrical volumes wich replaces segmental parts – 4 
head length canon 

 There are also obvious differences of the canons application to the children and the adult. Our 
research in the dynamical anthropomeasures of children resulted as first with prove of harmonically 
validity between the segmental and dimensional values.  From the shape of the newborn baby in 
two directions located in the net of four squares we defined approximate ellipsoids respectively to 
the body parts, according to the Fig. 4. From this approximation we calculated out respective vol-
umes of body parts as follows: 
 

Head and neck - approximately:   655,0 cm3 
Trunk:      1962,5 cm3 
Hand:        226,9 cm3 
Leg:        250,0 cm3. 

 
Total volume, of a such body with lengths of 50 cm, is 3571,3 cm3, what gives with specific den-
sity γ = 1,09 kg/dm3 the new borne body mass of 3,9 kg. 
 

4. Results 
 Mentioned volumes of the body segments gave out the prove of an approximate distribution of 
the new borne baby masses, which are together with the harmonically circle good tool for determi-
nation of the characteristic points of the joints of the body. From such an assuming we have made 
the wire model of the newborn baby as well as for baby of 1,5 years, as it is shown in the figures. It 
is obvious that the lengths of the body segments satisfy harmonically determined numbers as well 
as four and four and half head length canon as follows: 
 



 
 

359

In the first example the length of the head is ¼ of the body length (Fig.6). The length of the spine is 
b+r. The length of trunk is 0.375 of the body length. Upper arm is 2r, and lower arm is a/4 and 
hand is r/2. Upper leg is 2r, and lower leg is R/3. 
 

 

Figure 6 . The wire model of the newborn on 
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Figure 7. The wire model of the 1,5 years child 

 
In the second example we used according to our measurements, for  1,5 years child the same four 
head length canon, as it is shown in the figure 7, where are shown harmonical values. 
 
The third example, the Fig.8 shows harmonical relations when we applied the net of four and half 
head length canon. 
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Figure 8. The wire model of the 2 years child –Four and half canon 

 In this case the harmonical values, that comes out from the harmonical circle for examined sub-
ject are: 
   R = 482,5 mm;     a = 431,56;   b = 304,25;  r = 88,47   and  b+r = 392,72 mm. 

5. Conclusion 
 The established method of drawing the newborn’s contours and wire model by the application 
of harmonically circle and four head length canon represents an easy and simple method with the 
use of which it is possible to determine the linear anthropomeasures of the new born baby of differ-
ent height within normal limits directly from the knowledge of his height from head to heel. It is 
also shown a relative good correlation between harmonical values in different head length canons. 
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