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Abstract

Artificial Neural Network (ANN) is a new data mining technique that is finding applications in a 
number of areas. ANN is inspired from the biological nervous system. We propose through this paper 
a new application of ANN which is the octree generation. An octree is a tree data structure in which 
each internal node has exactly eight children. Octrees are most often used to partition a three 
dimensional space by recursively subdividing it into eight octants. Octrees are the three-dimensional 
analog of quadtrees[1],[2].
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coefficient xi gives the magnitude of that 
component[15],[16]. In the next section we give 
a brief introduction of the neural networks. 
Subsequent section gives details of the octrees. 
Following that section, we give the idea about 
how to use neural networks for octree 
generation.

II. NEURAL NETWOKS (NN)

NN are a simplified model of biological neuron 
system. It is a massively parallel distributed 
processing system made up of highly 
interconnected neural computing elements. The 
mechanism by which NN acquire knowledge is 
called the training & solving the problem using 
the knowledge acquired as inference. The actual 
real application of the NN is the artificial neural 
network (ANN). Human brain consists of the 
processing unit called the neurons. There are 
approximately 1010 neurons in the human brain 
& approximately 104 connections between two 
neurons[4],[10]. Form childhood till the death of 
a person, a human constantly learns by an 
activity called the gain of experience. Just as 
human brain remembers certain experiences & 
does not others depending on the fact whether 
certain experiences are reinforced or not, 
s imi lar ly  the  ar t i f ic ia l  neuron a lso  
works[11],[12]. Even then the artificial neuron 
cannot match the processing capabilities of the 
human brain. Here we have shown a simplified 
mathematical model of an artificial neuron.Here 

I. INTRODUCTION

The field of data mining has seen fast 
developments in the recent times. It has opened 
up new areas of research & development and 
encompasses a variety of techniques. Neural 
Networks is one such area that has found a lot of 
importance in recent times due to its use in data 
mining[32],[31]. Neural networks have found 
motivation from the human brain. They have 
found a lot of application in the field of machine 
learning. They contain a large collection of 
learning units called the artificial neurons which 
can be trained & put to use in the desired 
applications. One practical area that finds close 
correspondence to the neural networks is that of 
affine arithmetic. Affine arithmetic is a 
technique which is motivated by the standard 
interval arithmetic. Standard interval arithmetic 
technique suffers from a lot of shortcomings that 
are overcome by the affine arithmetic[22]. Here 
the idea is to represent an ideal quantity x by an 
affine form

In the above equation (1), the x0 is the central 
frequency of affine form   , the coefficients xi 
are the partial deviations of    & ei are the noise 
symbols[3][21]. The xi are finite floating-point 
numbers and the ei are symbolic real variables 
whose values are unknown but assumed to lie in 
the interval U = [−1, 1]. Each of the ei are an 
independent component of the total uncertainty 
of the ideal quantity x and the corresponding 
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there are four basic components: the inputs, the 
weights, summation unit & the thresholding 
unit. There are n inputs X1, X2, …….Xn. 
depending on the importance of the information, 
certain information are strengthened & certain 
are dropped[25]. 

The inputs to the unit 2 is the I& the threshold 
value. The output of the unit 2 can be expressed 
as 

Here, Ф  is the step function:

Other possible thresholding functions possible 
are sigmoid, signum function, hyperbolic 
function, etc. Based on the application & 
implementation, there are number of ANN 
architectures  such as single layer feedforward 
network, multilayer feedforward networks, 
recurrents networks, etc. The ANN have a great 
capability of processing information in parallel 
& highly disturbed manner[26],[14].

III. OCTREES

Octrees are used to store data about certain 

objects or images where the situation demands 
information storage about object interiors. It 
finds major usage in medical imaging[5],[6]. 
The technique used to encode the 3-D data is 
based on the principle used by quadtree 
encoding technique for 2-D data. In quadtrees, 
each dataset to be encoded is divided into four 
regions. Corresponding to the four regions; data 
is stored in a particular node as shown in fig2: 

The method of storing the information about the 
image is shown in fig 3.

Each individual element of 3-D space is called 
volume element or voxel. Here also, if the octant 
is homogeneous, its colour code entry is made 
into the data element else it is further divided 
into octants until homogeneous octants are 
obtained[8][9].  To generate an octree of any 
object, a 3-D space (generally a parallelepiped) 
containing the object can be defined around the 
object. The object is then tested octant by octant 
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Fig1: Simple model of an artificial neuron Thus, certain inputs are
strengthened or retarded. The unit 1 shown is the summation unit 

& unit 2 is the thresholding unit. The output of the unit 1 is a shown: 

Fig 2: Data representation for a quadtree

Fig 3: Quadtree representation for data storage

Fig 4: Data representation for an octree



to generate octree representation of the object. 
Once octree representation is obtained for any 
object, a number of operations can be applied on 
it such as union, intersection, etc.

IV. USING NEURAL NEWORK FOR 
OCTREE GENERATION

Octrees are most often used to partition a three 
dimensional space by recursively subdividing it 
into eight octants. Octrees are the three-
dimensional analog of quadtrees.Octree 
generation is basically a partitioning scheme 
where vertices are divided according to their 
spatial location. The partitioning starts with the 
application of neural networks. The input to the 
neural network system is the complete data 
set[19], [23]. The information can be provided 
in the form of a collection of the data points. For 
example, for an image, the information can be 
provided in the form of a collection of pixel data 
values. Thus, our concern is that part of the 
image where information is present. The starting 
is the error calculation. If this error is 
unacceptably high, the cell is subdivided and the 
process repeats for each sub-cell. For the 
termination criteria, the information comparison 
for the cell can be done. It can be followed by a 
singular value decomposition and quantization 
using neural network[20],[24]. So, the basic 
idea is that the space is recursively divided into 8 
equal portions until some termination criteria 
stop the process. Thus, using ANN, the 
termination criteria can be the threshold value of 
the interval defined such that as long as the 
information value is more than the threshold, 
division process continues & when the 
information falls below the threshold, the 
division process stops automatically.The impact 
of this is that the algorithm will be able to discard 
empty regions of space earlier in recursion or 
else the result is the dropping of more cells 
before giving up on the recursion. The result of 
this is the reduced size of the final 
octree[27],[29]. Also it must be kept in mind that 
in many applications, real-time processing is a 
requirement that cannot be undermined.  We 
provide here an algorithm for the octree 
generation using ANN:  

1. First step is to apply a tightly bounded 
cube around all the vertices in the 
previous frame.

2. Second step is to calculate the neural 
network information representation 
between all vertices in the bounding cube 
and the corresponding vertices from the 
current frame.

3. Third step checks that if the error in the 
previous step is too large, then 
partitioning of the bounding cube into 
eight smaller sub-cubes is done. Then the 
steps (2) and (3) above are repeated for 
each of the sub-cubes.

4. If the termination criterion is met, stop 
the division process.

Once the current frame representation is 
completed satisfactorily, the algorithm proceeds 
to the next frame. That is, now the reconstructed 
current frame becomes the “previous” frame and 
the next frame becomes the “current” frame and 
steps are repeated until the last frame in the 
sequence is encoded. The basic concept is that 
only the positions of the vertices for the first 
frame are recorded at the sender side and 
transmitted to the receiver in the case of 3D 
video  s t reaming[28] , [30] .  Af ter  the  
transmission of the first frame, only motion 
vectors related to each cube of the octree need to 
be transmitted to the receiving end. 

V. CONCLUSION AND FUTURE SCOPE

In the nutshell, ANN can be considered as a good 
compromise between complexity and 
efficiency. The network however requires 
training first then only can be used for drawing 
inferences. Also, depending on the situation, 
different architectures can be used.But, the 
algorithm needs to be improved a lot & also 
dependencies between data items need to be 
taken into account.
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