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Optimized Color Transforms for Image Demosaicing

Evgeny Gershikov
Department of Electrical Engineering, Ort Braude Academic College of Engineering,
Karmiel 21982, Israel
and Department of Electrical Engineering, Technion - IIT, Haifa 32000, Israel

Abstract:

Most demosaicing algorithms today are based on first reconstructing the green (G) color component
followed by the reconstruction of the red (R) and the blue (B) components based on the green. This approach
and the associated methods of using the differences R—G and B—G are arbitrary and in most cases not optimal.
Instead, we propose optimal color transforms for demosaicing. This optimization is based on energy
compactness and smoothness of the color components. We compare the performance of the proposed algorithms
to presently available demosaicing methods and show that the new optimized approaches are superior both
visually and quantitatively. Our conclusion is that the proposed color transforms improve the performance of
demosaicing algorithms.

Keywords: Bayer pattern, Color transform, Demosaicing, Energy compactness, Image interpolation,
Optimization, Smoothness

1. Introduction

Since many acquisition devices are based on a single sensor using a color filter array (CFA), only
partially sampled versions of the primary colors R, G, B are recorded. This is done in most cases according to
the Bayer pattern [1], as shown in Fig. 1. In this case, the green has twice as much samples as the red and the
blue, making the green interpolation easier to accomplish due to reduced potential of aliasing [2,3]. Then the red
and the blue components can be reconstructed based on inter-color correlations, which are usually high in
natural images [4-8]. Straightforward algorithms for demosaicing, such as bilinear or bicubic interpolation
methods, however, do not use these inter-color correlations and operate on each color component independently.
Better performance is achieved by algorithms that are based on the above sequential scenario of reconstructing
G first, followed by the reconstruction of R and B, e.g., [9-14]. In such algorithms the inter-color correlations
are usually exploited by interpolating the differences R—G and B—G. However, since no optimization is
performed, it can be shown that using these differences is not the best method to perform the task efficiently.
For the sake of completeness, we should add that non-sequential demosaicing methods have also been proposed,
e.g. the iterative techniques of [15] or [16] as well as vector CFA demosaicing [17]. In this work we propose
methods of choosing other color transforms for the interpolation of the red and the blue according to different
optimization criteria.

We consider the following demosaicing algorithm.

1.1 The basic demosaicing algorithm

The stages of the algorithm are:

1. The green color component is interpolated using the method in [9]. It consists of filtering the CFA pattern
horizontally and vertically, then choosing the direction of interpolation corresponding to the smaller
estimated gradient (to avoid interpolation across edges): horizontal or vertical. In case of equal gradients the
average of the horizontal and vertical interpolators is taken. This technique of interpolation was chosen
because it provides good performance at low complexity.

2. The interpolated green component G is used in the reconstruction of the red and the blue colors. The color

differences AR® 1 R—G , A B —G are calculated at the known pixels of the red and the blue colors,
respectively. Then the red-green difference is interpolated at the locations of the known blue samples and
the blue-green difference at the locations of the red samples using the local polynomial approximation
(LPA) filter [13]. Better performance can be achieved by this filter compared to simple bilinear
interpolation.
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3. The missing pixels in the red and blue - those at the locations of the known green pixels are interpolated
using simple averaging of their two vertical and two horizontal pixels (bilinear interpolation). The

interpolation is performed once again on the AR®and A®C differences resulting in full images AR® and
APC.

A A

A RG
The final red and blue components are calculated according to R=G+A™ ang

A A

B=G+A®.

Figure 1. The Bayer CFA pattern.

The structure of this work is as follows. Color transforms for demosaicing based on optimization of different
properties of the image are presented in Section 2. Demosaicing results for the proposed method and comparison
to other available techniques are given in Section 3. Section 4 provides summary and conclusions.

2. Optimal Color Transforms

All printed material, including text, illustrations, and charts, must be kept within a print area of 6-1/2
inches (16.51 cm) wide by 8-7/8 inches (22.51 cm) high. Do not write or print anything outside the print area.
All text must be in a single-column format. Columns are to be 3-1/16 inches (7.85 cm) wide, with The basic
algorithm performs its interpolation in the G, R—G, B — G color space. This choice is not necessarily optimal
and thus other color transforms can be considered following an optimization process [18]. The change of the
color space is not possible prior to the reconstruction of the green since at each pixel of the image only one of
the primary colors is available. However, it becomes possible after the reconstruction of G in Subsection 1.1,
Step 1. We thus propose a new general color space:

1) C,=G, C,=aR+aG, C,=d,B+d,G

for some constants a,,a,,d,,d, instead of the regular choice. To avoid the solution of &, =a, =0 in the

optimization problems presented below, a constraint has to be added forcing the L1 norm, for example, of the a
coefficients to be 1 (similarly for the d coefficients). Thus

@ |ay|+|a,|]=1 and |d|+|d,|=1.

2.1 Energy compactness and non-singularity
A Rate-Distortion model for color image coders was developed and optimized in [19]. As a result the
optimal Color Transform (CT) was derived. Denoting the CT matrix by M, the target function to be minimized

3 —
for the optimal CT was found to be H ((MMT) 1) GM, , where GM, is the geometric mean of the subband
k=1 kk

variances. Based on this result, the following target function can be proposed for our demosaicing algorithm:

® Q((MMT)_l) var (C,).

kk
where Cy and the RGB components are connected by
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C, R 0 1 0
(4) C,|=M|G|, M=|a a, 0]
C, B 0 d, d,

3
The expression in (3) is made of two terms: Hvar (Ck), which is a measure of the energy compactness in the
k=2

8 -1
new color space and H((I\/IMT) ) , which is a measure of the non-singularity of M. The optimal
k=2 kk

coefficients minimizing (3) under the norm constraint of (2) are

Q)

var(G) a4 cov(R,G) d - var(G) d - cov(B,G)

“var(G)+cov(R,G)' 2 var(G)+cov(R,G)' ' var(G)+cov(B,G)’ °  var(G)+cov(B,G)’

Since the target function of (3) combines the properties of energy compactness and non-singularity of the color
transform, we refer to this algorithm as ECNS, which is the acronym of Energy Compactness and Non-
Singularity.

2.2 Smoothness of the C2 and C3 components

The energy of the difference signals A®® = R—Gand A®® =B —G is mostly concentrated in the low
frequencies [11]. This is the reason for the good performance achieved by interpolating these differences using

averaging [11-13]. This also means that AR® and A®® are smooth. To further impose this smoothness on C,
and C,, the following methods are proposed.

2.2.1 Minimal high pass energy
The idea here is to minimize the energy of C, and C,, filtered by a two dimensional High Pass (HP)

filter. We denote the filtered color components at pixel (i,j) by (Cﬂp)__and minimize
ij

M N

ZZ(CEP )2, k = 2,3 for an image of size MxN. Alternatively, a pair of one dimensional HP filters HP, and
“ . ]

i=1 j=1

HP, can be used to filter C, or C, horizontally and vertically, respectively. Usually, HP, is chosen as

HP, =HP] . Then the expression to be minimized becomes ZZ(CKHP* )j JrZ:Z“(C,?Py )j k=23,
i i

where lepx is C, filtered by HP, and similarly for CkHPy . The optimal @,, @, coefficients for this problem are
Oy + %y Ot oy

€) & = 8, =-

2 bR 2 ’
O+ 2, + Ay Oy + 20, Ty,

where
oy D ZE (R (R, | et T (™) ]
@  EF] (R7), (), + (R™), (€™), ]

The solution for the d, and d, coefficients is the same as the solution for a, and a, , respectively, in (6) with

B replacing R everywhere in (7). For simple choices of HP,, such as the backward/forward approximation of
the horizontal derivative
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(HPX = [1_1]), the calculations can be performed on the available small images obtained from the CFA (Fig.

2). Alternatively, R and B can be first reconstructed using a simple technique, such as bilinear filtering of the
R —Gand B —G differences, and then used for the estimation of the derivatives. In this work we use the Sobel

1 0 -1
gradient operator givenby HP, =12 0 -2 |.
1 0 -1

Figure 2. The Bayer pattern components: RR, BB, GR and GB (from left to right).

2.2.2 Minimal energy in the wavelet domain
Another approach is to consider the energy of the C, and C,color components in the high

frequencies and to search for the coefficients a, and d, (k :2,3) that minimize this energy. One possible

formulation for this problem is to minimize Z ZZWka (m,n)?, k=2,3, where W*(m,n)is
fe{LH HL,HH} m n

the one level Discrete Wavelet Transform (DWT) of C, at position (m,n) in subband f , which is one of the

high frequency subbands (LH, HL or HH) above. The solution for this problem is as in (6), but now

a0 D YW EMN? a0 > DY WE(m,n)?,

fe{LH,HLLHH} m n fe{LH HLHH} m n

a0 Y DY WM nWE(m,n).

fe{LH HLLHH} m n

(8)

The solution for d, and d, is similar.

2.2.3 Minimal relative energy in the Fourier domain
The energy in the high frequencies can be expressed in the frequency domain of the Discrete Fourier

Transform (DFT) as well. In this case taking the relative energy of C, or C, provides better results. Therefore,

we seek to minimize (for an image of size M x N assuming M and N are multiples of 4)
M/2-1 N/2-1

> > [DFTS(m,n)
© E D ey o k=23

> 2 [DFT % (m, )

DFT “(m,n) here denotes the DFT coefficient of C, at position (m,n) in the frequency domain. The solution

of this problem requires solving third order polynomial equations resulting in long expressions for the a and d
coefficients. For simplicity we do not provide them here.

3. Demosaicing Results

The basic algorithm (Section 1.1) was implemented with and without the optimization techniques of
Section 2. We also added the refinement method [20] as post-processing. This method provides further
utilization of the inter-color and intra-color correlations and works well with our algorithms. The set of images
given in Fig. 3 was used in our simulations,i.e., for each one the Bayer pattern was built, interpolated by the
different algorithms and compared to the original image. The distortion measure used was the S-CIELAB metric
[21]. The comparison of the proposed algorithms is given on the left side of Table 1. We can see that all the
proposed algorithms achieve better results than the basic algorithm and the bilinear interpolation. The best
performance with respect to the S-CIELAB metric is achieved by the minimal high pass energy (Min HP)

4

||Issn||2250-3005|| (Online) || March||2013]| |[www.ijceronline.com| |



Optimized Color Transforms For Image...

algorithm (Section 2.2.1). This shows the importance of the smoothness of the C, or C, color components for

our interpolation process. The second best algorithm is ECNS, which means energy compactness and non-
singularity of the color transform are important for demosaicing as well as image coding [18].1t is of interest to
compare the proposed methods to other available algorithms. We have chosen some of the available state of the
art techniques: Alternating Projections (AP [10]), Directional Linear Minimum Mean Square Error (DLMMSE
[11]), Variance of Color Differences (VCD [12]), Local Polynomial Approximation (LPA [13]) and Successive
Approximation (SAP [16]). The results for these algorithms can be seen on the right side of Table 1. From the
table we can see that the Min HP algorithm is superior to the

other methods, while the performance of ECNS is similar to that of the VCD method that provides the
best results among the algorithms chosen for comparison. Visual results for the new methods as well as existing
algorithms for part of Image 8 are given in Fig. 4. As can be seen, the proposed methods provide better results
than the other algorithms (including VCD that provides the most competitive performance). The values of the a
and d coefficients for these algorithms are given in Table 2. Note that even if the values are close to

a, =—a, =0.5and d, =—d, =0.5, which would result in taking the common R—G and B —G differences
(after scaling), the new methods outperform the basic algorithm.

4. Summary And Conclusions

An optimization approach to demosaicing has been introduced. Instead of using the common choice of
the R—G and B—Gdifferences for the reconstruction process, better performance can be achieved by
choosing an optimized color space according to the desired properties of the image. Such properties can be
energy compactness as in the ECNS algorithm or smoothness as in the Min HP algorithm. A basic demosaicing
algorithm has been optimized to achieve these properties and compared to other available demosaicing methods.
Our results show that the proposed optimization method significantly improves the interpolation performance
and that the best performance is achieved by minimizing the high pass energy in the new color space. The
second best is the algorithm that combines energy compactness and non-singularity of the color transform,
providing better results also in the case of color image coding [18]. Our conclusion is that the proposed
optimization approach is useful for demosaicing of color images.

Table 1. S-CIELAB results for the algorithms (from left to right): minimal High Pass energy, ECNS,
minimal DWT energy, minimal relative DFT energy, the basic algorithm, bi-linear interpolation, AP,
SAP, DLMMSE, LPA and VVCD.

Proposed Algorithms Other Algorithms
Min Min Min Rel . DL
Image HP ECNS DWT DET Basic| BL | AP [SAP MMSE LPA |VCD

0.733 |0.729 | 0.752 0.730 |0.769 1.505|0.851|0.897| 0.723 |0.758 |0.850
0.779 |0.786 | 0.794 0.830 |0.796 |1.201 |1.032 1.215| 0.749 0.766 |0.778
0.747 |0.732 | 0.791 0.812 |0.808 1.501 |1.165|1.177| 0.832 |0.8320.795
0.645 |0.654 | 0.650 0.659 |0.6560.833|0.787|0.877| 0.644 |0.6110.687
0.579 |0.595 | 0.571 0.593 ]0.578|0.928 |0.8380.828 | 0.561 0.530/0.593
0.576 |0.611 | 0.594 0.577 |0.606 |1.149 |0.654 |0.760 | 0.524 |0.581 0.526
1.408 |1.475 | 1.456 1.467 |1.488/3.272|1.862|1.810| 1.431 |1.321|1.312

8 1.490 |1.508 | 1.569 1569 |1.6082.742|1.867 |2.168 | 1.689 |2.154 |1.563
Mean | 0.870 |0.886 | 0.897 0.905 |0.914 1.641|1.132|1.216| 0.894 |0.944 0.888

~N o g, W N
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Table 2. aand d coefficients for Image 8 for the proposed algorithms (same order of columns as in Table
1). Even if the values are close to a, =-a,=0.5 and d, =-d, =0.5 as in the basic method, the new methods

outperform the basic algorithm.

' [Min HP |[ECNS |[Min DWT [Min Rel DFT

| 0539 (0578 | 0506 |  0.460
| -0.461 [-0.422| -0.494 -0.540

|
d,| 0551 (0597 | 0509 | 0.559
d,| -0.449 -0403| -0491 | -0.441
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New Alg 3: Min DWT New Alg 4: Min Rel DFT

Figure 4. Demosaicing results for the different algorithms for part of Image 8. New Alg. 1-4 are the
new algorithms.
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Abstract: In this research paper we have defined H — function transform and developed its inversion formula,

and it is further detected that particular cases of H — function transform comes out as Fox’s H-function
transform defined by Gupta and Mittal [6.7], G-function transform defined by Bhise [1] and other etc.

1. Introduction And Preliminaries:
The Mellin transform of the H — function is defined as follows:

| A (A,
JoHE e 8, (.88

=a"0(-¢) [1.1]
Where,

dx.d§

ﬁr(bj + ng)ﬁ{r(l—aj -Ag)}" [1.2]
1 m+l{1"(1 b, - B, é)p‘} 11 r(a;+ A&)

Provided m;ﬂ{Re[; ﬂ <Re(&)< {E‘JLQ[Re(l;ai H} [1.3]

And other convergence conditions will be those of the H — function associated in the definition of

o(-2)=

H - function, see [(3), (8), (9)] etc. Integral involving product of Hyper geometric function and H — function
given as follows,

Tx‘“(x—l)ﬁ_:L 2F1|:y+ﬁ+a[,3x+[3—a ;(1—x):|x

() Asey), (a0 A) L
(b B; ) (bj,BJ,B )m+l,q

cma| (2 =Bi1.2) (Y +B+ A —0;1,1)
=T (B)H o [a (a_ﬁ;l),(bj,ﬁj)lvm ,(bj,E',J.,ﬁj)WLq
(e (oA, )

(v.1.1),(7.1,1)
Provided Re(B)> 0,Re(y)>0,Re(A1)>0, [1.4]

Hmn (ax) dx

and other convergence conditions stated in definition of H — function, see [(8) and (9)].
Proof: To establish (1.4), we first express. H and ,F, , occurring in the left hand side of (1.4) in term of

Mellin Barnes contour integral with the help of definition of H — function, given by Inayat Hussain [8] and [9],
series form of ,F, and using the property of Gamma-function, we arrive at the R.H.S. of (1.4) after a little
simplification.

8

[|Issn||2250-3005]|| (Online) ||[March||2013]| | [ www.ijceronline.com| |



A Study Of |:| — Function Transform And Its...

2. The H —Function Transform:
An integral transform of function f (X) whose kernel is H —function defined by Inayat Hussain is called

|:| — function transform, which is defined as follows:

(@ Aves), (a5 A),.,

FHs | (&) (bi ’ Bj)l,m ’(bj B ’Bj)m”'q

O'—DS

x £ (x)dx,
Provided Re (£)>0,Re(p+1)>0, [2.1]
We may represent H — function transform as follows:

f(x) or{f(x);&} [2.2]

3. Special Cases:
M If p=0, ;= Bj =1, in (2.1) we get Fox’s H-function transform defined by Gupta and Mittal (6) in
1970 is as follows:

(a,)

¢(é)=IHm“ (éx)( o0 B).

(ii) Ifp=0,a;=B,=1,a,=c;+d;,b,=d;, m=m+1, n=0,p=m,g=m+1in(21)
we get G-function transform defined by Bhise [1] in 1959 as follows:

(cj +di)1,m

(d)),,2

Note: A number of other transform involving various speC|aI functions which are the special cases of

H — function given by Saxena [11] can also be obtained from H — function transform, but we do not record
them here, due to lack of space for that see [10].

4, Inversion formula for H — function transform: Multiplying on both sides of equation (2.1) by
g_k and integrating with respect to “& > between the limits [0, 00] , We have,

[reo(e)ds= [ e {f (e
(a.Ave),, (a0 A), .,

(0:8)),,.(bB;.B)), .

Now changing the order of integration and using the definition of Mellin transform of H-function given in (1.1)

"PF(x)dx [3.1]

¢(é)=IG::+ni+‘1 (&9)

Ame| (ex) f(x)dx dg’ [41]

we get,

[ & 0(2)de= [ o[ (k-1-p)] X (x)dx (42
Where,

o[(k-1-p)]=—3= 1F(b w80 k+p))nr(1 3+, (1-k+p))" g

J=m+l{r(1_bi -8, (1-k+p))}” Jllll"(a,- +a; (1-k+p))

Let [ o(g)de=F (x): [4.4]
Then, F(x) =I:6|:(k—1—p):| XK (x)dx, [4.5]
OR
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J‘: Xk—lf (X)dxzi’ [46]
9[k —-1-— p]
Now using the definition of inverse Mellin transform we get,
f(x—0)+ f(x+0) 1 J-c+mao xF (x) [4.7]
2 - 2rodee= O (k—1— p)]

Where, F (X) is given by (4.5) and 9[(k —1—p)] is given by (4.2).

Provided II (o) {gsm [p+ Re ;—JaJ

min| e+ e

are stated in the definition of H — function.

j]} and other convergence conditions

4. Special Cases:

(i) If p=0,a; =B; =1 in (4.7) we get inversion formula for Foxs H-function transform, which
developed by Gupta and Mittal [7] as follows:
f(x—0)+f(x+0)= 1 IC+0)9 x*F (x) dx [4.8]
2 2nwde-w0 0 [ (k—1)]
Where,
ﬁl"(b.+B.(1—k))ﬁr(l—a.+oc.(1—k)) [4.9]
0,[(k-1)]=—2=

I m+1{1"(1 b, +B, (1— k))} H r(a +a;(1—k))

(i) a; =P, =unity, a; =c; +d;, b;=d;,m=m+1,n=0 p=m,q=m+1, in(4.7) we getan
inversion formula for G-function transform which developed by Bhise [1] as follows:
f(x- 0)+f(x+0) Ic+cooo X*F (x) K.

2 2o Je-o 9, (k—1) |

r(d +(1— k))Hl"(o- +(1—k))’
gr[(cj+dj)+(l_k)]

5. Properties of H — function transform:
I* property:

I, A{f(x):&}=¢,(&)2nd A {£,(x):&} =, (&) then

H {C1 f,(x)x£C,f,(x) :é}:clq)l (8)£C,9,(2) [5.1]
Where C, and C, are arbitrary constant.

11" Property:

it H{f(x):&}=6¢(&) and H{(Ax):E} =6, (&) then ¢1(g)=%¢(%) [5.2]
6. Property:
it A{F(x):&}=() and I:|{f(x5):§}=¢l(§) then ¢, (£) =& $(&7), where

Re(c)>0, [53]
IV" Property:

{1 ()18} = (E) and ﬂ{f(%]:g}=¢l(g) 54

Proof of all properties given in [10, P, 110]

Where,

0.[(k—1)]=
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Abstract

The study investigated the genealogy, occurrence, social and psychological consequences of violence
in Nigeria." The researcher surveyed the entire population of Nigeria while he used descriptive research design.
The researcher observed that the occurrence of violence in Nigeria is genealogical and that the state of social
and psychological insecurity in Nigeria corroborates the state of low or delay in all spheres of life of Nigerians.
Based on the observation and revelations; There should be critical incident stress management techniques, there
should be outreach to affected population in form of crises counselling, distribution of materials on stress
reactions. There should be moral reawakening beyond rhetoric, responsible and responsive leadership. There
should be reduction in the social-economic gap between the rich and the poor. The political situation should be
reorganised, the situation should not be winner takes all. There should be provision of jobs to the youths as well
as reorientation programmes, provision of adequate infrastructure, repositioning and strengthening of health
sector and agencies responsible for emergencies.

Keywords:Genealogy, occurrence, violence, social consequences, psychological consequences.

1. Introduction

The United Nations (UN) Secretary General said in 2004 that violence or terrorism is any act intended
to cause death or serious body harm to civilians or noncombatants with the purpose of intimidating a population
or compelling a government or an international organization to do or abstain from doing any act. The purpose
of violence or terrorism includes destruction, seeking provocation, economic collapse, back lash, hatred,
division, elimination of tolerance and chaos.There are some insignificant traces of violence in Nigeria prior
independence of 1960. The emergence of severe violence in Nigeria came into limelight during the lethal or
civil war that took place in the year 1967. It was known as Nigerian-Biafra war which took place between 6" of
July and 15" of January 1970. The Nigeria civil war was fought to integrate and reunify the country. The
colonial masters decided to keep the non-homogenous Nigeria in order to control effectively vital resources for
their economic interests. For administrative convenience the Northern and southern Nigeria were amalgamated
in 1914. The only thing they’ve been having together was the name Nigeria. Amalgamation ought to have
brought the various people together and provided a firm basis for the arduous task of establishing closer cultural
social, religious and linguistic ties vital for true unity among the people. There have been disunity, division,
hatred, unhealthy rivalry and disparity in development. Political parties emerged and based on ethnic, rather
than national interests.The battle to consolidate the legacy of political and military dominance of a section of
Nigeria over the rest of the federation began with increased intensity. It is this ugly occurrence and struggle that
degenerated to incessant coup; counter coup and a bloody civil war. The federal government however used
political diplomatic psychological and military strategies to prosecute the war. The relics of this war still raise
its ugly heads up till today. This is because people still nurture grievances resulting into violence up till today.
The technology used in provision of weapons and weaponry are still in vogue in Nigeria. This has in fact inbued
in Nigerians the tenacity and intensity to use the weapons that escaped to Nigeria populace. Immediately after
the civil war the rate of violence subsided. The resurgence of violence that heralded distruction was the bomb
blast in Nigeria traceable to 1986 during the regime of General Ibrahim Babangida when Mr.Dele Giwa the
Founding Editor of Newswatch magazine was masacred by a mail bomb in his home; but because it was home
based and individual Nigerians does not rip it the bud. Since then various kinds of bombing incidents has
erupted Nigeria. Majority have been reported in Nigeria under the despotic rule of General SanniAbachawho
was acclaimed and accused of masterminding and executing killings to intimidate opponents of his regime.
There was an isolated case of accidental bombs explosion that took place at Ikeja cantonment in 2002 leading to
the death of more than one thousands persons. There is no gainsaying the fact that Nigeria government should
look backward in order to reduce the rate of violence in Nigeria . Violence began with military men in Nigeria
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and to eliminate violence, the Nigeria government should be made to look for way of reducing violence in
Nigeria.Year 2010 marked the resurgence of bomb blast as an act of terrorism in the civilian era when some
bomb blast went off in Warri during Amnesty dialogue organized by vanguard newspapers in support of the
amnesty programme of the then President UmaruYaradua to arrest the cases of militancy in the Niger Delta
region. There have been series of blasts in Nigeria. Nigeria capital city is supposed to be the most secured place;
unfortunately it appears to be the most unsafe place to dwel.There was a bomb blast on October 1, 2010 during
the Nigeria’s 50" independence anniversary celebration in Abuja. It was suspected to be sponsored by the
movement for the emancipation of the Niger Delta(MEND) a group of Niger Delta militants. On January 1,2011
there was a blast at the Mammy market in Abuja, on April 26,2011 in Maduguri the Borno state capital in
Bauchi an army barracks was bombed on June 16, 2011, an Islamic sect popularly called Boko Haram claimed
responsibilities for some of the blasts. A lot of lifes have been lost in Nigeria in fact Nigerians are engulfed in
fear and are proned to all the diseases related to fear. In December 2012 American citizens are warned to desist
from travelling to Nigeria and certain zones and states were particuliarised as hot zones where life are unsafe as
there may be bomblasts in the zones. Americans were intimated that if they should visit, Nigeria should contact
the America embassy before embarking on any travelling. According to a united states security group Clayton
consultants, Nigeria is among the worlds top eight kidnapping hotspots, along side war zones and failed states
such as Afghanistan,lrag and Somalia.

2. Personalities and Characteristics Of Violent Individuals

The National Association of Resident Doctors (NARD), Neuro-Psychiatric Hospital Yaba declared in a
seminar the upsurge in violence, bombings and kidnapping the psychological impact on Nigerians and the
coping strategies. The seminar was organized because many Nigerians are engulfed in fear as a result of
bombing and occurrence of kidnapping. They observed that major psychological impact are shock and acute
stress reactions, this has culminated in today’s epidemic proportion. These acts are perpetrated by antisocial
personalities or by psychopath terrorists. Psychopath can be intelligent and have contact with reality. They are
law breakers, deceitful, aggressive and reckless in disregarding safety. Psychopaths can not feel empathy or
affection for others. Those who are present or nearly exposed to trauma of violence or in a bid to help victims,
societies, communities or corporate bodies are engulfed in psychological reactions.Nwokedi (2000) reported
that kidnapping and terrorism is a fall out of youth unemployment and display of stupendous inexplicable ill-
gotten wealth by leaders. Kidnapping, according to criminal law is the taking away or transportation of a person
or persons against his or her will, usually to hold the person in false imprisonment or confinement without legal
authority. This may be done for a ranson or in furtherance of another crime. While terrorism means to Frighten
“The terror cum bricus was a panic and state of emergency in Rome in response to the approach of warriors of
the cumbri tribe in 105BC.Factors of Violent Behaviours Different or various factors accounts for Involvement
in violence and terrorism. There are biological, psychological, andsocial factors that enhances violence:

Age: Males between the ages of 15 and 30 years tend to be the most violent subgroup irrespective of
culture(Blumenrach 1993; Fareta 1981; Kroll &Mackenzic 1983; Shah Fineberg&James 1991). The elderly are
disproportionately represented in the population that may become violent (Astroen, Bucht, Eisemann,
Nombery&Saveman (2002) Hindley of Gorden 2000; Petrie 1984). In a study of 200 cases of assault at the
Cincinnati Veterans Administration of Medical centre, Jones (1985) discovered that 58.5% of the assaults took
place in the geriatric facility. The statistics is noteworthy because the institution also had a larger psychotic and
substance abusing population.

Substance Abuse: There is probably no psycotrophic or psychoactive drug either legal or illegal that does not
correlate with violence when it is abused. Whether the abuse is going on a meth high, coming off vacuum or
experiencing the withdrawal or heroine, violence and drug use to have a strong relationship. (Blumenrach
1993b; Piercy1984,Rada 1981;Simonds &Kashani 1980). Alcohol has been associated with more than half of
reported cases in psychiatric institutions (BachyRita,Lion&Climent 1971). The potential for violence is further
increased when individuals who have a history of psychosis engage in alcohol or drug use (Klassen’ Connor
1988; Yesavage&Zarcone 1983)

Predisposing History of Violence: A history of serious violence, homicide, sexual attacks, assault or threat of
assault with a deadly weapon is one of the best prodictors of future violence (Califonia Occupational Safety and
Health Adminstration 1998,Fareta 1981, Monahan 1981).
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3. Psychological Disturbance

A variety of mental disorders may be predisposing to violence the anti social personality type who has
a history of violent behaviours, emotional callousness,impulsity and manipulative behaviour. The borderline
personality who lacks adequate ego to continue intense emotional drives and repeatedly exhibits emotional
outbursts. The paranoid is on guard against and constantly anticipating external threat, the manic who has
elevated moods,hyperactively and excessive involvement in activities that may have painful consequences, the
explosive personality who has sudden escalating periods of anger, the schizophreme who is actively
hallucinating and has a bizarre or grandose delusions, the attack victim, who is fearful dissociative and has
extreme flight or fight reactions and acting out suicidal plans (Blumenriach 1993; Greenfield, McNal& Binder,
1959;Heilbrum, 1990; Heilbrum&Halmbrum, 1989;Klassan O.Connor, 1988;Murdach 1993).

Social Stressors

Blumenreich(1993) & Munoz: Joaquin, NovalMoringo, Garcia & Concha (2002) reported that loss of
job, job stress, break up in a relationship, a past history of physical or sexual abuse and financial reversals are a
few of the social stressors that cause acute frustration and rage in an out of control social environment that leads
to violence.

Family History

A history of violence within the family is often carried into other environment. An early childhood
characterized by an unstable and violent home is an excellent model for future violence (Wood &Khuri 1984).
A history of social isolation or lack of family & environmental support also may heighten the potential for
violence (Halbrun&Halbrun, 1989, Munoz 2000). Bases Of Violence

There are biological, psychological and social bases for violence. Biologically low intelligence,
hormonal imbalance, organic brain disorders, neurological and systemic changes of a psychiatric nature
diseases, chemicals, intense chrome pain or traumatic head injury may lead to more violence-prone behavior
(Fish bain Cutler, Rosomoff, & Steele-Rosomofff (2000); Hamsfra 1986; Helbrun 1990; Heibrum&Heibrum
1989). Psychiologically specific situational problems, certain functional psychoses and character disorder are
predisposing to violence (Greenfield, McNal&Buder1989), Klassen&D’Connor 1988).Socially, modeling the
violent behavioural norms of family, peers & the environment within which one lives can trigger violent
tendencies (Nisbelt 1993, Tardif 1984, Wood &Khuri 1984).Specific on site physical environmental stressors
such as heat, crowding, noise, conflict and poor communication can trigger violence (Anderson 2001, Jensen
&Absher 1984). When all these ingredient are mixed together, the result start to resemble the kinds of people
and environments with which the crises worker is likely to come in contact (Tardiff 1984).

4. Symptoms In People Exhibiting Violence Behaviours

Most people react to the stress of violence with an emotional or somatic response which are normal
reaction and do not constitute mental disorders in themselves. Some people seek help from their Doctors or
Counsellor, some people faces sleeping problems, eating problems, head aches, increased level of arousal,
cognitive confusion, poor concentration, memory difficulties, distressing dreams or nightmares, instrusive
thoughts or images, behavioural withdrawal or isolation, increased compulsiveness, increased use of drugs and
alcohol, hyper vigilance, reluctance to leave home, emotional fear, sadness, anger and irritability are other
challenges. Adebayo(2004) reported that acute stress reaction is another psychological impact which is said to
be transient response which sometimes occurs immediately following exposure to or during an exceptionally
severe event but subsides within a short period of time usually hours or days. He also observed that Post
Traumatic Stress Disorder (PTSD) is an intense prolonged and sometimes delayed reaction to an intensely
stressful event. The core symptoms are hyper arousal, poor concentration, irritability and persistent anxiety.

Research Rationale

There are reports on the national daily bases and sophisticated media about the occurrences, tenacity and
waves of violence. There appears to be increment in the rate of ailments and diseases associated with fear.
Economically, investors desert Nigeria because of the fear of mishap and dangers that may erupt their business
as a result of violence occurring in daily basis in Nigeria. The reports of disasters in print and visual media about
violence throws Nigerians into social and psychological problems. The researcher therefore traces the
genealogy, occurrences and reported that it appears to be one of the tendencious problems ravaging Nigeria.
One continue to languish that Nigerians image is dented nationally and internationally, Nigeria is rated as one of
the 8 hot zones or war zones in the world where violence of bombing and kidnapping is very high.
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5. Conclusion

Based on the aforementioned it can be concluded that majority of Nigerians are susceptible to social
and psychological stress resulting to violence. The bases of Nigerians violent behaviors are historical looking at
the antecedents. The violent behavior in Nigeria has historical background. Majority of Nigerians experience
somatic and psychosomatic ailments that are not alien to violence.

6. Significance Of The Study

The study could be of benefit to the students, teachers, counsellors, curriculum planners, religious
organizations, health care Practioners, law enforcement agents, parents and guardians. Student could learn
about the occurrence effects and remedies for involvement in violence. Teachers would be able to teach courses
that would stem the tides of violence. Curriculum planners would be able to incorporate into the national
curriculum areas to be taught and reduce the wave of violence, counsellors would counsel the students and
Nigerians about the causes, symptoms and consequences of violence. Religious leaders; Pastors and Imams
could preach to the congregation the evil effects of violence. The health care practioners could diagnose and do
prognoses to the clients manifesting violence related ailments, the law enforcement agents could be able to
mount surveillance and handle cases involving violence with reduced problems. Parents and guardians could be
able to understand children showing violent behaviours and handle their wards manifesting behaviour problems
resulting to violence.

7. Recommendations

There should be critical stress management techniques such as debriefing. 1t should be incorporated
into the national curriculum education inbued in stress management. There should be outreach to affected
population, provision should be made in form of crisis counselling, bereavement counselling and distribution of
materials on stress reactions. There should be moral reawakening beyond persuasive insincere language or
rhetoric. Nigeria leaders should be responsible and responsive, there should be reduction in the gap between the
rich and the poor. Election of political leaders should go beyond winners takes all. There should be
reconsideration and reconciliation after election. The rigging and fraud that permeates all the political system of
Nigeria should be eschewed. Above all Nigerians should be trained and taught to be job creators and not
seekers. Reorientation programmes should be timely provided for Nigeria youths. Also adequate infrastructure
and facilities should be provided. There should be repositioning and strengthening of the health sector and
agencies responsible and responsive for emergences should be in place.
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Abstract

Cloud computing is an Internet based computing which aims at providing hardware and software
resources. It enables the users to access and share information from devices like laptops, desktops, smart
phones, etc. which have ability to connect to the Internet. Cloud computing caters to dynamism, abstraction and
resource sharing. The project mainly deals with the creation of Integrated Development Environment for the
java language to code, compile, run, test and debug the code using the browser based IDE through the Internet
and a web browser. The project is aimed at creating a browser based IDE to code in Java language in the cloud
which will allow real time collaboration with the peers.

Keywords: Centralized Compiler, Cloud Computing, Collaborative Learning Tools, Peer Reviewing, Browser
Based IDEs, Compiler, Document Sharing.

1. Introduction

Cloud Computing describes a new supplement, consumption and delivery model for IT services based
on Internet protocols and it typically involves provisioning of dynamically scalable and often virtualized
resources. It is a byproduct and consequence of the ease-of-access to remote computing sites provided by the
Internet according to their own needs. This may take the form of web-based tools or applications that users can
access and use through a web browser as if the programs were installed locally on their own computers. There
are five known ways of providing cloud computing currently viz. public, private, community, combined and
hybrid cloud computing. The users need not care how to buy servers, software.This project mainly deals with
the creation of Integrated Development Environment for the java language to code, compile, run, test and debug
the code using the browser based IDE through the Internet and a web browser. The IDE will permit easy
development, testing and debugging of applications. Cloud computing is a model for providing computation,
software, data access and storage services that do not require end-user knowledge of the physical location and
configuration of the system that delivers the services.

1.1 Collaborative Writing

The cloud will allow the real time collaboration with peers. Collaborative writing allows the users to
work concurrently on single document. Computer-supported collaborative writing has received attention
since computers have been used for word processing. Research that analyzes collaborative writing in terms of
group work processes, focusing on issues such as process loss, productivity, and quality of the outcomes [5], [6];
and research that studies collaborative writing in terms of group learning processes, focusing on topics such as
establishing common ground, knowledge building, and learning outcomes [4]. Collaborative writing is an
iterative and social process that involves a team focused on a common objective that negotiates, coordinates,
and communicates during the creation of a common document is a cognitively and organizationally demanding
process.

1.2 Centralized Compiler

The paper aims to describe centralized compiler which helps to reduce the problems of time, cost and storage
space by making use of the concept of cloud computing. Also, the trouble of installing the compiler on each
computer is avoided.The main reason for creating the project is to provide a centralized compiling scheme [2],
[3]. Also, it will act as a centralized repository for all the codes written. The other major advantage that this
system will have over the others is that it will make the users system lightweight i.e. there will be no need to
maintain separate compilers at the client side[2],[3]. Also, the process of maintenance and distribution of
dynamic usernames and passwords will be greatly simplified. Also, authentication and personalized task
distribution will be made possible. A compiler, which is the heart of any computing system, transforms source
code from a higher level language to a lower, machine level language. This is mainly done in order to create
executable files which can then be run in order to execute the program and its instructions [2].
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2. Related Work

(1) Cloud computing implies a service oriented architecture, reduced information technology overhead
for the end-user, great flexibility, reduced total cost of ownership and on demand services among other
advantages. The National Institute of Standards and Technology (NIST) defines Cloud Computing* as a model
for enabling easy, on demand network access to a shared pool of configurable computing resources (e.g.,
networks, servers, storage, applications, and services) that can be rapidly provisioned and released with minimal
management effort or service provider interaction. Some of them are lower costs, better computing, location
independence, better security (although this advantage in clouded with doubts of loss of some sensitive data)
[8].
(2) Cloud computing can be viewed from two different aspects. One is about the cloud infrastructure which is
the building block for the up layer cloud application. The other is of course the cloud application. By means of
three technical methods, cloud computing has achieved two important goals for the distributed computing: high
scalability and high availability. Scalability means that the cloud infrastructure can be expanded to very large
scale even to thousands of nodes. Availability means that the services are available even when quite a number of
nodes fault. SaaS provides Internet application to the customer also provides the software the off-line operation
and the local data storage, lets software and service which the user all may use it anytime and anywhere to
order.
(3) The concept of computing comes from grid, public computing and SaaS. It is a new method that shares basic
framework. The basic principles of cloud computing is to make the computing be assigned in a great number of
distributed computers, rather than local computer or remoter server. This article also introduces the application
field the merit of cloud computing, such as, it do not need user‘s high level equipment, so it reduces the user‘s
cost [9].1t provides secure and dependable data storage center, so user needn‘t do the awful things such storing
data and killing virus, this kind of task can be done by professionals. Users can enjoy the service even he knows
nothing about the technology of cloud computing and the professional knowledge in this field and the power to
control it.

3. System Architecture

RegistrationLogin Module

UserDetails —_— " " —————
(reen ) [ o )

IDE

Create/OpenDelete Module

Create new Open Delete
Project/File ProjectFile Project/File
— |
ProjectDB Save Module

Compilation/Run/Debug Module

=) )

Figl.System Architecture
The various modules involved in Browser Based IDE to Code in the Cloud are as follows:

1. Registration:-This module accepts the details of a new user and stores it in the UserDetailsDB database.
This action is logged in the Logs database. This module ensures that the user is registered before the first
login.

2. Login:-A registered user should login with his username and password to use the IDE. This module
facilitates login and user authentication using UserDetailsDB database. This action is logged in the Logs
database.

3. Create new Project/ File:-This module permits valid users to create new projects with the name of their
choice. They can also create new files within these projects. The details of the projects are stored in the
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ProjectDB database and those of the files are stored in FilesDB database. These actions are logged in the
Logs database.

4. Open Project/ File:-This module permits valid users to open existing projects and files. The user’s access
rights to the projects and files are checked from the AccessDB database. The action of opening project is
logged in the Logs database.

5. Delete Project/ File:- This module permits the valid users to either delete certain files of a project or delete
the entire project itself. The time at which the delete action is performed along with the User ID of the user
who performs it is logged in the Logs database.

6. Save:- This module allows the valid users to save their projects and files. These projects are stored in
ProjectDB database and the files are stored in FilesDB database.

7. Compile:- This module allows the users to compile their Java code by invoking a compiler. The result of
compilation is displayed to the user.

8. Run:- This module allows users to run the compiled Java code. The result of this action is displayed to the
user.

9. Debug:- This module permits the users to insert breakpoints in the code for the purpose of debugging.

10. Share:- This module permits valid users to share the projects with other users. The User ID of the peer
with whom the project is shared and the access rights granted are store in the AccessDB database. This
action is logged in the Logs database.

4. Features

1. Ability to create new projects and files:- The IDE will allow the users to create new projects and to name
the projects according to their choice. It will permit the creation of new files within the project to write Java
code.

2. Easy modification of existing code:- The IDE will have the ability to edit and modify the already written
code in various files.

3. Saving the files and project for future access:- The files and projects will be saved on the cloud itself and
will be easily available to the users from anywhere and at anytime.

4. Easy development, testing and debugging of applications:-

The IDE will have tools for easy development of the applications. It will have an integrated Java compiler

to review the build errors. It will also allow users to employ breakpoints in their code in order to debug the

code.

Sharing projects with peers: - The IDE will allow users to share the projects with peers.

Real time collaboration:- The IDE will allow the users to share code and to modify the same files by real

time collaboration feature.

oo

5. Future Scope

The software can be extended in the future to include Java EE technologies like JSP, Servlets and also
other advanced functionalities like code completion, syntax highlighting, sharing code with hyperlinks and
support for other languages.

6. Conclusion

The project aims at creating & compiling Java & Php code in the cloud and also aims to provide the
special feature of real time collaboration for the users. As compared to the current scenario where each machine
need to install compilers separately. This would eliminate the need to install compilers separately. So we can
check our code at the centralized server. Advantage of this project is that whenever the compiler package is to
be upgraded it can be done easily without again installing it on each and every machine.
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Absract: This paper describes is to monitoring the real time environment and data logger using ARM
processor. The various parameters of the surrounding system such as temperature, humidity, gas, fire and
battery are acquired and processed through the Arm microcontroller and stored in a data logger and also we can
analysis in Graphical Lcd.Additional features of this project is to locate the exact position of the sensed data
from the sensors through Gps.The paper will describe decision regarding what resources were included in the
device as well as how to provide flexibility in order to meet a diverse range of application.

Keywords-:Bms, Data Logger, hyper terminal,LPG, POT, Sd card, Tdmi

1. Introduction

We had multiple upcoming projects that appeared to require the low power of a 32-bit CPU, so we set
out to design a board that would work for these projects as well as future projects. A board was designed around
the Microchip ARM7TDMI LPC2148.This paper describes the project hardware and software requirements and
other considerations in the board design as well as component selection and flexibility issues.

2. Block Diagram

In the below, Block diagram there are three main applications involved they are: Industrial, Battery
management system and Data logger. In Industrial application we measure (temperature, humidity, gas and
pressure) through sensors. This sensed data are conditioned (by amplification) and given to the Microcontroller.
In Battery Management System (BMS) for every periodic of time it monitor the (current) through sensors and
send the data to the Microcontroller. This obtained data from the Microcontroller are sent to data logger for
storing in sd card without any delay in a real time and viewed in a Graphical Lcd

230V AC
Input

ARM 7

Sensors are interfaced with ARM Processor
3. Sensors
A sensor (also called detector)is a converter that measures a physical quantity and converts into a
signal which can be ready by an observer or by an (today mostly electronic)instrument.

3.1: HUMIDITY:
Humidity is the amount of water vapor in an air sample.
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HUMIDITY SENSOR

Circuit diagram of humidity sensor

Circuit description:

This circuit is designed to measure the humidity level in the atmosphere air. The humidity sensor is
used for the measurement device. The humidity sensor is consists of astable mulitivibrator in which the
capacitance is varied depends on the humidity level. So the multivibrator produces the varying pulse signal
which is converted into corresponding voltage signal. The voltage signal is given to inverting input terminal of
the comparator. The reference voltage is given to non inverting input terminal. The comparator is designed by
the LM 741 operational amplifier. The comparator is compared with reference humidity level and delivered the
corresponding error voltage at its output which is given to next stage of gain amplifier in which the variable
resistor is connected in the feedback path by adjusting the resistor we can get the desired gain. Then the final
voltage is given to microcontroller or other circuit in order to find the humidity level in the atmosphere.

3.2: Temperature:

10K

THERMISTOR

Temperature measurement using thermistor

In this circuit the thermistor is used to measure the temperature. Thermistor is nothing but temperature sensitive
resistor. There are two type of thermistor available such as positive temperature co-efficient and negative
temperature co- efficient. Here we are using negative temperature co-efficient in which the resistance value is
decreased when the temperature is increased.

3.3: Gas:

Ideal sensor for use to detect the presence of a dangerous LPG leak in your car or in a service station,
storage tank environment. This unit can be easily incorporated into an alarm unit, to sound an alarm or give a
visual indication of the LPG concentration. The sensor has excellent sensitivity combined with a quick response
time. The sensor can also sense iso-butane, propane. The unit will work with a simple drive circuit and offers
excellent stability with long life.

0106

o
GAS SENSOR @7
[

Al

Circuit diagram of gas sensor
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Circuit description:

This circuit is mainly designed to sense the present LPG GAS in the atmosphere. The LPG GAS
(Propane) is sensed by the gas sensor. The gas sensor is the one type of transducer which produces the voltage
signal depends on the gas level. Then the voltage signal is given to inverting input terminal of the comparator.
The comparator is constructed by the operational amplifier LM 741. The reference voltage is given to non
inverting input terminal. The comparator compares with normal reference signal and produces the
corresponding output error signal. Then the output voltage is given to microcontroller in order to determine the
presence of a dangerous LPG leak.

3.4: Fire:
3.4 .a: Flame sensor:

The flame sensor is used to detect the flame occurrence. When the sensor detects the fire then it
became short-circuit. When there is no fire the sensor become open circuit

Circuit diagram of fire sensor

Circuit description:

The flame sensor is connected with resistor. This connection formed the voltage divider network which
is connected with inverting input terminal of the comparator. The reference voltage is given to non inverting
input terminal. The comparator is constructed with LM 741 operational amplifier. When there is no fire, the
flame sensor became open circuit. So the inverting input terminal voltage is greater than non inverting input
terminal (reference voltage). Now the comparator output is -12V which is given to the base of the switching
transistor BC547. So the transistor is cutoff region. The 5v is given to 7404 IC. The 7404 is the hex inverter
with buffer. Hence zero voltage is given to microcontroller. When there is fire occurred, the flame sensor
became short circuit. So the inverting input terminal voltage is less than non inverting input terminal (reference
voltage). Now the comparator output is +12V which is given to the base of the switching transistor BC547. So
the transistor is turned ON. The zero voltage is given to 7404 IC. Hence +5v voltage is given to microcontroller.
In the microcontroller we can detect the fire with the help of software.

4. Interfacing With Gps

Wicro

GPS Modem |y  MAX232

Controller

This is a third generation POT (Patch Antenna On Top) GPS module. This POT GPS receiver providing a
solution that high position and speed accuracy performances as well as high sensitivity and tracking capabilities
in urban conditions & provides standard NMEAO183 strings in “raw” mode for any microcontroller. The
module provides current time, date, latitude, longitude, speed, altitude and travel direction / heading among
other data, and can be used in a host of applications, including navigation, tracking systems, fleet management,
mapping and robotics. This is a standalone GPS Module and requires no external components except power
supply decoupling capacitors. It is built with internal RTC Back up battery. It can be directly connected to
Microcontroller's USART. The module is having option for connecting external active antenna if necessary. The
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GPS chipsets inside the module are designed by MediaTek Inc., which is the world's leading digital media
solution provider and largest fab-less IC company in Taiwan. The module can support up to 51 channels. The
GPS solution enables small form factor devices. They deliver major advancements in GPS performances,
accuracy, integration, computing power and flexibility. They are designed to simplify the embedded system
integration process.

5. Interfacing with Graphical LCD

R31 10K
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VSSs P04 |7 RAW 24
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c48] Xie _jcas

This project is designed to interface graphical: CD to ARM based microcontroller. Data entry is through PC’s
hyper terminal and the received data is displayed on graphical LCD. MAX 232 is used to communicate with the
hyper terminal. The LPC2148 are based on a 16/32 bit ARM7TDMI-S™ CPU with real-time emulation and
embedded trace support, together with 128/512 kilobytes (kB) of embedded high speed flash memory. A 128-bit
wide memory interface and a unique accelerator architecture enable 32-bit code execution at maximum clock
rate. For critical code size applications, the alternative 16-bit Thumb Mode reduces code by more than 30% with
minimal performance penalty. With their compact 64 pin package, low power consumption, various 32-bit
timers, 4- channel 10-bit ADC, USB PORT,PWM channels and 46 GPIO lines with up to 9 external interrupt
pins these microcontrollers are particularly suitable for industrial control, medical systems, access control and
point-of-sale. With a wide range of serial communications interfaces, they are also very well suited for
communication gateways, protocol converters and embedded soft modems as well as many other general-
purpose applications.

6. Flow Chart And Result

oy
(e

Flow chart of the project
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7. Conclusion

The ARM7TDMI LPC2148 board has proven to be efficacious and robust in the above projects. Its
flexibility to adapt to a wide range of Application. Future plans for this board include the all automated
Management System described above as well as remote access and replacement of an embedded PC system
controlling an industrial machine.
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Abstract:

Data mining concepts and techniques can help in solving many problems. Useful knowledge may be
hidden in the data stored. This knowledge, if extracted, may provide good support for planners, decision makers,
and legal institutions or organizations. Hence Pattern discovery, as one of the powerful intelligent decision
support platforms, is being increasingly applied to large scale complicated systems and domains. It has been
shown that it has the capacity to extract useful knowledge from a large data space and present to the decision
makers. This will contribute to the detection of illegal activities, the governance of systems, and improvements
in systems. This paper proposes a work to develop a mechanism that allows the system to work interactively
with a user in detecting, characterizing and learning unusual and previously unknown patterns over groups of
records depending on the characteristics of the decisions. The data mining in real time could even help to alert
Railways when something untoward happens. Hence this innovative mechanism focuses on detecting anomalous
and potentially fraudulent behavioral patterns within set of railway reservation transactional data .The pattern
based analysis will include the possible detection of fake ids, fake booking , an unusual pattern like reservation
of a person for trains in two different directions on a given date form the same starting city etc.

Keywords: Anomalous transactions, data mining, fraudulent transactions, hash map, pattern, pattern
discovery, rule based discovery.

1. Introduction

All Data Mining is the process of discovering new correlations, patterns, and trends by digging into
(mining) large amounts of data stored in warehouses, using artificial intelligence, statistical and mathematical
techniques. Data mining is the principle of sorting through large amounts of data and picking out relevant
information. It has been described as "finding hidden information in a database. Alternatively, it has been called
exploratory data analysis, data driven discovery, and deductive learning” [13] and "the science of extracting
useful information from large data sets or databases". The interesting patterns are presented to the user and may
be stored as new knowledge in the knowledge base. According to this view, data mining is only one step in the
entire process, albeit an essential one because it uncovers hidden patterns for evaluation [14]. It is usually used
by business intelligence organizations, and financial analysts, but it is increasingly used in the sciences to
extract information from the enormous data sets generated by modern experimental and observational methods.
One of main area where data mining can be used in the industry is in monitoring systems. The specific tasks in
automated transaction monitoring systems are the identification of suspicious and unusual electronic
transactions. An unusual pattern is an observation or a point that is considerably dissimilar to or inconsistent
with the remainder of the data. Detection of such outliers or patterns is important for many applications and has
recently attracted much attention in the data mining research community.

Pattern-based analysis looks for anomalies indicative of fraud or error in normal patterns of data. It is
growing gradually and becomes more important with the quick development of computer technologies with
increasing capacity to collect massive amounts of valuable data for pattern analysis. In real life, fraudulent
transactions are interspersed with genuine transactions and simple pattern matching is not often sufficient to
detect them accurately. Often times, discrepancies in transaction data are missed when analysis doesn’t go
beyond known problems. Discrepancies may result from unanticipated behavior that pattern-based analysis is
more apt to uncover.The basic question asked by all detection systems is whether anything strange has occurred
in recent events. This question requires defining what it means to be recent and what it means to be
strange.“What’s strange about recent events”. WSARE operates on discrete data sets with the aim of finding
rules that characterize significant patterns of anomalies [9]. In general, anomalies can be defined as any
observations that are different from the normal behaviour of the data. Many traditional anomaly detection
techniques look at the data records individually, and try to determine whether each record is anomalous with
respect to the historical distribution of data. A Bayesian Network likelihood model and a conditional anomaly
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detection method are considered by [10],[11]. In terms of data mining, fraud detection can be understood as the
classification of the data. Research on fraud detection has been focused on the pattern matching in which
abnormal patterns are identified from the normality [12]. Input data is analysed with the appropriate model and
determined whether it implies any fraudulent activities or not. One could use the classical data mining tools to
get supporting data to confirm or refute existing personal perception, but one also cannot be assured that there
are no better-fitting explanations for the discovered patterns, or even that no important information has been
missed in the entire data mining process. For a relatively complex real problem with a large data space, all
traditional knowledge acquisition and data mining tools would become obviously inefficient, even helpless in
some ways. For a larger mixed-mode database with more unanticipated variations than normal ones, even the
domain experts would find it difficult to reach useful results. Hence this limitation motivates to develop a
technique that searches for suspicious patterns in the form of more complex combinations of transactions and
other evidence using background knowledge. There are many indicators of possible suspicious (abnormal)
transactions in traditional illegal business. Here we concentrate on fraudulent patterns; This paper proposes a
work that aims to identify certain forms of knowledge that can be inferred from the information infrastructure
that supports railway reservation booking systems. It will also assess the integration of data mining with these
systems as a means to facilitate the extraction of useful knowledge.The purpose of this short paper is to present
an idea of finding fraudulent patterns from a railway reservation dataset and proposing a mechanism to achieve
the same. The structure of the rest of the paper consists of an introduction to data mining and pattern discovery
concepts, followed by a brief description of the key aspects of proposed work. This section sets the scene for the
main methodology for a fraudulent pattern discovery. The paper then concludes with a scope and limitation.

2. Methodology
2.1. Problem Definition

Pattern discovery from large datasets has been an active field of research for the past two decades.
These studies are driven by a desire for automated systems which can search, analyse, and extract knowledge
from the massive amount of data collected in many fields. The main goal is to replace the conventional manual
examination methods which are expensive, inaccurate, error prone and limited in scope. Reservation records
should also be searched for unusual patterns and undiscovered knowledge. This proposed work demonstrates
that different kinds of illegal manipulation or ways used in railway reservation transactions can be discovered by
identifying particular patterns and track them in the datasets. Fraud indicators in the railway reservation
transactions are the focus of this work. The problem is formulated by,

Recognising those indicators, the patterns associated with them, and the human behaviour underlying these
patterns;
A data mining approach to automate the discovery of the illegal activities that generate the patterns.

2.2. Significance
This study will contribute to current efforts in establishing better systems to support the railway
reservation governance. To achieve this, two main problems are addressed.

Assessing the patterns hidden in reservation transaction records which can be used to point out useful
knowledge.

Automating the discovery of some of these patterns from reservation records by applying data mining
techniques.

A major problem is the lack of published work that addresses the automatic extraction of knowledge from
railway reservation systems. Therefore, in some aspects, this is a pioneering study.

2.3. Research Objectives

The primary objective of this work is,
To explore the use of data mining in railway reservation systems and to develop knowledge of where and how
data mining can be applied and integrated into these systems, to contribute to the discovery and alleviation of
fraud in railway reservation transactions.

As stated, the primary objective of this work is set to provide a solution to fraud bookings by agents and to
railway reservation governance by detecting fraud. To serve this primary objective, four main activities or sub-
objectives are set. They are,

2.3.1 Identify different fraudulent activities in reservation record datasets, in a variety of contexts where these
activities may take place.
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2.3.2 Identify suitable data mining techniques that may help in detecting some of the fraud activities found in
(2.3.1).

2.3.3 Design and develop a data simulator to generate reservation record datasets.

2.3.4 Identify existing tools or techniques to apply the methods found in (2.3.2) above and develop a mechanism
which serves the main objective.

2.4. Suggested Approach
This section of the paper describes the activities that would be carried out by the authors in order to
address the problem of the research.

2.4.1 Acquisition of Domain Knowledge

In addition to the literature review; a qualitative survey was conducted using unstructured interviews
because literature is sparse. This survey asked experts in the field of railway reservation systems (Railway
employees, travel agents and consultants), about their knowledge in indicating the types of frauds or unusual
patterns that may occur in reservation records.

2.4.2 Data collection

For the proposed work the relevant data set is the records of railway reservation transactional data.
Hence the required data set is collected and studied successfully. It has been studied that this transactional
database mainly consist of master files as

- Train Index

- Station Index

- Category Index

- Fare Index

-PNR Index

- Current Index

-Reservation Index

These master files contain the overall details of specific nature. Based on the observations made from the
collected railway reservation transactional data set, the required relevant database is created following the same
structures.

2.4.3 Creation of fraud schemes based on the findings from the first two activities above

In this activity the author studied and analysed the behaviours found in the first two activities to come
up with a set of racketeering methods and schemes that are used in the real world. For each scheme, the author
tried to find the effect of conducting it on the datasets and how the corresponding records differ from the records
of any other usual reservation activity. The findings are summarized in lists of fraud patterns and indicators.
Based on the patterns and indicators studied for the schemes, some of the schemes would be selected for the
testing of data mining. This selection process is mostly based on the available data.

2.4.4 Data mining methods used in pattern discovery

This phase encompasses two activities. First performs the study of data mining concepts and techniques
[5]. This will help in understanding the problems data mining techniques might be useful in solving. The second
activity is to understand the existing fraud detection techniques and examine some case studies of fraud
detection in different fields [12]. This is an important activity since the focus of this study is more toward
detecting fraudulent activities in railway reservation transactions. This review helps to understand how to
formulate schemes found in order to apply detection methods.

2.4.5 Data simulation

In this step, a reservation records simulation system was developed to provide the required data for the
experiments in this research. The need for a simulator stems from not only the lack of uniform data sources but
also the lack of access to railway reservation bookings data.

2.4.6 Formulation of domain specific algorithms

For each fraud method selected in activity mentioned above (2.4.3) the rule of detecting fraudulent
activities in that scheme is formulated. A search is conducted for available tools such as data mining toolboxes
provided in MATLAB or the machine learning/data mining software (WEKA) .These tools can provide
detection methods that can be applied to extract the targeted pattern from the records. If no appropriate available
tools were found, then database queries will be implemented by the author. By analyzing the filtered
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transactions, a domain specific rule based algorithm will be designed for finding abnormal transactions at this
step.

2.4.7 Testing
Perform the tests for the developed mechanism on the appropriate datasets and analyse the results. This
step includes performance evaluation for the used methods.

3. Scope And Limitation

Data mining concepts and techniques can help in solving many problems. This paper suggests that data
mining should be studied and applied in railway management; however, it only investigates the application of a
set of techniques that are used for fraud detection. Furthermore, it is not the purpose to compare and evaluate
performance and efficiency of different algorithms; the main goal is to evaluate the usability and the efficiency
of data mining algorithm in the context of the pattern discovery. The reason of this scoping of the current work
is because it is pioneering work and more focused on addressing the problem and the solutions while efficiency
can be developed later. One of the major limitations of this study is the lack of real datasets. As data is a major
factor in the success of achieving the objectives, the existence of real datasets would have helped substantially
in the progress of the research. A property transactions data simulator was developed to overcome the lack of
data availability. While this simulator has advantages, it has some limitations and creates a finer scope for the
type of data to be worked with.
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Abstract

The cloud computing is the fastest growing concept in IT industry. The IT companies have realized that
the cloud computing is going to be the hottest topic in the field of IT. Cloud Computing reduces cost by sharing
computing and storage resources, merged with an on demand provisioning mechanism relying on a pay-per use
business model. Due to varied degree of security features and management schemes within the cloud entities
security in the cloud is challenging. Security issues ranging from system misconfiguration, lack of proper
updates, or unwise user behaviour from remote data storage that can expose user‘s private data and information
to unwanted access can plague a Cloud Computing. The intent of this paper is to investigate the security related
issues and challenges in Cloud computing environment. We also proposed a security scheme for protecting
services keeping in view the issues and challenges faced by cloud computing.

Keywords— Cloud Computing, Data Protection, Security, Application Program Interface, Average Revenue
Per user.

1. Introduction

The basic principle of cloud computing is to make the computing be assigned in a large number of
computers, rather than local computer or remote server. The cloud computing is extension of grid computing,
distributed computing and parallel computing [3]. In cloud computing the recourses are shared via internet.
Cloud computing provides the fast, quick and convenient data storage and other computing services via internet.
The cloud computing system is like your virtual computer that is a virtual location of your resources. The user
can access their resources those are placed on a cloud as on their real system resources. The user can install
applications, store data etc. and can access through internet anywhere. The user do not need to buy or install any
hardware to upgrade his machine. They can do it via internet. In future we may need only notebook PC or a
mobile phone to access our powerful computer and our resources anywhere. Security aspects of cloud computing
are gaining interests of researchers as there are still numerous unresolved issues which needed to be addressed
before large scale exploitation take place. Cloud computing is not something that suddenly appeared overnight;
in some form it may trace back to a time when computer systems remotely time -shared computing resources
and applications. More currently though, cloud computing refers to the many different types of services and
applications being delivered in the internet cloud, and the fact that, in many cases, the devices used to access
these services and applications do not require any special applications [2].
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The basic idea of cloud computing is that it describes a new supplement, consumption, and delivery model for
IT services based on Internet protocols, and it typically involves provisioning of dynamically scalable and
often virtualized resources. The attractive feature of Cloud computing is that it has made access to computing
resources a lot easier, but with that convenience has come a whole new universe of threats and vulnerabilities. In
this paper, we explore the security issues and challenges for next generation CC and discuss the crucial
parameters that require extensive investigations. Basically the major challenge for employing any efficient
security scheme in CC is created by taking some of the important characteristics into considerations such as
Shared Infrastructure, Dynamic Provisioning, Network Access and Managed Metering.

2. Cloud Computing Security Issues

Security issues are the most concerned challenges in cloud computing [3]. Cloud is expected to offer
the capabilities like encryption strategies to ensure safe data storage environment, strict access control, secure
and stable backup of user data. However, cloud allows users to achieve the power of computing which beats
their own physical domain. It leads to many security problems. We will discuss the major security concerns in
the following:

2.1. Identification and Authentication:

The multi tenancy in cloud computing allows a single instance of the software to be accessed by more
than one users [3]. This will cause identification and authentication problem because different users use
different tokens and protocols , that may cause interpretability problems.

2.2. Access control:

Confidential data can be illegally accessed due to lenient access control.If adequate security
mechanisms are not applied then unauthorized access may exist. As data exists for a long time in a cloud, the
higher the risk of illegal access [3].

2.3. Data Seizure:
The company providing service may violate the law. There is a risk of data seizure by the some foreign
government.

2.4. Encryption/ Decryption:
There is an issue of the Encryption/ Decryption key that are provided. The keys should be provided by
the customer itself.

2.5. Policy Integration: Different cloud servers can use different tools to ensure the security of client data. So
integration policy is one of the major concerns of security.

2.6. Audit: In cloud computing the Cloud Service Provider (CSP) controls the data being processed. CSP may
use data while being processed [3]. So the process must be audited. The all user activities must be traceable.
The amount of data in Cloud Computing may be very large. So it is not possible to audit everything.

2.7. Availability: Availability is the major concern in the cloud computing. When the client data is virtualized,
clients have no control on the physical data [3]. If in the cloud, the data or service is not available, it is rigid
to fetch the data.

2.8 Network Consideration

Cloud computing is a technique of resource sharing where servers and storage in multiple locations are
connected by networks to create a pool of resources. When applications are run, resources are allocated from
this pool and connected to the user as needed. The missions of connecting the resources (servers and storage)
into a resource pool and then connecting users to the correct resources create the network's mission in cloud
computing. For many cloud computing applications, network performance will be the key to cloud computing
performance.

2.9. Virtualization Paradigm

In order to process a user request in CC environment, a service provider can draw the necessary
resources on demand, perform a specific job and then relinquish the unneeded resources and often dispose them
after the job is done. Contrary to traditional computing paradigms, in a cloud computing environment, data and
the application is controlled by the service provider. This leads to a natural concern about data safety and also its
protection from internal as well as external threats. Usually, in a cloud computing paradigm, data storage and
computation are performed in a single data enter that may led to the development of various security related
failure.
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2.10. Mapping machines

Cloud computing offers a means to decouple the application activities from the physical resources
required. This has enabled consolidation of multiple applications onto a lesser number of physical servers
resulting in an increase in server utilization. Such decoupling of resources is facilitated by the concept of a
virtual machine which encapsulates an application with a specific set of functionalities. Physical resources are
made available to the virtual machine by a guest operating system running on each physical machine. The
virtual machine runs over this guest operating system which also provides facilities for creation, destruction and
migration of virtual machines. The different security parameters are required to facilitate these functions in
cloud computing.

2.11 Secure Data Management

As data is an important tool of CC the some aspects of the secure cloud, namely aspects of the cloud
storage and data layers. In particular the security issues ranging from ways of efficiently store the data in foreign
machines to querying encrypted data, as much of the data on the cloud may be encrypted is a critical challenge
for implementing security schemes in Cloud Computing [8].

2.12 Resource Allocation

With the cloud model, we lose control over physical security. In a public cloud, we are sharing
computing resources with other companies. In a shared pool outside the enterprise, we don't have any
knowledge or control of where the resources run. Exposing our data in an
environment shared with other companies could give the government "reasonable cause" to seize your assets
because another company has violated the law. Simply because we share the environment in the cloud, may put
your data at risk of seizure. Storage services provided by
one cloud vendor may be incompatible with another vendor's services should decide to move from one to the
other. Thus to secure the resources in a cloud demand highly encrypted schemes.

3. Challenges Of Security Schemes

Cloud Computing represents one of the most significant shifts in information technology many of us
are likely to see in our lifetimes. Basically the major challenge for employing any efficient security scheme in
CC is created by the tasks expected from the clouds. Security schemes look like a defense tool which every
organization needs. However there are some challenges the organizations face while deploying a security system
in Cloud computing. Some of them are:

3.1 Abuse and Nefarious Use of Cloud Computing

Providers offer their customers the illusion of unlimited computer, network, and storage capacity often
coupled with a friction less registration process where anyone with a valid credit card can register and
immediately begin using cloud services. Some providers even offer free limited trial periods. By abusing the
relative anonymity behind these registration and usage models, spammers, malicious code authors, and other
criminals have been able to conduct their activities with relative impunity.

3.2 Insecure Interfaces and APIs

Cloud computing providers expose a set of software interfaces or APIs that customers use to manage
and interact with cloud services. Provisioning, management, orchestration, and monitoring are all performed
using these interfaces. The security and availability of general cloud services is dependent upon the security of
these basic APIs. From authentication and access control to encryption and activity monitoring, these interfaces
must be designed to protect against both accidental and malicious attempts to circumvent policy. Furthermore,
organizations and third parties often build upon these interfaces to offer value-added services to their customers.
This introduces the complexity of the new layered API; it also increases risk, as organizations may be required
to relinquish their credentials to third parties in order to enable their agency.

3.3 Malicious Insiders

Another important challenge regarding implementing security schemes is the threat of a malicious
insider. This threat is amplified for consumers of cloud services by the convergence of IT services and
customers under a single management domain, combined with a general lack of transparency into provider
process and procedure. For example, a provider may not reveal how it grants employees access to physical and
virtual assets, how it monitors these employees, or how it analyzes and reports on policy compliance (e.g. [7],
[1]). To complicate matters, there is often little or no visibility into the hiring standards and practices for cloud
employees. This kind of situation clearly creates an attractive opportunity for an adversary — ranging from the
hobbyist hacker, to organized crime, to corporate espionage, or even nation-state sponsored intrusion. The level
of access granted could enable such an adversary to harvest confidential data or gain complete control over the
cloud services with little or no risk of detection.
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3. 4 Shared Technology Issues

Vendors deliver their services in a scalable way by sharing infrastructure. Often, the underlying
components that make up this infrastructure (e.g., CPU caches, GPUs, etc.) were not designed to offer strong
isolation properties for a multi-tenant architecture. To address this gap, a virtualization hypervisor mediates
access between guest operating systems and the physical compute resources. Still, even hypervisors have
exhibited flaws that have enabled guest operating systems to gain inappropriate levels of control or influence on
the underlying platform. A defence in depth strategy is recommended, and should include compute, storage, and
network security enforcement and monitoring. Strong compartmentalization should be employed to ensure that
individual customers do not impact the operations of other tenants running on the same cloud provider.
Customers should not have access to any other tenant’s
actual or residual data, network traffic etc.

3.5 Data Loss or Leakage

There are many ways to compromise data. Deletion or alteration of records without a backup of the
original content is an obvious example [6]. Unlinking a record from a larger context may render it
unrecoverable, as can storage on unreliable media. Loss of an encoding key may result in effective destruction.
Finally, unauthorized parties must be prevented from gaining access to sensitive data. The threat of data
compromise increases in the cloud, due to the number of and interactions between risks and challenges which
are either unique to cloud, or more dangerous because of the architectural or operational characteristics of the
cloud environment.

4 PROPOSED SECURITY FRAMEWORK

In the recent years, CC security has been able to attract the attentions of a no. of researchers around the
world [4]. In this section we proposed a security scheme taking regarding issues and challenges keeping in
mind. Our aim is to design and develop a security proposal that would be accurate, secure data in shared pool,
secure for unexpected intrusions, adaptive and be of real time. The proposed secure model provides the security
of cloud services by the following ways:

4.1 Secure Cloud service

The cloud service providers with the highest margins, highest ARPU, lowest operating costs, and
lowest churn will have a significant competitive advantage in the long run. To achieve this advantage, they will
need a comprehensive cloud service delivery platform and the cost of developing such a platform with security
parameter is a factor they will need to take into account. Not all cloud service providers are the same. While
some are giants with multiple data centers worldwide, some, in particular niche service providers. That is not all
bad computing still is their business, which means they invest all their operating and capital budgets in IT
operations. And even the largest providers are not immune to security problems as the hacking of the Sony
network and the major crash of Amazon's infrastructures- a-service installation demonstrated. The security of
service provider managed by:

Check out its security staff.

Ask where its data centres are, how many it has, and what its security parameters and
proposals are.

Separating the company data from company operations has many security
advantages.

Stricter initial registration and validation processes for customers.

To enhanced credit card fraud monitoring and coordination.

Comprehensive introspection of customer network traffic.

Monitoring public blacklists for one’s own network blocks.

VVVY VYV VV

4.2 Secure Web Platform

Cloud platform services deliver a computing platform and solution stack as a service often consuming
cloud applications [5]. It facilitates deployment of applications without the cost and complexity of buying and
managing the underlying hardware and software layers. The security of the web platform is to securing all
content and data traffic - including email, web and identity traffic - moving between an organization and the
Cloud. Some schemes that protect the data and its travels within or outside the organization to the Cloud are:
i. Analyze the security model of cloud provider interfaces.
ii. Ensure strong authentication and access controls in concert with encrypted transmission.
iii. Understand the dependency chain associated with the API.
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4.3 Secure Cloud Infrastructure

Cloud infrastructure is a platform which holds the development environments and within it one would
find managed hosting environment where various applications are built. To secure this Using a secure password
management service that protects user ID and password data and can flag users that repeat passwords across
various systems. For secure cloud Infrastructure we have used:

LDAP controls and administering credentials that keep access information from being
scattered around.

Running scripts to remove access when employees leave the organization are also
proposed for identity management security.

Determine security breach notification processes.

Monitor environment for unauthorized changes/activity.

Promote strong authentication and access control for administrative access and
operations [3].

Conduct vulnerability scanning and configuration audits.

YV VVV VYV V

4 4 Secure Cloud Data Pool
When enterprises adopt cloud computing and deploy databases in virtual environments, they run the risk of
exposing highly-sensitive data to a broad base of internal and external attacks [3]. Here, we enlist strategies
to help enterprises protect their data when implementing a database security strategy in cloud or virtualized
environments.

=  Multi-tenancy: To be used for single backup system to protect multiple business units or customers and to
allocate resources to them dynamically on-demand. Therefore, every storage pool needs to be kept secure
and fully independent from the others.

= Chargeback systems: For data protection resources allocated by end-user needs, storage providers need to
track this usage by a wide range of criteria for both chargeback and billing purposes and for infrastructure
optimization purposes.

»= Robust Reporting: CC environment need an accurate way to forecast their capacity and processing needs
for budgeting purposes. It also needs to analyze usage to optimize available system resources for better
efficiencies. Thus detailed reporting and analytics not only helps in managing the current environment but
also enables trending and modelling for planning future investments.

= Quality of Service delivery: Storage pooling enables CC environment to set replication priorities for each
pool so that the most mission critical data is replicated before less important data. This QoS orientation
can be set to specific backup policies with different retention periods for a particular storage pool.

= Storage Tiering: Storage tiering is the mechanism to allocate disk drives to a storage pool according to the
capacity or performance requirements for a specific set of data under protection.

=  Global Deduplication: De duplication is a critical part of an effective data protection
environment. It is not only necessary for cost-effective optimization of the overall storage capacity but also
provides a cost effective WAN implementation for replication and movement of data to a remote location
for disaster recovery.

5. Conclusion

The proposed secure model has to ensure security of each service by applying the various security
schemes on each cloud architectural component. While most of the risk against security in Cloud computing are
caused by the involvement of computing in different plate forms. For defending the threats, developing the
secure system that will be efficient is a great research challenge. Again, ensuring each component secure is a
major research issue. Many of today’s security schemes based on specific component mode but there is a lack of
combined effort to take a common model to ensure security of each architectural component, in future though
the security mechanism become well - established for each individual component, combining all the mechanism
together for making them work in collaboration with each other will incur a hard research challenge.
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Abstract

The automated storage and retrieval systems (AS/RS) are major material handling support systems that
are commonly used in the automated factories, distribution centers, warehousing, and non manufacturing
environments. Their applications vary widely from a simple storage and retrieval system for small parts to
central systems where production, assembly, and manufacturing operations are concentrically located around
them. This paper summarizes the literature study of a Robotic automated storage and retrieval system and
development of a dedicated automated storage and retrieval system for YCCE Flexible manufacturing system
laboratory. The prototype model of automated storage and retrieval system developed consist of the control
hardware and software communicating over a field bus network. This also includes study of literature for types
of automated storage and retrieval system, study of literature for suitable environment for automated storage and
retrieval system, order processing for automated storage and retrieval system. This study of automated storage
and retrieval system and the physical model of automated storage and retrieval system will ensure better
understanding of automated storage and retrieval system for student. The development of physical prototype is
highly beneficial to acquisition of tactic knowledge and greatly benefits the development of students by
understanding the automated storage and retrieval system. This model will contribute to the ongoing
development of dedicated FMS. And this prototype model for AS/RS will be the foot step ahead to achieve the
goal.

Keywords :AS/RS, Dwell point analysis, FEM, Network system, Robotic

1. Introduction

An automated storage/retrieval system (AS/RS) can be defined as a storage system under which a
defined degree of automation is to be implemented to ensure precision accuracy and speed in performing storage
and retrieval operations.This dedicated robotic automated storage and retrieval system will be foot step ahead to
contribute to flexible manufacturing system. Development of integrated manufacturing environment has been
going on in YCCE mechanical engineering department from last few batches of PG projects. The continuous
efforts are going on towards the flexible manufacturing system for mechanical department FMS laboratory he
term flexible manufacturing cell is commonly used to refer to machine grouping that consists of either manually
operated or automated material handling, and it may or may not be computer controlled. The term flexible
manufacturing system generally means a fully automated system consisting of automated workstations,
automated material handling and computer control. Storage is an essential function in an automation system.
The material storage system allows materials to be stocked for a specified period of time, before they are re-
introduced, or are introduced for the first time, into the automation system. The sorts of stored material are
related to the product (e.g. raw materials, purchased parts, work-in-process, finished products, and scrap and
rework), the process (e.g. process refuse, such as process waste products; and tooling), and the overall support
functions in the factory (e.g. maintenance spare parts, office supplies, and plant records). Each of these material
types is typically stored under different conditions and controls. Robotic AS/RS is designed to pick and palletize
goods onto a mixed pallet which allow retrieving orders in a ready to ship sequence. Robots have frequently
been used to palletize these specialized loads. The first Robotic ASRS system has been developed by Bastian in
the world which helps to create store ready pallet.

2. Literature Review

Jeroen P Vanden Berg explains Analytical expression for the optimal dwell point in an AS/RS” he was
concentrates on deciding the dwell point in an AS/RS, to minimize the expected travel time to the position of
next operation. Report that on the basis of a simulation study the nearest-neighbor rule gives the best results for
selecting an open location within the storage area for randomized storage or within a class-region for class-
based storage. When an incoming load cannot be stored within its dedicated region it is better to assign it to a
location further away from the input and output station, than to a location that is nearer than its dedicated region.
The latter is likely to fill up the storage space for fast moving products, which may result in increased mean
travel times. They also considered three criteria when evaluating good due date performance; mean response
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time, maximum response time or the number of late requests and report that these criteria were satisfied better
when using a FCFS sequence for the retrievals than by applying specific urgency rules (giving priority to
retrievals with long waiting times). Hausman et al (1976) deal with optimal storage assignment. Results are
obtained which compare the operating performance of three storage assignment rules: random assignment,
which is similar to the closest-open-location rule used by many currently operating systems; full turnover-based
assignment; and class-based turnover assignment. It is shown that significant reductions in crane travel time
(and distance) are obtainable from class-based turnover-based rules rather than closest-open-location (essentially
random) policies. These improvements can, under certain circumstances, be directly translated into increased
throughput capacity for existing systems and may be used to alter the design (e.g. size and number of racks,
speed of cranes, etc.) of proposed systems in order to achieve a more desirable system balance between
throughput and storage capacity. According to Moon & Kim (2001) were explain shuffling or relocations are
helpful to maintain stable throughputs with all the three types of ASRS operation policies (random, 2 class-
based and 3-class-based). They are also helpful to avoid losses caused by crane travel distance increase and lack
of storage with a system under unstable production plans. Relocation does not cause any crane operation
problems since the time to re-locate items in an ASRS is too minor to affect the crane utilization. With class-
based storage policies, better throughputs and lower rack and crane utilizations are achieved. An applicable
operation policy can be selected based on the production plan variation, or a necessary variation point for
relocation to the current policy can be determined using the simulation results. Bozer & White (1990) have
developed travel-time models for ASRS machines. The S/R machine is taken to travel simultaneously
horizontally and vertically as it moves along a storage aisle. For randomized storage conditions expected travel
times are determined for both single and dual command cycles. Alternative input/output locations are considered
and various dwell-point strategies for the storage/retrieval machine are examined.

3. Concepts

The objective of this project is to develop a dedicated prototype model of Robotic automated storage
and retrieval system to facilitate study of automated storage and retrieval system for students in flexible
manufacturing system laboratory. And will be the test bed for the ongoing project for the extension for FMS
laboratory with ongoing projects in PG CAD/CAM course. And will allow for analysis of control strategies for
knowledge acquisition, knowledge development, knowledge extension, knowledge spiraling. As the lab model
are also available in the market, but they are available in standard sizes. Standard controllers they are using
which are very costly. They mostly use pneumatic controllers.As they are using pneumatic controllers the
maintenance is high due to leakages. These will be avoided as we are generating fully mechanical controls. And
it is drafted and designed according to FMS lab layout and the sizes of the work parts that will be processed on
the CNC machine tools available with YCCE FMS lab.

3.1 FLEXIBLE MANUFACTURING SYSTEM

The term flexible manufacturing cell is commonly used to refer to machine grouping that consists of
either manually operated or automated material handling, and it may or may not be computer controlled. The
term flexible manufacturing system generally means a fully automated system consisting of automated
workstations, automated material handling and computer control. In contrast to this defines a FMS as an
automated computer controlled cell and a FMC with the addition of automated storage and the retrieval as FMS.
The four basic elements of any FMS are
Robot
Workstations,
Material transport and storage system,
Computer controlled system.

3.2 AUTOMATED STORAGE AND RETRIEVAL SYSTEM

Storage is an essential function in an automation system. The material storage system allows materials
to be stocked for a specified period of time, before they are re-introduced, or are introduced for the first time,
into the automation system. The sorts of stored material are related to the product (e.g. raw materials, purchased
parts, work-in-process, finished products, and scrap and rework), the process (e.g. process refuse, such as
process waste products; and tooling), and the overall support functions in the factory (e.g. maintenance spare
parts, office supplies, and plant records). Each of these material types is typically stored under different
conditions and controls.
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Figure 1:- different types for automated storage and retrieval system
3.3Layout Development for robotic AS/RS system
The objective of this project is to develop a dedicated prototype model of robotic automated storage

and retrieval system to facilitate study of automated storage and retrieval system in flexible manufacturing
system laboratory.

Fig:-2 block dig. For FMS lab layout

This work done concentrates on development of robotic automated storage and retrieval system. The
components for robotic automated storage and retrieval system are storage structure, automated storage and
retrieval machine i.e. robot and pick and deposit station. The system is grid following system means robot is
follow the grid system and decided its path by which it can travel the minimum distance. This system consists of
IR sensor system and use the interfacing for remote control. System receives the unit load part from Lathe and
milling machine which are present in the FMS lab. Then sensor provided all this information to the robots then
robot check the two conditions i.e. load/unload means robot is already with work part or ready to accept the
work part from pick and drop station. Second condition is that it check the nearest one condition means those
Robot is near from pick and drop station or rack that robot performs storage and retrieval according to the
requirements.

Controller should be checking the two conditions and then decided which perform the given task.
1) Load/unload condition
2) Nearest one condition
Dimension of layout 3°*4°
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pick and drop
ton with work part

Fig 3:- layout of the robotic AS/RS system

3.4 Robotic AS/RS Rack structure

The total storage capacity of one storage aisle depends on how many storage compartments are
arranged horizontally and vertically in the aisle. There are one row and six columns are present with the single
rack. total length of rack is 3’

hj I \J‘J
11NNl

Fig 4:-Rack structure

3.5 Robot with Fork Lift Mechanism

In this system two robots will be used with fork lift mechanism. Most of us probably have a general
idea of what a forklift is, but there are a number of different classifications, power sources, sizes, uses and new
technologies that make up these useful machines. Some are used on rugged construction sites and lift heavy
materials and equipment while other forklifts drive themselves inside modernized warehouses. Whether indoors
or out, forklifts are a necessary tool in most warehouses and an integral part of our industries.Forklifts might
seem more industrial than inventive, but consider that they're typically the size of a small car yet they can lift
loads that are thousands of pounds, often several stories into the air, all without tipping over. These machines
work long hours each day lifting and moving heavy loads to keep our manufacturing, automotive, aerospace and
other industries humming along.Forklifts have been around for nearly 100 years and they continue to make
our jobs more efficient just as much as they did when they were invented. Whether they're forklifts that use
batteries, liquid propane, hydrogen fuel cells or another power source, without these machines we wouldn't be
able to build ship or move manufactured goods efficiently.
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3.6 Function

A forklift has two forks that are located on the front of the machine. These two forks only move up and
down, but they can also tilt upward and downward. The operator controls these movements, and uses a Battery
system to move the forks. The battery system applies pressure to a bar with rolling chains that is located in the
forklift. Forklifts can get their power from many different sources, including electricity, gasoline, diesel or
propane. In this system it shall get power from battery. Height of fork lift =15 cm.

Giﬁ%

Fig 5: - Robot with fork lift mechanism

Dimensions for unit load
Dimension of unit load 100*100*10 mm and weight one kg

Fig 6:-unit load

4. Conclustion:-

Automated storage and retrieval system (AS/RS) is complex in design and fabrication which needs
exclusive study of transmitting devices, motors to control movements of the various axes, positioning
techniques and feedback control system, power circuitry, behavior of electronics devices it support first user
microcontroller system. Automated storage and retrieval system development is divide in layers i.e. fabrication
of the mechanical components and their assembly, the electrical circuitry, the electronic circuitry,
microcontroller programming and interfacing.
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Abstract

The binding energy of a donor in spherical quantum dots (QDs) is calculated, using a variational
approach within the effective mass approximation. The binding energy is computed for GaAs QD as a function
of the dot size for different impurity positions, and also as a function of the impurity position for different dot
sizes. The results of mine show that when the impurity binding energy increases with the reduction in the dot
dimension. The binding energy is also found to depend on the location of the impurity, and the same is the
maximum for the on-center impurity. Also I found that the value of the polarizability obtained is several orders
higher than the hydrogen atom value.

Keywords: Spherical quantum dot, Donor binding energy, Impurity state, Parabolic confinementQuantum
dots , quantum wells gallium arsenide, 111-V semiconductors, impurity states, effective mass, donor Binding
,.Semiconductor compounds

PACS 73.20.Dx, 73.20.Hb ,73.21.La , 73.21.-b, 73.61.Ey, 73.20.Hb, 71.18.+y, 71.38.+I , 71.20.Nr

1. Introduction.

The work on the binding energy of a donor atom within an infinite potential well initiated several
studies on the impurity states in quantum wells. Similar studies have also been extended for structures with
lower dimensionality, such as quantum-well wires (QWWSs) and quantum dots (QDs). The study of low —
dimensional systems has received much attention in recent years , especially due to the discovery of such effects
as the quantum Hall Effect in two — dimensional (2D) systems. The physics or even lower — dimensional
systems present intriguing challenges both theoretically and experimentally. With the development of modern
technology, it is now possible to produce (Quasi-) 0D systems that confine electrons in all three spatial
dimensions. In this communication, we shall study the effect of polarizability and the binding energy of donor in
a spherical QD of a wide gap material; the derived results will be computed for GaAs QD. The binding energy
will be computed as a function of the dot dimension for different impurity positions, and also as a function of
the impurity position for different dot sizes.

2. Theor

In %e effective mass approximation, the Hamiltonian of a single hydrogenic impurity in a spherical QD
with parabolic confinement can be written as

H= [P%/2m*] +1/2 [m*w?r?] — e? / &|(r-r;)]|

Where e and m” are, respectively, the electronic charge and effective mass, P is a momentum, o is a
characteristic frequency, ¢ is the dielectric constant of the dot material, and r; gives the location of the impurity
with respect to the center of the dot. In order to calculate the ground state of the impurity binding energy, the
variational technique is used, and for this the trial wave function is taken as

w (1) = N(%) exp(-Br® /2) exp(-Al(r-r))

Where B=m*w /h /27.

Here h being the Planck’s constant. A is the variational parameter and N()) is the normalization constant.
The ground state energy of the hydrogenic impurity is worked out from the above equations by using the below
relation.

E(\,B.N) = <y* [H/ y> | <y™* hy>
Here y* means the conjugate of the eigen function .
Our work consists of two cases.
That is, we derived the binding energy for two cases:
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(i) r;=0.,ie., the location of the impurity is zero.
(i)  ry=a.r., ie., impurity at the inner surface of the dot.

Cases:
Case 1

written as

At r; = 0, the location of the impurity is zero.
Therefore the Hamiltonian of a single hydrogenic impurity in a spherical QD with parabolic confinement can be

H= [P¥2m] +1/2 [m*&*r’] — e® / £|(r-1))]

The trial wave function is taken as

() = N(L) exp(-Br? 12) exp(-A[(r-r)])
Where B=m*w /h /27.

Here h being the Planck’s constant. A is the variational parameter and N(2) is the

normalization constant.

Normalization condition:
<y*ly>=1
By equating everything, we get

[y (r) [172 m*o?r’] w(r) dt = 2nN?e?e® [ m* [A(sqrt(n)) / 32~ 1/2pB]

This is the final solution for case (i). Then the binding energy will be,

<E> = 27N*h? e im* {-5 (sqrt(n)) /2B *} - ...

By using this the binding energy was computed for GaAs QD as a function of the dot size. The results are

tabulated in Table 1:

Table 1:
ot | a e | Gony | emnm
* 5
; 045710 1210 120
5 Ty 55 i
10 0.41*10° 3.18 3.0

*1 Ryd = 5.3 meV for GaAs

In this the present works are compared with the values of the references . Finally a graph is drawn
between the impurity binding energy versus the dot size.

Graph:

For the case r; = 0. From this figure it follows that the donor binding energy decreases as the dot size increases.

As the size --> oo, the energy should 1 Ryd.
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The impurity binding energy in spherical GaAs QDs with parabolic confinement versus the dot size.
Case 2:
At r; = a, the location of the impurity is at the inner surface of the dot.
Therefore the Hamiltonian of a single hydrogenic impurity in a spherical QD with parabolic confinement can be
written as
H= [PY2m*] +1/2 [m*w’r?] — € / g|(r-a)|
The trial wave function is taken as
w (1) = N(%) exp(-Br* /2) exp(-1|(r-a)]) ,
Where B=m*® /h /27. Here h being the Planck’s constant. A is the variational parameter and N(2) is the
normalization constant.
Normalization condition:
<y*ly>=1
By equating everything, we get

Ty(r) [1/2 m*e?r?] w(r) dt = 2aN?e?e™® | m* [A(sqrt(r)) / 32 (2 A B) +(1/2B) - .....]
This is the final solution for case (i). Then the binding energy will be,
<E> = 2nN*h? e /m* {25 (sqrt(n)) /8B %} - ......

By using this the binding energy was computed for GaAs QD as a function of the dot size. The results are
tabulated in Table 2:

Table 2:

an 1 <E>in Ryd* <E>in Ryd*
B (nm) A (cm™) (Present) (Reference)

2 0.46*10° 12.28 12.0

4 0.45*10° 11.48 10.9

6 0.42*10° 7.10 6.9

8 0.40*10° 4.21 4.0

10 0.39*10° 3.16 3.08

*1 Ryd = 5.3 meV for Ga As

In this the present works are compared with the values of the references .

Finally a graph is drawn between the impurity binding energy versus the dot size. For
the case r; = a.

From this figure it follows that the donor binding energy decreases as the dot size
increases. As the size -2 o, the energy should 1 Ryd.

The impurity binding energy in spherical GaAs QDs with parabolic confinement
versus the dot size.

From Table Il, it follows that as in the previous case, the binding energy decreases
when the dot size increases.

Comparisons of Table | & 11 reveals that the binding energy is larger in the case where

the impurity is at the centre of the dot. The graph is drawn between the beta values and the energy values.
Graph:

The impurity binding energy in spherical GaAs QDs with parabolic confinement versus the dot size.
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3. Program For Calculating Binding Energy.
#include <stdio.h>

#include <conio.h>

#include <math.h>

void main()

{double int n,h,m,e,x,y,y0,y1,y2 beta,A,B,C,D,E,F,G,H,l,J,K,L,E1;
float PI;

clrscr();

Pl =3.14;

n=1,

h = 6.626 *pow10(-27);

m = 6.097 *pow10(-29);

e = 4.8 *powl0(-10);

x=12.5;

printf (“Enter the value of y:”);

printf (“Enter the value of beta:”);

scanf (“%11°,&y);

scanf (“%1f”,&beta);

yo =y*y;

yl=y0*y;

y2 =yl*y;
A=(2*PI*n*n*exp(y0/beta)*[(h/211)*(h/211)] /m;
B=-5*sqrt(PI)/2*pow(beta,(1/2));
C=-(e*e*m)/(2*x*beta*(h/211)*(h/2I1));
D=7/(2*beta);
E=(e*e*m*sqrt(PI))/(x*pow(beta,(3/2))*(h/211)*(h/211));
F=14*sqrt(P1)/4*pow(beta,(3/2));
G=6/pow(beta,2);

H=sqgrt(P1)/2*pow(beta,(5/2));

I=B+C;

J=(D-E)*y;

K=F*y0;

L=G*y1,

M=H*y2;

E1=A*(I-J+K+L-M);

printf(“%0.3f”,E1);

getch();}

4. Polarizability With An Effect Of An Electric Field.

The donor atom in our system in an external electric field is given by,

H= [P%/2m] +1/2 [m*w?r?] — ?  g|(r-r;)| + eez
We use the trial wave function,
v (1) = N(&) exp(-Br? /2 ) exp(-A|(r-a)[) (1+oez)

where z = rcos3. And a is treated as a variational parameter.

In the case of ‘On- Centre > impurity (r; = 0), the normalization condition yields,

N? =1/4n e [[sqrt(n)/B¥?(...) ~ M B[L+(e%®)/3] +(W 2 B¥%) (..) - ....]

If we put o =0 , then we get the N? value for case 1. (i.e., r;=0)
I simplified this for second case also and | found out the expectation value of the Hamiltonion and also the
binding energies were computed for different values of the electric fields. The results are presented in the Table
3.

Graph:
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Using these datas, a graph was drawn for binding energy Vs £, (see in figure).
The curve is linear. However for small values of ¢, it is linear and gives the value of o, as 0.7 * 10° * (10°%* cm®)
for polarizability which is defined as

Table 3:
<E>in Ryd*
B (m)

¢=0 =10 € =20 € =40 € =60
2 13.18 13.48 13.47 13.46 13.44
4 12.10 12.42 12.39 12.35 12.27
6 7.93 8.16 8.12 8.10 8.02
8 4.99 5.42 5.39 5.37 5.26
10 3.18 3.57 3.49 3.46 3.38

*1 Ryd = 5.3 meV for Ga As
o = [0<E> | 0e?]| o= 0.7 * 10° * (10 cm?)

5. Conclusion.

We have presented a calculation for the binding energy of the ground state for a shallow hydrogenic
donor in spherical GaAs QDs with parabolic confinement, following variational procedure within the effective
mass approximations. The computed result shows that the binding energy increases as the dot size decreases. In
spherical quantum dots, with an isotropic parabolic potential, the impurity binding energy is found to decrease
as the impurity moves away from the center, the effect being more pronounced for dots of smaller sizes.
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Modified Conjugate Cancellation Algorithm Forofdm Systems
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Abstract:

The Inter-Carrier Interference Created By The Carrier Frequency Offset Significantly Degrades The
Performances Of The Orthogonal Frequency Division Multiplexing Signal. If These Offsets Are Random, Then
The Performances Fluctuate With This Shift. In This Letter, We Give Various Reasons For The CFO And
Propose A New Technique To Inhibit The Effect Of ICI And Achieve Performance Almost Independent Of
Carrier Frequency Offset. This New Technique Is A Variant Of The Method Of Combined Data Using The
Conjugate Cancellation Algorithm. When Compared To Other Techniques, It Offers Better Performance In
Terms Of Stability And Consistency.

Keywords:Carrier Frequency Offset (CFO), Carrier To Interferences Ratio (CIR), Doppler-Effect, Inter
Carriers Interferences (ICI), Orthogonal Frequency Division Multiplexing (OFDM).

1. Introduction

The Orthogonal Frequency Division Multiplexing (OFDM), For Its Simplicity Of Implementation
Using The Pair FFT/IFFT And Its Innumerable Benefits Such Its High Spectral Efficiency And Robustness
Against The Effects Of Multipath Enabled Modern Telecommunications Systems Go A Significant Step
Forward And Have Access To New Perspectives [1]. It Has Found Its Place In A Variety Of Broadcast
Standards Such As Digital Audio Broadcasting (DAB), Digital Video Broadcasting (DVB) And In Optical
Applications [2]. However, Its Main Drawback Is Its Sensitivity To Carrier Frequency Offset (CFO). This Is
Mainly Due To Imperfections Of Local Oscillators And The Doppler-Effect Present In Radio Mobile Channels
[3]. The CFO Gives Rise To Inter-Carrier Interference (ICI) That Degrades System Performances [4]-[8]. For A
Given Link, The Offset Due To Imperfections Of Local Oscillators Is Constant Where The Doppler-Effect
Generates Variable And Random Shifts, Which Not Only Degrade Performances, But Also Let Them, Fluctuate
To The Rhythm Of The Doppler-Effect. A Number Of Methods Have Been Proposed To Reduce The
Interference, But None Was Interested In The Stability Of Performance. Among The Methods That Do Not
Require A Channel Estimation, We Cite The Technique Of ICI Self-Cancellation [9]-[10], The Symmetric
Symbol Repetition Scheme (SSR) [7] And The Conjugate Cancellation (CC) [11]. In This Letter, We Propose A
New Method Inspired By The Conjugate Cancellation Algorithm [11]. The Results Show Stable Performances
Furthermore Being Practically Independent Of The CFO. This Is A Major Advantage In Highly Variable
Channel As The Radio Mobile-Channel.

2. Ofdm With Carrier Frequency Offset (Cfo)
In Transmission Using OFDM, Frequency Offset Effects Are Mainly Due To The Imperfections Of
Local Oscillators And The Doppler-Effect. The Normalized Values Are Respectively Denoted By &,

And £; Where:

g, = TAf (1)
And i

ga= Th ;cusr:t (2)

Wherel frepresents The Frequencydifferencebetween The Transmitter And The Receiver,T Is The Symbol
Duration, » The Relative Velocity Between The Transmitter And Receiver,f, The Carrier Frequency, ¢ The

Speed Of Light And & The Angle Formed By The Direction Of The Wave And The Velocity Vector. The
Influence Of The Doppler-Effect Depends On Several Factors, All May To Vary. What Makes It A Real
Problem With Uniformity And Consistency Of Performance When It Varies In Large Proportion.In OFDM
Transmission Characterized By A Carrier Frequency Offset, We Denote By X{k} The Transmitted Symbols
And Which Is Denoted By x(n}, The IFFT Of X{kJ, It Will Be Expressed By :

1

N-
x(n) = ;X{k] Exp (j?n%] (3)

The Channel Is Affected By A Carrier Frequency Offset; The Received Signal Is Then Equal To:
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N-1

60 = B (22 79) 3 100 2 1205

k=0

To Recover The Signal, We Apply An FFT To The Signal. The Resulting Signal Is Equal To:
yik) INZ_L E ( 2 ﬂk] 5
=N i«-n}{ﬂj xp | —j2m o (5]

After Some Manipulations, The Signal Can Be Written [10]:

N=-1

Y(k) = XG5O + ) X(ISU ~K)(6)
=0

=k
Where:

sinm(l-k+&)

s(-k) = expjr(1-2)0 -k +2()

. T re o
Nszin ?'.I.—H+E:|

If The Transmitted Signal Is The Instead Of Emittingx (), We Transmit Its Conjugate:
N-1 K * O N-1 .
n !
k=0 : k=0 ‘

Then, The Received Signal Is Written:

N-1
y(n) = Exp (jEn%:l ;X'{k] Exp(—j?*n' %} (9)

Its Conjugate Is Then Equal To:

N=1
y*(n) = Exp {—jEn%) Z:D X (k) Exp (jEn %] (10)

To Recover The Signal, We Apply To A Signal An FFT, The Resulting Signal Is Then Equal To [11]:
N-1

Y(e) = X()S'© + ) X()SA— B (11)
I=0

I=k

Where:

sinmg ([-k—£)

50—k = expjm(1-2)0 - k- 2(12)

. WMer, o
Nein—(l-k-g)
W l—H

3. Modified Conjugate Cancellationalgorithm
In Our Proposed Algorithm, We Reconsider The Idea Of Conjugate Cancellation [11], But With A
Different Combination, The CIR Obtained Will Be:
1S(0) — 502
CIR = =5 ——
YNUSM - sl

(13)

Figure 1 Plots The Variations Of The CIR For The Proposed Method And Standard OFDM. Note That The
Modified Conjugate Cancellation Algorithm Provides An Improvement Over The Standard OFDM Beyond
g = 0.13. Comparing The Proposed Algorithm To The Existing Ones, We Can Clearly Notice That For The
Range 0.01< & < 0.5, The CIR Degradation Is About 35 Db For The Standard OFDM, Which In Terms Of
Performance Shows That It Is Very Sensitive To The Carrier Frequency Offset, While For The Proposed
Method, For The Same Range Of CFO, The Degradation Is Only 2 Db. Furthermore, It Maintains An Average
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Value Of The CIR Equal To 10 Db. In An Environment, Where The CFO Is Strongly Variable, The Proposed
Algorithm Is Clearly More Appropriate.

35 T T T T I I I T T
: : : : —— OFDM standard
7o ] M. VA S Lo i _._____i | —e— Modified Conjugate Cancellation ||

OR(dB)

5 i i i i i

1
o 0.05 o1 o.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
Mormalized frequency offset =

Figure 1: Comparison Of OFDM CIR And CIR With Modified Conjugate Cancellation

4. Conclusion

In This Paper, We Studied The OFDM In A Radio Mobile Channel. We Cited Several Methods To
Reduce Inter-Carrier Interference (ICI) Created By The Carrier Frequency Offset (CFO). Compared To Existing
Methods, The Proposed Method Has The Advantage Of Being Very Weakly Dependent On The Carrier
Frequency Offset, Which Makes It Is Feasible And Attractive Solution For Links To Great Variation In CFO
Due To Doppler-Effect.
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Abstract

This research has been done to show the point estimate of the population total of Nigeria based on 2006
census resultand to examine the effect of the use of auxiliary information in estimating variance in collapsing of
strata with one unit per stratum. Two stage sampling method was used for the sample selection, which involves
two phases of selection. In the first stage, 12 states were selected out of 36 states using random number table.
The Local Government Areas (774) were taken to be the second stage and purposive sampling method was
used. Based on the research work, considering one unit per stratum, that is selecting one Local Government
Area was selected from each of the selected state. Based on the result obtained, using stratified random sampling

with addition of auxiliary variable, the least standard error of Yltr was 3,501,901.105under the collapsing of

12 strata in six into two groups with an estimated population total of 139,295,482 which was very close to the
actual population total of Nigeria based on 2006 census result(140,003,542).

Estimation using stratified sampling with addition of an auxiliary variable gave a better result than estimation
with variable of interest only

Keywords: Population, Collapse strata, Stratified sampling, Stratum

1. Introduction

The general knowledge of our day to day activities is all based to a very large extent on sample. Hence,
sample survey has been very useful in almost every area of lives. Sample survey theory deals with the method
and processes of sampling, data collection and estimation of the population parameters.

2. Collapsing Of Strata

A feature of many surveys Sample design is the selection of a single primary sampling unit (PSU) per
stratum. The selection of a single PSU per stratum gives efficiency in design since stratification is carried out to
fullest possible extent, but it does not generally permit an unbiased variance estimator to be obtained. A widely
used method of variance estimation for this situation is known as collapsed strata technique (Rust and Kalton,
1987). With this techniques, strata and their corresponding sample PSU’s are collapsed together in groups and
then the variability among the unit within these groups is used to derive a variance estimator.If the strata can be
ordered approximately in ascending order of the stratum means, the method of successive difference (Kish,
1965) is attractive. This method is an extension of collapsing of strata in pairs. Frequently, these methods have
similar biases but the method of successive differences has some-what greater precision.lsaki (1983) used
auxiliary information to reduce the bias of the collapse strata variance estimator. The results suggest that when
auxiliary variable is highly correlated with the survey variables, there is a substantial improvement in the
accuracy of variance estimation.The collapsed strata estimator (Cochran, 1977, section 5A.12) is a well-known
estimator of variance estimation in one-per-stratum problem. The procedure collapses strata with one unit per
stratum into groups and treats the strata in a group as independent samples from the combined stratum. In this
research, collapsing can be accomplished separately among the strata containing small and medium sized
districts with one district in the sample. First arrange the strata in a non-increasing sequence based on total
enrolment size. Then collapse strata into pairs or groups sequentially. The variance estimator of a group is given
by (5A.56) in Cochran’s (1977).

2.1 Estimation of Variance with One Unit per Stratum (N, =1)

Let the sample observation in a typical pair be yji, Yp, where j goes from 1 to L/2. Let Y = Nglygl,

A

Y= Ngzygz be the estimated stratum totals.
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L/2

Ves W str) = Z Z (Q gh— (Cochran, 1977)

g=1 g—l k=1 g

A A AN

Where Y g is the estimated total for group g for L, =2 when Y g =Y q1+Y g2. This method of estimation is

called “collapsed strata”.
When an auxiliary variateXj is known for each stratum that predicts the total Yy, (Hansen, Hurwitz, and Madow,
1953) suggested the alternative variance estimator.

2
A

/\ L/2 L /\ Xgh Y g .
CSx Z gh— (Hansen, Hurwitz & Madow, 1953)
g-1 |— 1= Xy

Strata pairs are formed so that the strata in each pair are as similar as possible in respect to the characteristics of

interest. In addition, strata that do not vary much in size as measured by an auxiliary variate are often collapsed.

Pairs are not formed on the basis of selected sample units.

When to Collapse Strata

(@) When the sample contains only one unit per stratum in such a way that variance estimation within stratum
(Syn) is not possible to estimate.

(b) When the first stage of sampling consist of primary sampling unit such as cities or counties and the
ultimate sampling unit are households.

3. Methodology and Data Presentation

The data were collected based on female population, male population and total population for each of
the 36 states and 774 local government areas (LGA) in Nigeria based on 2006 census result. The number of
states was taken to be the first stage and there were 36 states in Nigeria. The second selection is known as second
stage unit. The number of the Local Government Areas in the selected states was taken as the second stage. The
method of selection used here was a non probability sampling schemes using purposive sampling.Based on this
research work, considering one unit per stratum, the 36 states are called 36 strata and each of the state is called a
stratum and each state constitute a number of LGA’s Therefore, one LG was selected from each of the selected
states. The LGA that has a close value to the average value of the state was chosen as a representative for the
selected state.

4. Collapsed strata method used

Deterministic mixing method was employed.
Procedure: The probability P;=x4/X were determined and were rearrange in ascending order with respect to P;
for each of the tables. That is:
Estimation based on sample size 12, were rearrange in ascending order and were also collapsed in pair, three,
four and six w.r.t. P;in order to form homogeneous collapsed strata.
For example, if L=12, L/2=6 groups, taking the first two strata as a group and the next two strata as another
group until the sixth group is obtained.

Table 1: Random digits of the selected 12 states with the Population Total, Female Population of the selected
LGA and the number of LGA in the selected states

Random No | selected States-L.G.A. Pop Total of | Female Pop of | Noof LGA
Digits LGA LGA

03 Akwa-lbom-Itu 127033 59467 31
29 Osun -Obokun 116511 60965 30
13 Ekiti_-Aiyekire 148193 70980 16
02 Adamawa-Mubi North 151072 72850 21
16 Imo-lkeredu 149316 73084 27
25 Nasarawa-Obi 148874 74462 13
21 Kebbi-KokoBesse 154605 76201 21
26 Niger-Paikoro 158086 77280 25
33 Sokoto-Wurno 162307 78964 23
12 Edo-Orhionmwon 182717 90051 18
11 Ebonyi-Ohaukwu 196337 103489 13
18 Kaduna-Je,a'a 278735 133068 23
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Data analysis and Result
In this section, the analysis of this research was carried out. Estimation of population total (¥), Bias

percentage(YA ) and variance of the population total (V(¥)) with one unit per stratum were estimated with n= 12
using stratified random sampling

Estimation of population total ¥, with variable of interest only

n n
Fg= th yh ?strzf M th )_/h
h=1 h=1

n=12, N =36, M =774,

Y, = % x 774 % 54428.8825 = 126,383,865

D> W, y, =54428.8825

*100

Bias Percentage = Actual Pop. Total — Estimated Pop. Total

Actual Pop. Total

(140003542 —126383865) _

140003542 100 =9-728%

Estimation of population total ¥, with addition of auxiliary variable using combine Ratio Stratified
Random Sampling

X=68,293,683
Pop. Female v 2 X
Total Pop 7 _ g ;o _Tehy
X P :Xg/ N, | N =Y Yor { Yon X Yo

No ofgroups (Ygn) (Xgn)- gh X gh gnYgn = Tgn g
1 | Akwa-lbom 127033 59467 0.000871 31 3938023 48994273062 71597227953
Osun 116511 60965 0.000893 30 3495330 48994273062 71597227953
Subtotal 243544 120432 7433353 97988546125 1.43194E+11

2 | Ekiti 148193 70980 0.00104 16 2371088 1.6057E+11 1.32988E+11
Adamawa 151072 72850 0.00107 21 3172512 1.6057E+11 1.32988E+11
Subtotal 299265 143830 5543600 3.2114E+11 2.65975E+11

3 | Imo 149316 73084 0.00107 27 4031532 1.09848E+12 1.15767E+12
Nassarawa 148874 74462 0.00109 13 1935362 1.09848E+12 1.15767E+12
Subtotal 298190 147546 5966894 2.19696E+12 2.31533E+12

4 | Kebbi 154605 76201 0.00112 21 3246705 1.24413E+11 1.07202E+11
Niger 158086 77280 0.00113 25 3952150 1.24413E+11 1.07202E+11
Subtotal 312691 153481 7198855 2.48826E+11 2.14405E+11

5 | Sokoto 162307 78964 0.00116 23 3733061 49318416006 2.04657E+11
Edo 182717 90051 0.00132 18 3288906 49318416006 2.04657E+11
Subtotal 345024 169015 7021967 98636832013 4,09313E+11
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6 | Ebonyi 196337 103489 0.00152 13 2552381 3.72205E+12 1.87383E+12
Kaduna 278735 133068 0.00194 23 6410905 3.72205E+12 1.87383E+12
Subtotal 475072 236557 8963286 7.4441E+12 3.74766E+12
Overall Total 1.04077E+13 7.09588E+12

YI’CSII’ = —Str X
str
12
th“ Yo 54428.88
restr = le X = * 68293683 = 139,295,482
- 26685.35
ZWh Xy,
h=1
Bias Percentage=
(140003542 —139295482% B 0
140003542 % 100 = 0.506%
TABLE 2: Estimation of variance in collapsing of 12 strata pair into 6 groups
Estimation of V Nstr) in collapsing of strata in pair into six groups
a) Estimation of V Nstr) with variable of interest only
e L L, VY
V = Yoo ——
cs (Ystr) ; Lg _1 ~ gh Lg
|_g =2’ g =]_,...,6
6 2 R Y 2
Z[th -2 ] =1.040765998 < 10"°
g=1 h=1 I—g
Vese) Ve )= 2 (1.040765998 x 10" ) = 2.081531996 x 10
Standard error onAStr
SE o)V ) = Ve (Vo ) = 4562380.953
b) Estimation of V Nstr) with addition of Auxiliary

Variable

VCSX (YSU’ )

>
Il
Mo
—
—
| [{=}
H
TN
—
=<
«
=
|
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6 2 R X h o 2
D Y ==Y, | =7.095878997 x10*

Viiz) Ve )= 2 (7.095878997 x 102 ) = 1419175799 x 10%

Standard error onAStr

SE o {Voe )= Vo Vie ) = 3767194977

Summary of the findings

Summary for the Estimated Y and S.E(YA) Based on Sample Size 12

Table 3: Summary Table for the Estimated Y and S.E(YA) Using Stratified Random Sampling with

Sample Size 12

Methods Y, - 126,383,865 Y, 139,295,482

Bias(Y,, ) = 9.728% Bias(Y,, ) = 0.506%

S.ECS(YAstr) S'ECSX(st)
Collapsing in pair

4,562,380.953 3,767,194.927
Collapsing in three

4,274,185.051 3,652,067.891
Collapsing in four

4,102,367.353 3,580,511.818
Collapsing in six

3,879,691.526 3,501,901.105

Conclusions

Stratified random sampling with addition of auxiliary variable seems to be more precise estimator,

because it gives the least standard error of Y

A

str

to be 3,501,901.105 under the collapsing of 12 strata in six

into two groups and least bias of 0.506 percentage and the estimated population total was 139,295,482 which

was very close to the actual population total of Nigeria based on 2006 census result (140,003,542)
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Abstract

The classification of individuals who engage in illicit drugs into drug peddlers and non-peddlers on the
basis of oral evidence, type and the quantity of exhibit found with them usually pose problem for the purpose of
prosecution. This paper uses logistic regression to classify offenders into the two dichotomous dependent
variable (peddlers or non-peddlers) in order to ease the work of the agency, National Drug Law Enforcement
Agency (NDLEA), responsible for illicit drugs. The data used in this study include age of offenders, type and
weight of exhibit collected from the agency. The discriminant analysis was first used by Abdulkadir and
Emmanuel (2010) to classify the illicit drug offenders into peddlers and non-peddlers based on the data and
then used by Balogun et tal (2012) including some other variable to it. In literature the author discovered that the
discriminant analysis cannot handle mixed data (discrete and continuous data) effectively instead logistic
regression better fit the data. The model correctly classified 95.4% original grouped cases with positive and
negative predictive values 92.44% and 97.90% respectively, which are higher than values obtained under the
discriminant analysis. It was discovered that large quantity of exhibit has more effect than other variables, yet
their inclusion significantly improves the outcome of the findings.

Keyword: Logistic regression, classification, odds ratio, discriminant Analysis.

1. Introduction

Logistic regression is a mathematical modeling approach that can be used to describe the relationship
between independent or predictor variables to dichotomous dependent variable (Kleinbaum et al.1998). The
model has traditional been appealing due to its performance in classification, the potential to use its output as
probabilistic estimates since they are in the range[0, 1], and interpretation of the coefficients in terms of the log-
odds ratio. It is especially in biostatistical application where binary classification tasks occur frequently (Hastie

et al.2001).Agresti (1996) asserted that relationships between the probability of success 7z(X) and X are usually
nonlinear rather than linear. Therefore a fixed change in X may have less impact when 7z(X) is near 0 or 1 than

7z (X) is in the middle of its range.Logistic regression is often chosen if the predictor variables are a mixture of

continuous and categorical variables and/or if they are not nicely distributed, that is, logistic regression makes
no assumptions about the distribution of predictor variables. The logit analysis is usually employed if all the
predictors are categorized while discriminant function analysis is used if all the predictors are continuous and
nicely distributed (see Http://www.math.toronto.edu/mathnet). This paragraph motivated the author to re-
analyze the data obtained on illicit drug using logistic regression analysis (Abdulkadri, 2012). The data was first
used in a paper by Balogun et al, 2012 using discriminant analysis while the data includes both qualitative and
categorized predictor variables. In the paper the authors believed that the agency, The National Drug Law
Enforcement Agency charged with the responsibility of dealing with drug and drug related offences, in some
occasion, may not be able to distinguish between drug peddlers and non- peddlers on the basis of oral evidence
on possession and dealing with illicit drugs. Therefore, there is need for a scientific method to employ in order
to classify future offenders into peddler or non-peddler if some variables such as age of offenders, length of
dealing in illicit drugs, type of exhibit, weight of exhibit and so on are known.

The involvement in illicit drug has so many social implications some of which include prostitution,
theft, sexual assaults on female folks. According to Odejide (1992), those involved in peddling are ignorant of
the problem emanating from it. It is true that a small number of people, mainly those organizing the illicit drug
trade, make large profits from illicit crop cultivation, but the vast majority of people, including most of those
benefiting from such trade, are adversely affected by the illicit activity. In the long term, the illicit industry
causes major problem that eventually affect the economic development of the country concern.
(http://www.inch.org/). On this premise the author believe offenders, especially peddlers/traffickers deserve stiff
penalty than the users, because without seller buyer will not exist and invariably reduces or eliminate the
activity in the system. Therefore, the laws concerning the illicit drug need to be reformed to reflect the new idea
of treating peddlers with stiffer penalty than non-peddlers. This will be the responsibility of the legislators to
appropriate the enabling laws.
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In USA the amount of quantity of illicit drug determines the length of sentence pass on the offenders. However,
the large quantity or numbers of item seized usually make the calculation of total quantity cumbersome, hence
the use of statistical sampling such as multistage, composite and simple random samplings have been adopted.

A rule of tumble developed by Izenman (2001) for determination of sample size is square root of N, \/W
where N is the number of items in a container is popular. A 95% confidence interval is developed to reduce the
error for using the rule.Since the aim of the study is to determine whether or not an offender can be classified as
a peddler/trafficker on the bases of age of offender, type, and weight of substance, therefore large quantity as
never been reported in literature to have influenced the logistic regression model. However, some large quantity
which could have been considered as outliers in the data collected was included/removed to determine the effect
on the result of the study.

The logistic regression is employed for classification of objects into binary variable as

B {1 Drug — peddler

~ 10 Non - peddler

According to Ganesalingam (1989), classification of objects to groups is usually thought of as partition of
objects into subsets in which the members are more similar. Classifying individuals into groups such that there
is relative homogeneity within the groups and heterogeneity between the groups is a problem which has been
considered for many years. For this paper the author intents to re-classify objects into groups in which they were
known to belong using logistic regression analysis.

2. Logistic Model
Let X;, X,,..., X, be predictor variables which consist of qualitative and quantitative variables and

Y as a dichotomous dependent variable, where Y is coded as 1 or O for its two categories as indicated above.
1

1+exp[-(B, +Zk:Bjxj)]

This equation can be written in a form that describes the probability of occurrence of one of the two possible
outcomes of Y, as follow

1

E(X)=

P(Y=1) = e )
1+ exp[—(B, +ZBjxj)]
In general, -
f(2) = 1_2 Wherez=BO+iBij
1+

=

The function f(z) is called logistic function. This function is well suited to modeling a probability, since the
values of f(z) varies from-ocoto +oo. The logistic model, therefore, is set up to ensure that, whatever estimate of
risk we get, it always falls between 0 and 1. This is not true for other models, which is why the logistic model is
often used when a probability must be estimated.

3. Estimating The Odds Ratio Using Logistic Regression

The regression coefficients B i in the logistic model given in (1) play an important role in providing
information about the relationships of the predictors in the model to the exposure variable. The qualification of
this relationship involves a parameter called the odd ratio (Kleinbaum et.al, 1998) The odd ratio is a measure of

effect because it is a measure that compares two or more groups in predicting the outcome variable.
The odd of an event D = {Y=1}

Pr(D)
1-Pr(D)
Any odds ratio is defined as a ratio of two odds.
The logistic regression is written as
Logit [Pr(Y=1)] = log , [odds(Y=1)]

Odds (D) =
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= |Oge {M}
1-Pr(Y =1)

Thus, equation (1) becomes

k
Logit [Pr(Y=1)]=B, + Y B;X,
j=1
The odds ratio, say, for groups A and B can be defined as
Kk

z(xAj_XBj)Bj
e
In general the odds ratio for groups A and B in given by
Odds for X ,

Odds for X 4

k
(Bo+Y BiXy)
e =

(By+Y B Xg)
e

K
z(xAj_XBj)Bj
B e

The constant term B in the logistic model (1) drops out of the odds ratio expression in (3). The expression (3)

describes a population odds ratio parameter because the B j terms in the expression are themselves unknown

population parameter. An estimate of this population odds ratio is obtained by fitting the logistic model using
maximum likelihood estimation and substitute in the ML estimates B ; , together with the values of X ,; and

X into the formula (3) to obtained a numerical value for the odds ratio.

4. Results And Discussion

A total number of 262 cases of illicit drugs which comprises of 119 drug peddlers and 143 non-
peddlers was extracted from the record of NDLEA in Kwara and considered for this study. The average age of
the peddlers is 27.76years with a standard deviation of 8.611 while the average age of non-peddlers is 28.07
years with standard deviation of 9.763.The exhibit type for the peddlers and non-peddlers are 1.04 and 1.06
respectively. The average weights of exhibit caught with peddlers and non-peddlers are 5211.52 grams and
2430.21 grams respectively. The table below depicts the Nagelkerke R square of 88% of the total variation in the
outcome variable (drug status- peddlers and non-peddlers) explained by the logistic regression model fitted into

the data.

Table 1: Model summary
Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square
1 79.640 0.658 0.880

The estimates of the logistic regression model parameters are presented in Table 2below. The Wald statistics for
age’ exhibit weights and gender are 2.345, 43.462 and 8.880 respectively. These show that the three are
important risk factors to determine the status of illicit drug offenders. The exhibit weight and gender are more
important that the age going by the value of the Wald statistic, besides the Wald value for age is not significant
while that of exhibit weight and gender is highly significant (P-value of 0.000 and 0.003)respectively. The odds
ratio for age is 1.065 meaning that an increase in age by one year age will increase the rate of peddling by 0.065
(95% C.1. 0.983t0 1.154) .
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Table 2: Estimates of the Logistic Regression Model

95% C.1. for Exp(B)
B S.E. Wald df Sig Exp(B) Lower Upper
Exhibit type -0.726 1.680 0.187 1 0.666 0.484 0.018 13.037
Age 0.063 0.041 2.345 1 0.126 1.065 0.983 1.154
Exhibit Weight | -0.010 0.001 43.462 1 0.000 0.990 0.987 0.993
Gender 2.651 0.890 8.880 1 0.003 14.173 2.478 81.061
Constant 1.108 2.026 0.299 1 0.585 3.027

The overall accuracy of this model (logistic regression) to predict becoming a drug peddler, with a (predicted
probability of 0.5 or greater) is 95.4% as shown in Table 3.The predictive model is z = 2.026
+0.063age+2.651gender -0.726Exhibit Type -0.010Exhibit Weight. The interest is to use this model (logistic
regression) to predict the outcome for a new case. To determine how good the model is we computed the
followings: The sensitivity from Table 3is 96.35%

Table 3: Classification Result (for logistic model)

Observed Predicted % Correct
1 0
1 110 9 92.4
3 140 97.9
0
Overall % 95.4

95.4% of the original grouped cases correctly classified.

and specificity is 93.96%. The positive predictive value (PPV) is 92.44% and the negative predictive value
(NPV) is 97.90%. These results show that whenever we have a new subject, we can use logistic model to predict
his probability of becoming a drug peddler. For instance, if given the gender, age of a new subject, the weight
and the type of exhibit caught with him and if the predictive model gives a low probability, it means that the
subject is very unlikely to become a drug peddler because the NPV reveals that we should be 97.90% confident
and on the other hand if the model gives high probability it means that the subject is very likely to become a
drug peddler because the PPV gives 92.44% confidence. The summary results obtained under the discriminant
analysis are presented in Table 4 and 5 to justify the need to use logistic regression when variables contain both
discrete and continuous data.

Table 4: Test for Equality of Group Means (through Discriminant Analysis ANOVA tests)

Wilks’ Lambda | F Dfl Df2 Sig
Y, 0.993 1.878 1 260 0.172
Y, 1.000 0.075 1 260 0.785
Ys 0.930 19.499 1 260 0.000
Y, 1.000 0.006 1 260 0.937

The above Table4 contains the results obtained when discriminant analysis was employed to classify the drug
traffickers. In the table the Y represents type of exhibit, Y, the age of offender, Ythe weight of exhibit and Y,

the gender of the offender. All the four variables used in the model except one, Y 5, is significant. This implies
that only weight of exhibit can be used to predict whether a drug offender is a peddler of illicit drug or not.
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