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Abstract

Abstract

The systematic detection and elimination of mosquitoes are a valuable process,
the results of which could be important in the fight against Malaria. In this study,
image processing is used, allowing the researchers to detect the mosquitoes and their
locations. Mosquitoes' physical characteristics, territorial and behavioral patterns were
also analyzed by pattern recognition of the mosquito. It is found that mosquitoes can
be detected and differentiated by their physical, territorial and behavioral patterns
through these methodologies. In addition to mosquitoes are analyzed for their patterns,
as well as their distinguishing features. Size, number of objects, proboscis, body shape,
color, antennae, hind legs, and shape parameters were all factors considered for
mosquito detection with image processing. All these information were used in the
Mosquito Detection Algorithm. This research study provides characteristic
descriptions and statistical analysis of the mosquito as well as mosquito’s linear
modeling. To detect the mosquito, it is important to process the image for digitization
of digital image processing which has been stated as the review of the fundamental
theory. The histogram analysis is important for detection, position tracking and the
image analysis that are briefly presented in this research. Mosquito is in the matrix
coordinates, vector space which are stated in this work. Mosquito’s Image analysis
involves the use of image processing algorithms. The pattern recognition also
involves the use of image processing methods. There are few methods or algorithms
have been proposed to satisfy the processing and estimate computation that is
effective to recognize the Mosquito’s pattern for robotic visions. There are some
methods to recognize the Mosquito such as convolution, correlation, Fourier analysis

and moving window-based data processing etc. The pattern recognition principal has
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Abstract

been considered with the methods of image segmentation.

The necessary perform to detect the mosquito and its position, from the video
by Frame Difference Method (FDM). The camera can be changed its movement
during shooting and to exactly target to the Mosquito. The background motion also is
considered by the image processing and vision properties which can be applied for
this method to detect the Mosquito. The concentrated to detect the Mosquito and its
position by using the sum of the Absolute Difference Estimation (ADE) and with the
help of image processing are discussed. High speedy Mosquito tracking and a time
efficient technique have been proposed in this research. The time efficient technique is
basically considered on image segmentation of the optical flow. The optical flow has
been computed by image successive frames which followed by the tracking of the
Mosquito of a specific region of interest (SROI) on the region of field (ROF) with
segmented flow regions or field. Initially, the optical flow has been established for
two successive frames to compute by the acquired image. A fuzzy opposition index
has been indicated as the degree of the consistency of flying Mosquito in the image
frames to segment the optical flow field. The images have been segmented in flow
field with in the different consistency of region of interest (ROI). The specific region
of interest (SROI) can be detected in the different ROI spaces. Therefore, the
Mosquito can be tracked from two subsequent images. However, the detected specific
region of interest (SROI) is a sub-region of ROI. The SROI is smaller in the image
frames which can reduce the time to compute the SROIL. It is the facilitating real-time
process of Mosquito to detect and track its position.

Mosquito detection and its position tracking is a significant role in the
intelligent robotic system. The Mosquito detection algorithm can be sensitive to its
flying motion. To detect the Mosquito, a few methods have been proposed with an
approach of combining the inter-frame difference method which can improve
background subtraction method that makes use of features and texture information.

The dual-threshold has been used to detect moving or flying mosquito that makes
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sense multiple judgments. The Kalman filter and Meanshift algorithm have been
considered to track the fast flying mosquito efficiently. The proposed algorithm can be
adopted to detect Mosquito and track its position. The time of flight would be helpful
for destroying the Mosquito with efficiently and effectively in future research. In this
research, the experimental works have been proposed to sketch the whole detection
process and position tracking of Mosquito by different methods. The compactness of
an image is very important to process the ROI in image processing. The compactness
has been proposed to analyze the mosquito image and its ROI to detect the mosquito
and track its position. The linear regression model, exponential model, improved
Gaussian model, logarithmic model are discussed in this proposal. The statistical
modeling, impulse responses and the impulse representation are shown in the
histogram of the mosquito’s image. The intensity and pixel has been represented in
the histogram to analyze the mosquito’s image for using in future robotic vision
systems. In the intensity and pixel levels also expressed by the discrete cosine
transform (DCT) to understand the mosquito’s image for detection and tracking the
position.

The mosquito detection method, detection dynamics, position tracking and the
position forecasting methods are proposed to detect and track the position of mosquito
by using image processing. The image processing is defined by space theory, graph
theory, and state space theory. The state space theory is discussed for designing a
control system to detect mosquito and destroy efficiently and accurately. In this
research, it has been proposed of 8RF, 5RF, and 3RF forecasting method to forecast
the next position of the mosquito so that it can be tracked the position precisely. The
Binary processing and representation can be determined to make sure the precise
results. The graph and set theory has been defined the space theory with its dynamics.
The linear time invariant (LTI) system can be represented as the state space theory. In
the mosquito image space, it has been segmented and thresholds the image in order to

track the position and detect the mosquito with image processing.
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$ USD Dollar sign
% Percentage
2D Two Dimensional
3D Three Dimensional
X-Y X axis-Y axis

Function
\4 For All

Summation
€ Member
R? 2D Real Space
% Differential Operator
dw Derivative
H™?! Inverse Operator
90° o is the degree
o Longitudinal velocity potential
0 Theta (Angle)
RZ Rotation around Z-axis
1 Intensity; Identity matrix
X Multiplication
DT T is the Transpose matrix
€ Epsilon (Error terms)
CW Clock Wise
CCW Counter Clock Wise
(O]O) 2D correlation operator, continuous or discrete
V2 Laplacian operator
0/0x Partial differential operator
\Y Curl (Difference operator)
Vf Difference of the function
X 1D or 3D convolution operator, continuous or discrete
tan™! Inverse tangent
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XX 2D convolution operator, continuous or discrete

e~ (?+y?)/0? Here, e is the exponential

o? Standard deviation (Stdv)

X Summation

o Variance

w4 Angular frequency

a Alpha (Phase Angle, Rotational Angle)

B Beta (Phase Angle, Rotational Angle)

T Approximation of the function

e Morphological erosion and dilation operator
T Pi (180°)

o(t) Instantaneous Phase

In Natural logarithm

1] Indefinite integral

(fij Mean value of  f;;

f_xx Definite integral

x' X prime

Do Linear Constant

log General logarithm

D(x) Covariance function

x®), x(@ Ordered matrix

Ai Lambda (Constant coefficient)

cos Cosine

1: ImOp01 1: characteristics no., Im: Image, Op: Operation, 01: Operation no.
2: Blob01 2: characteristic no., Blob: Operation, 01: Blob no.
% Partial differential operator

ms Millisecond

deg Degree

StdDev Standard Deviation

mm Millimeter

cm Centimeter

M(x,y,z) Mosquito’s position in Cartesian

R(X,Y,Z;0) Mosquito’s angular position
Hz Hertz (Frequency)

inch Inch
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mg
grains

km

sin

Sy ™

=
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Dy

Avg.

Sysparl
StatNum
ConfidenceC
TimeC

S

Lt
At

Milligram

Grains

Kilometer

Minimum

Maximum

Positive/Negative

u, v vector

rho (scalar optical distance)

Sine

cap rho (Vector distance)

Cluster in the optical flow

Cap Beta (Optical flow direction)
Norm of the continuous function and upper bar is the average
sigma; small difference operator
Velocity; the arrow indicate vector
Angular or Rotational velocity
Image Velocity

Orthogonal basis complement of C (?)
Equivalent or near or greater
Small time

Local displacement in the image
Velocity vector in the image
Fuzzy membership function
Membership set

Binary value ‘0’

Binary value ‘1’

Average

System Parameter 1

Start Number

Confidence Calculation

Time Calculation

Space

Dot (Scalar multiplication)
Lt: limit, with respect to small time At

Intersection
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Y Union

+ Positive sign

SN Sy Indicate the set complement
S-S5 Difference between two sets

(V,E,s,t) Definition of graph theory; V: vertices, E: edges, s: source, t: target

R Real space

. ¢ d
X1 . means —
dx
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