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Abstract: The methodology of multi light intensity image fusion of the single image for high dynamic range imaging uses five input
images with different light exposure time interval of the single same image with different time interval at the same time the aperture of
the camera is fixed the resulting method gives the high dynamic range image as well as overcomes the displacement of pixel in motion
images, underexposure and overexposure pixels in image and allow to calculate the possible luminance value of every pixel in an image
using maximum Posterior Estimation (MAP) technique and reduce the noise in an image using proposed work method we can obtain
more informative and high quality image than used input different light exposure images of single image. Using contrast stretching and

histograms in contrast stretching the intensity of the pixel is estimated
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1. Introduction

The digital devices being used to capture images are not
achieve the wide dynamic range of luminosity or irradiance
of an image as captured by human eyes human vision system
has high perceptional range. There are HDR sensors too to
capture wide range of irradiance from static scenes or
natural scenes and store it in each pixel for eg. Night vision
cameras, robotic eye etc. But there are some problems
occurs in this sensor applications such as blackouts and
whiteouts regions and noise measurement in an
underexposed and overexposed image pixels is not easier
one.

To overcome such errors image based lighting method is
used in order to generate high quality images .the proposed
algorithm for high dynamic range imaging based on Markov
Random field model monitoring Occlusion, Artifacts,
whiteouts and blackouts, and noise in an images.

2. Need of Project

There is tremendous progress in the development and
accessibility of high dynamic range (HDR) imaging
technology. Modern image processing and graphics software
becomes HDR enabled. Also HDR digital photography
replaces low dynamic range (LDR) technologies. HDR
photographs are of much better quality and easier.
Unfortunately, HDR cameras are still very expensive and not
available for average users. On the other hand, taking HDR
photographs seems to be legitimate and crucial. HDRI many
techniques have been the multiple exposure principle in
which the HDRI is constructed by merging some
photographs short with multiple exposures.

Many of the techniques assume that a scene static during
taking photographs. The motion of object causes motion blur
and ghosting artifacts. such as video coding and stereo

vision, many displacement estimation method is proposed,;
simply applying them in to the multiple exposure fusion
often fails since the intensity level of the images are
significantly different due to the failure of camera response
curve estimation. Image processing, computer graphics, and
photography, exposure fusion is a technique for blending
multiple exposures of the same scene into a single image. In
high dynamic range imaging, the goal is to capture a scene
with a higher dynamic range than the camera is capable of
capturing with a single exposure.

3. Multi Exposure Fusion

Multiple images are combined to obtain one high quality
image which is more informative than input images five
images are being fused to result one high range image.
Images are captured with various exposure of light with time
of single image at same time aperture is fixed. From these
images one of the image which is at average exposure of
light selected as a main reference image this concept
considering to overcome occlusions, motion blur,
underexposure and overexposure in image and noise free
image.

4. Methodology to Work

In the proposed technique multiple light exposures five

images are combined with the help of high dynamic range

imaging contains five main steps of work flow as

a) Input images

b) Image data acquisition,

¢) Main reference image selection

d) Map based estimation,

e) High dynamic range image fusion using different
exposure input images.
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Figure 1: Work flow of proposed method
4.1 Input Image

There are five input images are captured with different light
exposure with changing shutter speed and fixed aperture.

4.2 Image Data Acquisition

In this step first to generate digital image on paper using
scanner or CCD camera resulting data is an image pixel
energy value.

4.3 Main reference Image Selection

From the captured images one of the images at medium light
exposure is selected as a reference image.

4.4 Map Based Estimation

MAP estimation detects the occlusion regions, saturation
regions, motion blurs, underexposed and overexposed pixels
in an images

5. Maximum A Posteriori

Vector, as well as the occlusion and saturation are detected
by the MAP estimation. The estimates displacement and
occlusion and saturation region by using Maximum A
posteriori estimation and constructs motion blur free
HDRIs.The estimates displacement and occlusion and
Saturation region by using Maximum A posteriori estimation
and constructs motion blur free HDRIs. The displacement.

5.1 Markov Random Field

MRF construct the HDRI by taking consideration
displacements underexposure and overexposure and
occlusion MRF used for motion compensation. Estimate the
following two classes, as well as the displacement vector.
Markov Random Fields (MRF) is defined as probabilistic
models over undirected graphs.

5.2 High Dynamic Range Image Fusion

High dynamic range imaging method allows a dynamic
range between darkest and lightest pixels of images than the
reference main image selected. Image fusion technique is a
process of combining several images here are five in to one
resulting fused image of all input images which is more
informative than input images.

6. Algorithm Steps of Method

e Read input image

o Image data acquisition for image with different exposure
settings

o Application of MAP estimation to main image with
average exposure

o Detection of underexposed and overexposed pixel region
using MAP

o Fusion of image to HDR image

e Calculation of performance parameters means value,
PSNR, standard deviation, etc.

Input images talken shutter speed setting at 1/125,
1/80, 1/50, 1/30, 1/20 in seconds

Il

Preprocessing
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Figure 2: Algorithm Flow

7. Performance Parameters

The performance parameters are used here are for
comparison of input images to be fused and the final
resulting fused image.

7.1 Peak Signal To Noise Ratio (PSNR)

PSNR is the ratio between maximum and possible power of
signal and power of corrupting noise that affect fidelity,
PSNR measure in dB.

PSNR dB =20log 255/3MN
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Where, B=the perfect image
B’=fused image

i=pixel row index

j=pixel column index
MN=no. of row and column

7.2 Standard Deviation

Standard deviation can be calculated using

g —YZH=M)?
n—1

Where=individual data point

M=mean of all data point

n=sample size (no. of data point)

7.3 Mean (M)

It is sum of observations divided by number of observations

M=2%)
N
Where, x=individual data point
N=sample size

Result

Here, the main objective of this proposed work is to use five
input images with changing light exposure with time while
aperture is fixed. And extra high light exposure converted
images to know high dark and high bright points, forming
their histograms with pixel value showing high bright and
high dark pixel in an image to form comparatively more
informative image than input images while in comparison of
photometric method with high dynamic range imaging
method photo matrix method is poorer than high dynamic
range imaging method noise reduction achieved in fused
image as well as and reconstruction of motion blur and
occlusions and saturations are achieved.

Table 1: Performance Parameter

Parameter Photometric | Fusion Method
Mean 0.57796 149.695
PSNR 0.2179 36.887

Mean Deviation 13.888 13.45

"y

W

i

Figure: Input images having different light exposure

Figure: Fusion Method Result

8. Conclusion

This methodology is implemented on the basis of multi light
exposure on images and to produce high dynamic range
image. Explaining method of combining multi exposure
images and multi light exposure images fusion technique for
high dynamic range imaging acquisition also estimating
overexposure and underexposure region by MAP estimation
and reduced motion blur and ghost artifact.

9. Applications of HDRI

Image processing has an enormous range of applications;
almost every area of science and technology can make use of
image processing methods. Here is a short list just to give
some indication of the range of image processing
applications.
Applications:

9.1 Medicine: Inspection and interpretation of images
obtained from X-rays, MRI or CAT scans, analysis of cell
images, of chromosome karyotypes.

9.2 Agriculture: Satellite/aerial views of land, for example
to determine how much land is being used for different
purposes, or to investigate the suitability of different regions
for different crops, inspection of fruit and vegetables
distinguishing good and fresh produce from old.

9.3 Industry: Automatic inspection of items on a production
line, inspection of paper samples.

9.4 Law enforcement: Fingerprint analysis, sharpening or
de-blurring of speed-camera images.
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