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Abstract : Image is very often used for personal important,
groups and crowds with the help of handpone or dslr camera,
there is often a problem with the image storage because of the
size of diverse images, so need a place to store the image it
takes memory to save that image, the more the image will be
the greater the required memorytherefore a necessary in way
to overcome these problems with compression techniques,
deflate algorithm can solve the problem, the kind of image
extension that is best to be compressed with deflate method is
bmp extension (Bitmap).
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. INTRODUCTION

Image is an object that is very real or in accordance with the
original, images that have great resolution must have great
resolution too, the resolution is directly proportional to the
size of the image, so the storage or memory needed will be
greater, to solve this problem need to use techniques to
overcome them. Many image file formats used such as jpg,
gif and tiff format, bmp, and the size of each format are also
different then it takes a compression technique to overcome
the problem of the image.

Storage media really need to be used to store
photographic images, more and more photographic images
are stored in the storage media then the memory will be
required greater. Therefore the techniques needed to
overcome it, so that images that have large size can still be
saved even if the storage media is limited. As for ways that
can be used to overcome them, required storage of data on
storage media, storing data in storage media needs to be
applied by compressing data to produce smaller data. Image
compression is used so that images can be utilized with the
aim of reducing the redundancy of the data in the image so
images can be stored efficiently.

Compression is a technique used to overcome the
problem of excessive photographic photo size, so the
previous image has a large image capacity to be used as a
new image with a small size to store very large image data
in memory, can be stored in small capacity. storage media,
compression is an appropriate technique for reducing image
size. The deflate algorithm is one of the best ways to solve
the problem of too large a photographic image size.

The compressed deflate algorithm is derived from a
series of blocks, based on the data entered into each of the
blocks to be arranged in sequence. the block to be
compressed will consist of combinations of 1277 algorithms
and huffman algorithms [12].

Il. LITERATURE REVIEW

A. Image Compression

Compression is a technique to reduce the size of the image,
with the aim to save momori to save the image and transfer
process also more smoothly therefore the bandwidth
required is not too large. compression aims to reduce the
size of the image without reducing the quality of the image.
a small size gauge is widely used for medical images, to be
stored in storage space[7]. According to the compression
definition is the technique of minimizing the storage space
required to be able to store data with an uncertain amount. it
is used to save memory such as bandwidth, cost and time
required to transmit data to other places. Lossless technique
is required in medical field because lossless technique is
very suitable, different from losy technique because the data
when compression is missing [4].

B.  Lossless And Losy

Compression techniques are always used there are two,
namely lossless compression or losy compression is always
used to reduce the size of the image. Lossless or lossy
techniques will be used for compression of images that have
a large size. Decompression process is required to restore
the image of the original form [13].

Compression losy is a compression that is no longer
similar to the original data. Losy compression of many
important data is removed, so the data is no longer in
accordance with the original data and a lot of information is
not the same so that data can not be "perceived” by humans

[9].

The lossless compression technique is data when
compressed equally or in accordance with bit-for-fit which
means data is similar to the original data. Lossles means
"fixed data is appropriate”, data that has been compressed
very efficiently stored in a state already compressed because
the data will still be able to survive in memory [9].

C. File Format

The image can be selected as desired, such as: Tiff, Jpeg,
Rawfle, if the desired raw format, can also choose between
8-bit or 16-bit, the corresponding results from the camera,
digital camera there are options to choose low quality to
high quality, to a negative color, quality choices can affect
the editing process, the process of printing to the process of
processing the image [5].
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D. Deflate Algorithm

Deflate algorithm is applied to each text block.
Deflate algorithm is a compression algorithm that has
lossless properties, deflate algorithm is kombinsi 1277
algorithm and huffman algorithm. The huffman tree will not
rely on any previous blocks and the next block. The Lz77
algorithm has duplicate characters that exist in each
previous block until new data up to 32 KB before [10].

Hash tables use duplicate strings for the search
process. the number of characters has a length of 3 parts that
will enter into the hash table. Calculation of hash table index
is made as much as 3 bytes next. No hash table empty, all
characters will be compared with input characters and the
most matching data will be selected [12].

1. Algoritma Lempel Zip 77

Lz77 algorithm is a compression algorithm that uses a
dictionary to compare incoming bytes, but the data is not
genuine. But encoding is made only one, all the encoded
data is created exactly the same [12]. Lz77 algorithm

2. Algoritma Huffman

The arrangement of the tree from the merge from the initial
node to the end of the root tree node. the huffman algorithm
combines two tree nodes, from the lower frequencies to the
uppermost frequencies. The number of frequencies of both
nodes is obtained from the interior node [12]. The huffman
algorithm uses a statistical encoding that can minimize the
number of bits required for a series of symbols. The
huffman algorithm has a purpose by making many
variations of symbols. A code that has a short frequency will
often be used whereas a long frequency code is rarely used,
which means that code that has a long frequency will appear
longer to the string [1]. The huffman algorithm is well
translated therefore has rules to adhere to, meaning the first
code is formed by frequency and can not be a prefix code in
another code, so the code following the rule will form a
binary tree, which is often heard with the term huffman tree

[7]1.

compression process data will take a long time whicRe&h And Discusion

cause the missing character, 1277 algorithm deficiency is [2]:
a. Algorithm takes a long time.

b. Lz77 algorithm takes longer time during
compression so as to cause data there is damaged during
compression process.

The following sample images to be compressed using the
deflate method according to the deflate algorithm rules:

¥

Image

Deflate Alzonthm

Image Compression

L J

l

z 1 Alzonthm

4

Huffiman Algonthim

Figure 1 : Compression Proses Deflate Algorithm

The following sample image to be dikomresi using deflate
algorithm is:

[R=30" | K=2% R=38 | R=28
— | G=138 | C=131 =138 | G=142
=281 | B=280 | Be=258 | ne2sS
R=30 R=27 R=30 R=0
Gm=134 | G=137 | =150 | =%
B=2850 | B=252 (=258 | B=11
R=30 R=-28 R=16 R-345
CG=138 | G=141 | C=128 | =20
He281 B-25% B=23% | H=17

Figure 2: Image Sample Comprassion

The principle of the deflate method is the
combination of the 1277 algorithm and the huffman
algorithm, the first compression of a photographic image

with the 1z77 algorithm and the [z77 algorithm output
consisting of (Index, Length, Next Symbol).
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| Look-Ahead Buffer |

!

Search Buffer

R=30
G=135
B=251

R=25
G=131
BE=250

R=18
c=138
B=255

Dictionary Qf Data Is
Empty

R=30
G=134
B=250

R=27
G=137
BE=252

R=30
G=150
B-255

Token

R=30
G=135
B=2151

R=18
G=141
B=155

(Index, Length, Next Simhbol)
(0.0.30

ER=16
=118
B=135

!

30 135 251 25 131 250 28 138
255 30 134 250 27 137 252 30
150 255 30 135251 28 141 255
16 128 235

Figure 3: Lz77 Algorithm

In the picture above is known that the character 30 is not

found in the search buffer then the index is 0 and the length

is also 0 and the next character to be entered in the search
buffer is character 30.

Search Buffer

3013525125131 250281381255

(0.0.30) (0.0 ,135) (0,0,251) (0,0.25)
(0,0,131)
(0.0,250 ) (0,0,28) (0,0,138) (0,0,255)

Look-Ahead Buffer

(9,1,134)

!

16 128 235

30 135 251 25 131 250 28 138
255 30 134 250 27 137 252 30
150 25530 135251 28 141 255

Figure 4: Compression Lz77 Algorithm

In the image above the next character to be input is the 30
character in the look-ahead buffer will be input to the search
buffer because the 30 character is in the index to Nine and
the same character is only one and the next symbol is 134
then the output writing is (9,1,134 ) so on until the process is
complete.

Output Algoritma LZ77
(0,0,30) (0,0,135) (0,0,251) (0,0,25) (0,0,131) (0,0,250)
(0,0,28) (0,0,138) (0,0,255) (9,1,134)

(6,1,27) (0,0,137) (0,0,252) (6,1,150) (9,2,135) (0,0,251)
(15,1,141) (6,1,16) (0,0,128) (0,0,235)

Image size after compressed using LZ77 algorithm is 60
bytes. The output of LZ77 will be compressed again using
the huffman tree algorithm.

The next step of the huffman algorithm process is:

1. Sort the value of the output on the 1277 algorithm
based on the frequency of occurrence of the smallest
frequency to the largest frequency.
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Table 1: Frecuency Of Pixel Value

Character Frequency

0 28
1
6
9
135
251
2
15
16
25
27
28
30
128
131
134
137
138
141
150
235
250
252
255

N = = T = = T = T = T e e e e S S S N T = = S S S B CC RN |

2. Join the two frequency occurrences of the smallest
frequency to the largest frequency that has been
sorted.

233,231150.235,6,130.141,138.137,134,131,128 30,28.2723.16,13..231,

1339,1.0:60
/\\

253.252.230.135,6,130 141,138 137,134 131,12830,28 272 ;28
3,16,15.2251,1359.1:32

0

2520202 SINMLIBIII, | | 8212516152251 13591
13112830,15 A7

Figure 5: Huffman Compression Process
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3. Repeat step number two until the remaining one binary

tree.

4. Numbering on the binary tree, the left side of the tree is
labeled 0 and the right side of the tree is labeled 1.
5. Browse the binary tree from root to leaf.

Table 2: Huffman Compression Results

Character Amount Bit Code Image Size
0 28 0 1*28=28
1 5 1110 4*5=20
6 3 1000 4*3=12
9 2 10110 5*2=10

135 2 00110 5*2=10
251 2 11010 5*2=10
2 1 101010 6*1=6
15 1 001010 6*1=6
16 1 110010 6*1=6
25 1 010010 6*1=6
27 1 100010 6*1=6
28 1 000010 6*1=6
30 1 111100 6*1=6
128 1 011100 6*1=6
131 1 101100 6*1=6
134 1 001100 6*1=6
137 1 110100 6*1=6
138 1 010100 6*1=6
141 1 100100 6*1=6
150 1 000100 6*1=6
235 1 110000 6*1=6
250 1 010000 6*1=6
252 1 100000 6*1=6
255 1 000000 6*1=6

The result of image compression using deflate
method is the size after compressed to 198 bits, the previous
size is 216 bits then deflate method yield ratio of 8.4%, that

means deflate method save memory of 8.4%. The result of
comparison of deflate algorithm show that deflate algorithm
efficient use against some file formats in the image.

Table 3: Comparative of Image Format

Before Compression /

After Compression /

File Name Kb Kb Rasio (%)
One.bmp 23347.2 22323.2 4%
Two.bmp 1044.48 866 17%
Three.bmp 23347.2 22323.2 4%
Four.bmp 23347.2 22323.2 4%
Pandi smg.png 501 500 -0,2%
Jellyfish.png 1607.68 1607 0%
Abc.tif 551936 550912 0,18%
Abcd.tif 690176 686080 0.59%
Chrysanthemum.gif 241 241 0%
Snapshot - 1.gif 496 50 -0.80%
Img_1291.jpg 1884.16 1884.16 0%
Img_1292.jpg 2539 2539 0%
Penguins.jpg 759 759 0%
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The graph below shows the ratio of the compression deflate algorithm
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Figure 6: Chart showing compression deflate algorithm

X-axis = Format File
Y-axis = Compression Ratio
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