
CHAPTER 4

ANALYSIS AND DESIGN

4.1 Research Procedure

4.1.1 Collecting Data
Data collection is obtained from history of flight report in angkasa pura.

The data collected is from year 2018 – 2020. First step we must converted from

pdf to be csv file. After that we must import to my sql database.

Figure 4.1 : Flight Data

Figure 4.1 the image in above is an example of an image of the flight data that

has been obtained. The data consists of many transactions in which it does not only

contain departure data. The data obtained from PT. Angkasa Pura. In this project, the

data that will be used for forecasting is passenger departure data.
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4.1.2 Double Exponential Smoothing
The Double exponential smoothing method is the most widely used method

to  determine  the  trend  equation  for  the  second  smoothing  data  through  a

smoothing process. This forecasting system captures patterns from past data and

then uses it to project future data.

 

Figure 4.2 : Double Exponential Smoothing Formula 

Figure 4.2 The picture above is the formula for double exponential smoothing.

This formula is the formula used to make predictions on this project. in the formula it

can be seen that there are 5 calculation processes to get forecasting results.

Table 4.1 Table Double Exponential Smoothing  

TAHU

N
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2018 1 1858 1858 1858 1858 0

18

58 0

 2 1597 1858 1858 1858 0

18

58 0

 3 1810

1649.

2

1690.

96 1607.44

-
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14
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46 1795.216 70
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1842.
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1826.
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1859.228
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1942.890
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05
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1903.939
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12 1
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15
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275 -62
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2019 1 1550
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09
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-
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 3 1463
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05
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-
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 4 1371
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81

1448.
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 5 1326

1386.
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1399.

18
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506 -50

13

25 4

 6 1506

1338.
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1350.

36

1325.946

606 -49

12

77 5

 7 1484

1472.

43

1448.

02

1496.844

942 98

15

95 8

 8 1514

1481.

69
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95
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113 27

15

15 2
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1507.

54

1501.

02

1514.054
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15

40 2
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51

1482.
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894 -19
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54 2

 11 1502
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9
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15

78 3
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1510.

14

1505.023
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95 1

2020 1 1556

1537.

52

1532.

04

1542.991

896 22

15

65 2

 2 1479
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3

1548.

25

1556.355

81 16
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73 1

 3 1282

1493.

66

1504.

58
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648 -44
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39 4

 4 407

1324.
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1360.
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827

-
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11
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 5 53

590.4
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744.4
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-
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-
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 6 231
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277.2
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43.70205

685

-

467

-

42

3 364

 7 414

216.8

99

228.9

76

204.8214

857 -48

15

7 28

 8 529

374.5

8

345.4

59

403.7005

12 116

52

0 39

 9 491

498.1

16

467.5

85

528.6473

454 122

65

1 31

 10 540

492.4

23

487.4

55

497.3909

177 20

51

7 5

 11 669

530.4

85

521.8

79

539.0904

733 34

57

4 8

 12 696

641.2

97

617.4

13

665.1805

526 96

76

1 19

Table 4.1 this table is a illustration a process  from calculation of algorithm 

double exponential smoothing. the calculation process carried out from 2018 to 2020. 

The percentage of errors generated from the calculation process can be seen in the 

MAPE column. For the results themselves, double exponential smoothing shows a high 

percentage of error when there is a data spike. 
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4.2 Design

4.2.1 Flow Chart

 

Figure 4.3 : Flowchart 

Figure 4.3. First step to make prediction we must input the data into database.

After that we can do calculating process using double exponential smoothing. The

program will automatically calculate data using alpha 0.1-0.9. The result will be

compared and show as a chart.
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