List of Figures Informatics Engineering 2016

LIST OF FIGURES

21 Charb COmPEHEatE . o o o w oo o wom o s 0 w6 mios & 5 5 o e W @ E 8 s 3]
2.2 Terminal pattern of Sudoku : . ¢ ¢ v i v v v v i n s v e e e b
2.3 Symbol Permutationin Sudoku . . . . . . . ... 0o 6
2.4 Row Permutation in Sudoku . . . . . .. ... Lo 6
255 WColuinn permutation M Budokll ; = s s v e s ssmesssa@ e s @ s 7
2.6 Horizontal band permutation in Sudoku . . . .. .. ... ... 7
2.7 Vertical band permutation in Sudoku . . . . .. .. ..o 7
28 Gridrolling CWin Sudoki & s ssssmnsssmav i s @e v 8569 83 8
28 Grid rolling COWIM SUAORE .o« o« o o o 5 005 s m w0 et s w0 5 50 8 8
2.10 Verifying symmetric Sudoku puzzle . . . . . .. ... ... ... ... 10
201 BEIMIAation < o o s owoeos e om 6 om0 o 5o wm w8 m o s @ 8w N et E 8 8 @ s 10
2.12 Lone Rangerin arow . . . . . . . . . . .. e 11
BIF TR BTN < « c v v s s enm v i A a P 54 A HEEH RS 4§88 W 63 11
2.14 Scenario 1 of Triplet inarow . . . . . . . . . . . e 12
215 Beenario2 of THpleb M aYoW w s o i 5385 S e s R RS a s @ 8 12
216 Scenario d of Triplet atow o vssmusis s savgsimus 13
2AT Geaphatera AfchIBEEEIIE © « o oo v oo mon o 0 5 0w 0 s 30w v v w5 08 14
218 Graphatesd COVEL s s & s s s i B s 43 A R S s D E I OB FE3 ® 8§ 3 15
3.1 Block diagram of proposed method . . . . . .. ... ... ... ..... 17
3.2 Existing chart that used for example . . . . .« « . o v v o o v v w e 20
3.3 Tllustration of scale modification in Figure 3.2 . . . . ... ... ... .. 21
3.4 Generating Sudoku puzzle . . . . . ... .. oL 22
3.5 Terminal pattern after symbol permutation . . . ... ... .. ... .. 26
3.6 Sudoku after column permutation . . . . . ... ... 26
3.7 Complete Sudoku . . . . . . . . .. e 27
318 Bagy level Sudolti PUZElE . « s oo oo 5w oo w0 s 8 9w mms w8 8 B 27
3.9 Evil level Sudoku puzzle . . . . . ... 28
810 Additiongl clig - -« z s ivawsvsamev s aps v R B EEs AW B 28
3.11 Solving Sudoku . . . . . . .. 33
3.12 Message extraction process . . . . . . . . ... ..o 34
4.1 Possible value of each cell . . . . . . .. ..o 41
4.2 Possible value after cell [0,2] guessed . . . . ... ... .......... 42
4.3 Possible value after cell [0,4] guessed . . . . ... ... ... ... 42
4.4 Horizontal line noise in a chart-cover . . . . . . .. ... ... ... ... 45
4.5 Vertical line noise in a chart-cover . . . . . .. .. ... ... ... .. 46
4.6 Blob noise in @ chaSt-00VEI s o v v s v s 00w 5 0w 8 5 5 Soes 5 5 8 B 46
4.7 Salt and paper noise in a chart-cover . . . . ... .. ..ol 46
4.8 The probability of successful guessing attack in chart-cover 1(Figure 3.2) 49
4.9 The result of sub-scenario 1 experiment . . . . . .. ... ... ..... 49
4.10 The result of sub-scenario 2 experiment . . . . . .. ... .. ... ... 50

viii



List of Figures Informatics Engineering 2016

4.11 The result of sub-scenario 3 experiment . . . .. .. ... .. ... ... 50
4.12 The experiment result of robustness evaluation . . ... .. ... .. .. 51
Al Chart-cover 2 . . . . o v i v i e e e e e e e e 58
A2 Charteoverd (oo s 08 W SRS S S0 A S F VR E B B85 E k55 59
A3 ChaftutoVEEZL v o u nomowom momm o oo % 5 ome s 5 % % o0 s & % & Sos & % 5 5 @ 8 e 61
At UDstrommerd ¢ 55 5.0 0 6 G o Vi S i8N i e i f i i ina ey s 61

ix



