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Abstract In this study, we propose a new Relative position pattern unlocking solution based on blind
interaction, which is a new unlocking method, and compared it with existing unlocking methods to
verify usability and security improvement. And verified the practical value of the proposed new
unlocking solution. The relative position pattern unlock method is easily remembered than the numeric
code method and is worth practical enough to show a degree of learning ease similar to the drawing
pattern method. The new method is safer to steal than other two methods. It can be manufactured at
a low cost and can also be used by special users such as blind people. Therefore, the practical value
is relatively high.
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Fig. 1. Coordinate system of the case.
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Fig. 2. The case of same logic with different forms
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Table 1. Number password memory results

Type Total .
count | participants Memorization day Average
Four-digit 10 10 11
number
Five—digit 10 10 18
number
Six—digit number| 10 10 39

Table 2. Line drawing pattern memory results

Jgﬁri part-li—((:)its;n is Memorization day Average
g | 0 | o 1
Flve tmes 1 1o 10 13
S tmes 1 1 10 25

Table 3. Relative position pattern memory results

Jgﬁri part-li—((:)its;n is Memorization day Average
Four—point 10 10 1
Five—point 10 10 1.7
Six-point 10 10 2
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Table 4. T-test result (Independent variable: number
code & relative position pattern)

Number code |Relative position pattern
Average 2.2667 1.5667
Standard deviation 1.65952 0.77385
Cases 30 30
t value -2.094
p-value 0.041
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Table 5. T-test result (Independent variable: line drawing
pattern & relative position pattern)

Lmza?tl:l:/:mg Relative position pattern
Average 1.6000 1.5667
Standard deviation 0.77013 0.77385
Cases 30 30
t value -0.167
p-value 0.868
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Table 6. The result of number password decoding record

Type Total Attack success A
L verage
count | participants rate
Four-digit 5 50 100%
number
Fve-digit | 50 100% 99.3%
number
Six—digit 5 50 8%
number

Table 7. The result of line drawing pattern decoding

record
Type Total Attack success A
. verage
count | participants rate
Four times o
folded ° 80 8s%
Five times
folded 5 50 84% 78%
Six times
folded 5 80 62%

Table 8. The result of relative position pattern decoding

record
Type Total Attack success A
L verage
count | participants rate
Four-point 5 50 6%
Five—point 5 50 0% 2%
Six—point 5 50 0%
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