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Operation and Authentication of Smart Phone by Earphone

RYOTA YAMAMOTO'' HOMEI MIYASHITA '

In this paper, we focus on embedded compass (magnetic) sensor in smartphone, and present a new method for touch-less input to
smartphone by change of the magnetic field that occurs from moving the earphone. There is no extra Ul like scroll bars, and
fingers does not have to obstruct the screen, so we can operate smartphone with contents displayed in full screen. Also, we
studied differences in the magnetic field due to type, position and direction of the earphone, and present a new method for
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authentication with those differences.
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Fast but slower than Figure.Left

B 1 A YA OMEIZE D AT 7 — Ll
Figure 1 Scroll by Position of Earphone.
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Figure 2 Left: Direction. Right: and Position of Earphone
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Figure 3 Differences in the Magnetic Field Due to Type of the Earphone.
1 AVYRCOFEEIT & OBHKEE
Table 1 Differences in the Magnetic Field Due to Type of the Earphone.
GALAXY S | iPhone4S JvC SURE JvC SONY maxell
accessories accessories | HA-FX25 | SE215 HA-FX11 | MDR-EX60SP | HP-NZ13
x[uT] 11.588 16.652 2.570 -4.977 -5.377 8.271 13.330
yluT] 3.045 4913 0.772 -24.019 -0.611 1.565 -6.087
z[uT] 0.343 3.671 -3.516 16.420 1.958 -3.286 0.579
total [ 1 T] 11.995 17.754 4.444 29.528 5.783 9.044 15.413
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Figure 4 Left: Differences in the Magnetic Field Due to Position of the Earphone. Right: Due to Direction.

# 2 AT OUBRORE 2L ORREE
Table 2 Differences in the Magnetic Field Due to Position and Direction of the Earphone.

posish.1 | posish.2 | posish.3 | posish.4 dir.1 dir.2 dir.3 dir.4 dir.5 dir.6

x[nT] 11.588 2.229 -2.365 0.280 -0.119 1.361 0.458 0.668 11.588 | -12.330
y[uT] 3.045 -0.634 4.953 -3.074 | -13.762 12.235 17.590 | -32.510 3.045 0.596
z[nT] 0.343 -1.260 2.810 -0.608 7.254 -6.626 6.232 | -18.675 0.343 0.693
total [ u T] 11.995 2.681 6.177 3.180 15.566 13.994 18.673 37.500 11.995 12.375
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Figure 5 Example of Personal Registration with Type, Position

and Direction of the Earphone.
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