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Abstract

In this paper, we have extended the research on the infrared sensor which has been limited to the plane. The reflection
mechanism of the light on the curved surface is analyzed according to the curvature change and the emitted angle

of photodiode and

verified through experiments. The difference in the curvature causes a difference in the

measurement distance, and also changes the intensity of the light coming into the phototransistor, thereby causing
a difference in the output voltage. However, the difference in the output voltage due to the curvature change can
be solved by adjusting the emitted angle of the photodiode to minimize the spot area formed on the curved surface
regardless of the curvature. Therefore, it is possible to measure the distance by using the infrared sensor regardless
of the curvature by aligning the photodiode to the center of the curved surface and adjusting the angle of the

photodiode.
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Fig. 2 Spot area difference on the curved surface according to

Infrared light Receiver

emitted angle : (a) Spot area can also be formed by the
curvature difference (b) Reducing emitted angle can

minimize the spot area
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Table 1 Spot area comparison from 4 to 9mm according to the
curvature of curved surface and the emitted angle of the

infrared light emitting sensor

Measurement Emitted angle(4") Emitted angle(347)
Dist:

il PP —— r— e [ p— R —
4mm 0.01531mm® | 0.01530mm® | 0.06532 119601mm® | 12073Cmm? | 094397
Smm 0.03425mm® | 0.03885mm? 0 271835mm? | 276451mm? | 169808
6mm 006127mm® | 006128mm* | 001632 488816mm® | 500805mm® | 245266
Tmm 0.09576mm® | 009580mm® | 004177 772082mm® | 798692mm? | 332608
Smm 013794mm® | 013800mm® | 002350 | 1127277mm® | 1176196mm?® | 433957
Smm 018779mm® | 018790mm® | 005858 | 1555072mm® | 16.40939mm?® | 552174
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Fig. 3 Aritificail chamber and module : (a) Picture of artificial
chamber, (b) The inner chematic diagram of the module
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Fig. 4 difference of artificial chamber’s shape according to
pressure

Table 2 Sensor dimensions and optical properties

IR Sensor
Photodiode Photodiode Pthototransistor
Model name MTPS3085P EL-7L ST-7L
. AUK
Manufacturer Optoelectonics . DAKWANG
Semiconductor
Size a5 3 3
Supply voltage 5V 5V 5V
Output type Analog voltage Analog voltage Analog voltage
Angle 4 34° 60°
Peak wavelength 855 nm 950 nm 940 nm
Spectral bandwidth 820~890 nm 900~1000 nm 840~1200 nm
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Fig. 5 Output voltage according to distance(emitted angle, 34°)
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Fig. 6 Output voltage according to distance(emitted angle, 4°)

4. 4 &

<

& =wollie oA el vl iAYSS BAste] U4
ol Yol HhAtEl= Aol wet FgAA R dAkEE Y Ay
T2 ERIBITE T3 &) WiskelA HH FYg S Aol
A alaA R Apol7h A o] Afo| 2 sl BAREE 2]
o7t AR R A o7} MRS HEE B3l A%
S5tk o] 2 U, Aol w S H9te] HAHAH A7t v
A= FE wet 22 HUgte] S8H AT SHo] 71531
o). ol & 93t Yo WP W A5E 2H3)]
SE W 2 AolE HASRo RN YA Aol E
A3l 4 A SIS SAE 5 mmolA R R }3 -l
7350l 10 mmHg2F 50 mmHg®] HYA= 0.38 VolaL 4¢1 79+

002 VE 491 %7} 340]) wisf EHALAE H 28819022 43
o2 AZEA: wehH, B m=RolMe A rlhez —Tﬂ?ﬂ
TUE A AIHAAE o]gat] FE BAGl0] A

-

F

7EE7o) 7Fe e olE3 APE Tl Assiitt s =1
Aol WIS AEAAF Pk AR S 7ML Qi =3,
A M7} A AT A3 STl o] obd =d
AS sl A dAME ARBle] X E AZSA0] 71
&= d5P] SR 71z AP e=H SIS 49mm= Imm 7F
Ao v g SAAHUE At Al Aatet

(]

Thpe AgdRok] 288 5 UES 94 AF
4478 5ol FR5olo} Pk

g Aol

o

References

[1] Chung, C. S., 2017, ICT Governance Restructure Plan in the era
of 4 th Industrial Revolution, Journal of platform technology 5:1
33-40.

[2]Lin, Y., Huan, Z, Han, D, 2017,
methodology of 6R industrial robots for machining using

Posture  optimization

performance evaluation indexes, Robotics and computer-integrated
manufacturing 48 59-72.

[3] Wang, J., Xie, J, Zhao, R, Zhang, L., Duan, L., 2017,
Multisensory fusion based virtual tool wear sensing for ubiquitous
manufacturing, Robotics and computer-integrated manufacturing 45
47-58.

[4] Chae, W. Y., Lee, K. J., Kim, H. J., 2010, Distance measurement
system suing the infrared sensor for mobile robots, Proceedings
of KIIS spring conference 20:1 376-379.

[5] Tarek, M., 2009, Using ultrasonic and infrared sensors for distance
measurement, Transport 2925 8507.

[6] Shan, Y., Speich, J. E, L, K. K., 2008, Low-cost IR reflective
sensors for submicrolevel position measurement and control
IEEE/ASME transactions on mechatronics 12:6 700-709.

[7] Novotny, P. M., Ferrier, N. J., 1999, Using infrared sensors and
the phong illumination model to measure distances, Proceedings
IEEE international conference 2 1644-1649.

[8] Lee, J. Y., A, J, Chua, C. K., 2017, Fundamentals and applications
of 3D printing for novel materials, Applied materials Today 7
120-133.

[9] Zhao, Y., Li, P., Wang, C., Pu, Z, 2000, A novel fiber-optic sensor
used for small internal curved surface measurement, Sensors and
Actuators A : Physical 86:3 211-215.



