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OTF Measurement system

Fig. 1. Side diagram of the developed camera bench type OTF
measuring equipment.
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Fig. 2. Fishtail to image orientation.

Fig. 3. Image scanner mounting position for fishtail.
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Fig. 4. Block diagram of data acquisition and motor control sys-
tem.
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SICNAL : @.81D

¢ Objoct Rotator
¢ Scan

¢ futofocus

¢ Off-axis Objoct

I Off-axis Imags(L)
} Off-axis Image(S)
! Turrot Rotator

BH

press Esc to return MAIN NEMU
press spacebar to rus HOTOR

pross * o read SIGNAL
pross Enter to return MOTOR

Fig. 5. Measured result of program for controlling motors and
signal in the developed OTF measuring system.

AUTO-Focus time: 5:54:53 M date: B3-30-1996 l
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AUTO-FOCUS OPTIONS
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L] ——————

-180 [}
Distance from ref. plans(un)
Ref. frequency(l/mm)= 49,64539

1 - retry Autofocus
109 2 - run OTF
£ - max NIF
spacebar - run S.MTF

Fig. 6. Measured through-focus MTF curves of the developed au-
to-focus program.
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Fig. 7. Simulated MTF curves depend on the aligned angle
between the translator and the tangential scanner.
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Table 1. Comparison of the accuracy of measured MTF values of a standard lens.(f/8, {/5.6, f/4 and /11 on-axis for the infinite conjugate

tests)
KRISS(SIRA)
frequency maximum MTF datum focal plane
(Ips/mm)
/8 /8 f/5.6 74 /11
5 0.97(0.96) 0.96(0.94) 0.95(0.96) 0.72(0.73) 0.93(0.93)
10 0.94(0.92) 0.90(0.90) 0.89(0.90) 0.47(0.46) 0.86(0.88)
15 0.91(0.88) 0.84(0.84) 0.84(0.84) 0.40(0.39) 0.81(0.80)
20 0.86(0.84) 0.77(0.76) 0.78(0.78) 0.38(0.36) 0.73(0.72)
25 0.82(0.81) 0.70(0.69) 0.73(0.72) 0.34(0.32) 0.65(0.66)
30 0.77(0.78) 0.61(0.61) 0.67(0.66) 0.30(0.30) 0.59(0.58)
40 0.71(0.71) 0.46(0.46) 0.55(0.54) 0.25(0.24) 0.46(0.44)
50 0.65(0.65) 0.33(0.32) 0.45(0.44) 0.20(0.19) 0.35(0.35)
60 0.61(0.59) 0.22(0.22) 0.36(0.35) 0.14(0.14) 0.27(0.27)
70 0.65(0.54) 0.14(0.15) 0.29(0.28) 0.11(0.11) 0.23(0.22)
80 0.49(0.48) 0.09(0.10) 0.22(0.23) 0.09(0.09) 0.19(0.19)
90 0.43(0.44) 0.06(0.08) 0.17(0.19) 0.07(0.08) 0.18(0.18)
100 0.39(0.40) 0.05(0.06) 0.14(0.16) 0.06(0.06) 0.15(0.15)

Table 2. Comparison of the accuracy of measured MTF values of a standard lens. (/8 and £/5.6 off-axis for the infinite conjugate tests)

KRISS(SIRA)
frequency /8, 3° /8, 6° £/5.6, 3°
(Ips/mm)
radial tangential radial tangential radial tangential
5 0.97(0.97) 0.96(0.95) 0.92(0.92) 0.71(0.69) 0.91(0.94) 0.89(0.88)
10 0.92(0.92) 0.91(0.90) 0.79(0.79) 0.25(0.26) 0.83(0.84) 0.71(0.71)
15 0.89(0.89) 0.87(0.85) 0.63(0.64) 0.02(0.00) 0.74(0.74) 0.54(0.54)
20 0.85(0.85) 0.82(0.80) 0.48(0.48) 0.04(0.04) 0.65(0.65) 0.40(0.40)
25 0.82(0.82) 0.77(0.74) 0.35(0.36) 0.01(0.01) 0.59(0.58) 0.31(0.32)
30 0.78(0.78) 0.72(0.71) 0.24(0.24) 0.04(0.03) 0.53(0.52) 0.26(0.28)
40 0.71(0.71) 0.64(0.63) 0.10(0.04) 0.01(0.02) 0.44(0.43) 0.23(0.24)
50 0.64(0.64) 0.57(0.56) 0.02(0.02) 0.01(0.02) 0.40(0.38) 0.20(0.22)
60 0.56(0.57) 0.51(0.50) 0.02(0.02) 0.02(0.01) 0.35(0.34) 0.18(0.20)
70 0.50(0.51) 0.45(0.44) 0.01(0.01) 0.02(0.01) 0.32(0.30) 0.16(0.18)
80 0.44(0.45) 0.40(0.39) 0.02(0.01) 0.01(0.00) 0.29(0.27) 0.14(0.16)
90 0.40(0.40) 0.35(0.34) 0.00(0.01) 0.01(0.01) 0.27(0.25) 0.10(0.14)
100 0.36(0.38) 0.30(0.31) 0.01(0.00) 0.01(0.00) 0.26(0.24) 0.09(0.12)
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Fig. 10. Measured through-focus MTF curves of a fax lens. (a) radial MTF (b) tangential MTF
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This paper describes the automation of an object generator and an image analyser in a knife scan OTF equipment to enhance
the accuracy of OTF measurement. Pinholes and slits of various size in the object generator are used as an objects. A fishtail
edge is mounted to the image analyzer and is translated to the direction of 45 degree angle with the horizontal to measure MTF
simultaneously in the radial and tangential azimuths. The stepping motor control unit and software for the image analyzer are
modified and the accuracy of this equipment is evaluated by measuring the OTF of SIRA group 50 mm standard lens.



