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中文摘要中文摘要中文摘要中文摘要    

 

(1)Ҟޑ: 

    ౜ϞྣႽࣽמวǴၲךॺёаҔᙁൂޑෳໆπڀǴᆶᙁൂ؁ᡯǴ൩

а຾΋؁ΑှЋᐒ࣬܈ᐒ᜔ᓐޑ੝܄ǶаΠϟಏѤঁ࣬ᐒ੝܄ෳໆǴས

ǵ᜔ᓐف MTFǵ྾ᡂᆶᗺનޑෳໆǶ 

(2)ၸำᆶБݤ: 

    ճҔ΋Тਠ݈҅ӧຯᚆ 120mm ೀଞჹ܌ाໆෳޑ໨Ҟа࣬ᐒϩձ

ᗺኧ٠૶ᒵΠٰǴӆޑдॺ݋ឪӚᅿኬҁǴӆճҔλฝৎᢀჸǵϩ  ܡ

а  Excel າрٰ่݀ᢀჸკ׎຾ԶΑှ࣬ᐒϐ੝܄ 

(3)่݀: 

  1.೿ԖསفǴёᏧѤࡋߝفॶղᘐསف౜ຝᝄόᝄख़Ǵ 

  2.ёᙖҗ MTF Ԕጕޕၰ࣬ᐒှႽΚӳᚯǴ 

  3.ёᙖҗ྾ᡂελϐၰ᜔ᓐ཮ό཮ӧفပѨ੿ 

  4.ёаᙖҗᗺનໆෳޕၰ΋ঁᗺનޑελ 

 

1.ਠ݈҅ 

2.Ⴝᐒ Sony Ericsson Z750i 

3.Ⴝᐒ Nikon s510 

4.ҜЁ 

1.སف౜Ⴝ 

2.᜔ᓐ MTF ᆶ Tilt ౜ຝ 

3.Distortion (྾ᡂ) ౜ຝ 

4.ᗺન 

5. MTF ੝܄კࢂ Modulation Transfer Function(ፓڋᙯඤڄኧ) 
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Abstract 
 

we can use simple measurement tools, and simple steps, to learn more 
about the features of the lens of phone or the camera . There are four 
camera features measurement whitch are vignetting, MTF, distortion and 
point  measurement. 
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         Modulation Transfer Function 
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目目目目        次次次次    

 

ಃ΋೽ϩ 

ᗺન՗ᆉ 

    

    

ಃΒ೽ϩ 

སف౜Ⴝϐᢀჸ 

 

 

ಃΟ೽ϩ 

᜔ᓐ MTF ᆶ Tilt ౜ຝϐᢀჸ 

 

 

ಃѤ೽ϩ 

Distortion (྾ᡂ) ౜ຝϐᢀჸ 
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ಃ΋೽ϩಃ΋೽ϩಃ΋೽ϩಃ΋೽ϩ    

ᗺન՗ᆉᗺન՗ᆉᗺન՗ᆉᗺન՗ᆉ    

 (΋)ق߻: 

ෳрቹႽϐᗺનжޑ߄ჴሞЁκǶ 

 (Β)ڗኬ: 

CCD ឪቹᐒ܈ኧՏ࣬ᐒޑ΋ૈ܄٤ёҗΠय़ޑբݤ௖૸ϐǺ 

ճҔ PC ឪቹᐒǵЋᐒǵ܈ኧՏ࣬ᐒܡឪਠ݈҅ޑቹႽǴܡឪຯᚆࣁ D= 120 

cm   ٬Ҕ࣬ᐒ Nikon s510 

    

 

ឪਠ݈҅ύܡ 2mm Б਱ޑቹႽӵΠ: 

 

(Ο)่݀: 

ቹႽϐᗺનжޑ߄ჴሞЁκ՗ᆉቹႽϐελࣁ(а M×N ਱Ԅ߄Ң)   

 

ਠ݈҅ύޑ 2mm Б਱ӧቹႽύࣁ 21x19=399 ঁᗺન 

ӢԜቹႽύ 1 ঁᗺનж߄ჴሞޑЁκ0.1  ࣁ   mm 

ޑӵਠ݈҅ύٯ) 2mm Б਱ӧ 76-a.jpg ቹႽύࣁ 7 ঁᗺનǴ߾ቹႽύ 1 ঁᗺનж

 (mm  ࣁЁκޑჴሞ߄
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ಃΒ೽ϩಃΒ೽ϩಃΒ೽ϩಃΒ೽ϩ    

སف౜Ⴝϐᢀჸསف౜Ⴝϐᢀჸསف౜Ⴝϐᢀჸསف౜Ⴝϐᢀჸ    

(΋)ق߻: 

౛གྷ᜔ᓐ֡ܭϬӀጕΠǴԾύЈډᜐጔޑӀϩթᔈ࣬ࣁӕǴՠჴሞ΢ࠅό৒

ܰ଺ډǴ׎ࢂܭԋȬསفȭ౜ຝǶ೯தསف཮วғӧቶفᆄǴӢࣁӀ୮ຫε

ຫ৒ܰԖԜ௃׎Ƕ 

 

(Β)ڗኬ: 

CCD ឪቹᐒ܈ኧՏ࣬ᐒޑ΋ૈ܄٤ёҗΠय़ޑբݤ௖૸ϐǺ 

ճҔ PC ឪቹᐒǵЋᐒǵ܈ኧՏ࣬ᐒܡឪਠ݈҅ޑቹႽǴܡឪຯᚆࣁ D= 120 

cm   ٬Ҕ࣬ᐒ Nikon s510 

 

 :ቹႽӵΠޑឪқરܡ
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(Ο)؁ᡯ: 

1.ჹቹႽϐѰ΢فǵύЈǵѓΠفǵѓ΢فǵѰΠޑف RGB  ኬڗ଺ޔ

 

2.КၨԜ౜ຝ 

 

(Ѥ)ԋ݀: 

ቹႽύЈᗺનޑԪ໘ॶࣁ   R=187   G=189   B=184 

ቹႽѰ΢فᗺનޑԪ໘ॶࣁ R=148   G=142   B=146 

ቹႽѓ΢فᗺનޑԪ໘ॶࣁ R=133   G=133   B=133 

ቹႽѰΠفᗺનޑԪ໘ॶࣁ R=130   G=124   B=124 

ቹႽѓΠفᗺનޑԪ໘ॶࣁ R=136   G=125   B=131 

 

౜ຝޑف᛾ܴԖསڰനեǴࡋߝޑပفനଯǴѤঁࡋߝॺૈ࣮рǴύЈך៝

วғ,ёаᙖҗѤঁفပࡋߝޑॶղᘐ೭ঁ᜔ᓐޑӳᚯ,Ѥࡋߝفॶຫեསف

ຫᝄख़Ƕ 
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ಃΟ೽ϩಃΟ೽ϩಃΟ೽ϩಃΟ೽ϩ    

᜔ᓐ᜔ᓐ᜔ᓐ᜔ᓐ MTF MTF MTF MTF ᆶᆶᆶᆶ    TiltTiltTiltTilt ౜ຝϐᢀჸ౜ຝϐᢀჸ౜ຝϐᢀჸ౜ຝϐᢀჸ 

(΋)ق߻: 

    ӀᏢ᜔ᓐှႽΚ೯தаӀᏢس಍ޑ໺ሀڄኧٰԵໆǴ Ψ൩ࢂճҔόӕቨࡋ

໵қ࣬໔ಒచદǴ ೯ၸ᜔ᓐࡕǴ ӧቹႽགෳᏔ܌ள่݀ޑډǴ΋૓ԶقǴ ޜ

໔ᓎ౗(؂mm ൳చǴ 1p/mm)ຫଯǴ ӀᏢس಍ޑ໺ሀڄኧջΠफ़Ǵ Զ᜔ᓐύѧ

ϐှႽΚΞК᜔ᓐѤࣁڬଯǴ΋૓ᙑࠠ࣬ޑᐒϐᄒЗޜ໔ᓎ౗ऊӧ20-50 1p/mm 

ϐ໔Ƕ 

 

(Β)ڗኬ: 

CCD ឪቹᐒ܈ኧՏ࣬ᐒޑ΋ૈ܄٤ёҗΠय़ޑբݤ௖૸ϐǺ 

ճҔ PC ឪቹᐒǵЋᐒǵ܈ኧՏ࣬ᐒܡឪਠ݈҅ޑቹႽǴܡឪຯᚆࣁ D= 

12.6 cm   ٬Ҕ࣬ᐒ Nikon s510 

    

ਠ݈҅ύ TEST PATTERN GROUP ӧฝय़ύѧޑቹႽӵΠ: 

 

ਠ݈҅ύ TEST PATTERN GROUP ӧฝय़Ѱ΢ޑفቹႽӵΠ: 
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 MTF ᆶ Tilt ౜ຝ 

 

ᔠෳ MTF(໺ሀჹКૈޑࡋΚ):٩ྣᐒᏔຎ᝺БԄǴճҔ CCD ୀෳႝတᑻჿ΢և

౜ޑӀ࢐ቹႽǴϩځ݋ MTF ॶ 

೸᜔ϐፓڄڋኧۓကӵԄ 1  ҢǶ܌

minmax

minmax

II

II
MTF

+
−

=                                                  (1) 

 

ෳໆόӕ໔႖ޑచદϐࡕǴӆפ΋చқޑచદѳ֡ࡋߝ Imax(܈നεॶ)ک΋చ໵

ޑӵқٯჹКॶ(MTF)ǴځжΕϦԄीᆉࡕIminǴฅ (നλॶ܈)ࡋߝచદѳ֡ޑ

చદѳ֡ࡋߝ Imaxࣁ 219Ǵ໵ޑచદѳ֡ࡋߝ Imin91 ࣁǴीᆉளډჹКॶ(MTF)

ࣁ 0.412903Ǵӵқޑచદѳ֡ࣁࡋߝ 219Ǵ໵ޑచદѳ֡ࡋߝ 0ǴीᆉளډჹК

ॶ(MTF)ࣁ 1Ǵӵқޑచદѳ֡ࣁࡋߝ 159Ǵ໵ޑచદѳ֡ࡋߝ 159Ǵीᆉளډჹ

Кॶ(MTF)ࣁ 0Ƕ 

 

ёճҔႝတ(EXEL)ஒ MTF ीᆉрٰ 

 

؂ࢂޑࡰ໔ᓎ౗ޜ mm ൳చచદǴൂՏ1 ࣁp/mmǴਠ݈҅ύޑ 2mm

Б਱კਢǴෳໆຼځය(ջࣁ΋਱໵΋਱қࡋߏޑ)Ӆࣁ 4mmǴඤѡ၉ᇥǴ

؂ mm Ԗ 0.25 చచદǴҭջޜځ໔ᓎ౗ࣁ 1/4 =0.25Ƕਠ҅ހ TEST 

PATTERN GROUP ύ໔Ԗࡐӭ΋చచޑόӕ໔႖ޑచદǴӚԖόӕޑጓ

ဦǴΨཀښ๱όӕޜޑ໔ᓎ౗Ƕଷ೛բ཰ 2 ςё؃рቹႽύ 1 ঁᗺનж

ࣁ(ࡋߏ)Ёκޑჴሞ߄ a(ٯӵ:1/23 mmǴӵ݀բ཰ 2 ᆶբ཰ 3 Ⴝຯᚆڗ

ᡂǴ൩ाख़ᆉ)ǴԶׯ 2 ဦచદϐຼයࣁ b(ٯӵ:20)ঁᗺનǴӢԜຼځ

යࣁ a×b(ٯӵ: 1/23×20=  20/23mm)ǴԶޜځ໔ᓎ౗ࣁ 1/(a×b) (ٯ

ӵ:23/20 1p/mm)Ƕ 
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(Ο)؁ᡯ: 

 

1. ӃளډቹႽύ 1 ঁᗺનж߄ჴሞޑЁκ(ࡋߏ)-- ਠ݈҅ύޑ 2mm Б਱ӧቹ

Ⴝύࣁ n ঁᗺનǴ߾ቹႽύ 1 ঁᗺનж߄ჴሞޑЁκ(ࡋߏ)2 ࣁ/n mmǶݙ

ཀਠ݈҅ύޑБ਱ࢂ 2mmǴ2-6 ဦచદຼޑයჴሞЁκ٠ό΋ࢂۓ 2mmǶӧ

ԜቹႽύ 1 ঁᗺનж߄ჴሞޑЁκ(ࡋߏ)ۓڰࣁॶǴբ཰ѤਔԵቾ྾ᡂਔ 1

ঁᗺનж߄ჴሞޑЁκω཮ࣁᡂ୏ॶǶ 

2. ӆໆෳ 2-6 ဦచદຼޑයӅԖ൳ঁᗺનǴݙཀ΋໵΋қω׎ԋ΋ঁຼයǴ܌

а 2-6 ဦచદ᏾ঁࢂ 2.5 ঁຼයǴԶόࢂ 5 ঁຼයǶ 

3. ӆᆉр 2-6 ဦచદຼޑයჴሞЁκ 

4.   ӆᆉр 2-6 ဦచદޜޑ໔ᓎ౗(ٯӵ 0-2 ဦచદϐຼයࣁ 

(156-140)/2.5=6.4 ঁᗺનǴ0-6 ဦచદϐຼය4=2.5/(217-227)ࣁ ঁᗺનǴ

ѰᜐΠय़ 0-6ހਠ҅߾ ဦచદޜځ໔ᓎ౗ᔈࣁ΢य़ 0-2 ဦచદޑ 

6.4/4=1.6 ७)  

 

ёճҔႝတ(EXEL)ஒޜ໔ᓎ౗ीᆉрٰ 
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(Ѥ)ԋ݀:  

 

ਠ݈҅ύ TEST PATTERN GROUP ӧฝय़ύѧޑόӕޜ໔ᓎ౗ϐෳ၂კਢǴځ MTF

ॶ 

MAX MIN MTF 空間週期 空間頻綠

153 35 0.62766 1.0026 0.997407

148 39 0.582888 0.8704 1.148897

142 49 0.486911 0.8064 1.240079

120 48 0.428571 0.70296 1.422556

114 56 0.341176 0.6656 1.502404

108 63 0.263158 0.576 1.736111

100 57 0.273885 0.5376 1.860119

109 64 0.260116 0.4864 2.055921

104 59 0.276074 0.4352 2.297794

99 56 0.277419 0.3968 2.520161

81 57 0.173913 0.3456 2.893519

81 63 0.125 0.2944 3.396739  
 

 

ਠ݈҅ύ TEST PATTERN GROUP ӧฝय़Ѱ΢ޑفόӕޜ໔ᓎ౗ϐෳ၂კਢǴځ MTF

ॶ 

 

IMAX IMIN MTF 空間週期 空間頻率

138 67 0.346341 1.1264 0.887784

126 69 0.292308 1.0752 0.93006

113 62 0.291429 1.024 0.976563

110 58 0.309524 0.8832 1.132246

90 60 0.2 0.7808 1.280738

104 75 0.162011 0.6784 1.474057

107 88 0.097436 0.64 1.5625

115 81 0.173469 0.576 1.736111

112 80 0.166667 0.5376 1.860119

115 88 0.133005 0.4224 2.367424

100 99 0.005025 0.4096 2.441406

99 97 0.010204 0.3584 2.790179  
ёճҔႝတ EXEL ஒ MTF კฝрٰ 

ᐉ֤኱ޜࣁ໔ᓎ౗(ё຾΋؁୔ϩࣁᐉӛޜ໔ᓎ౗ fx ໔ᓎ౗ޜᕵӛک fy) 

ᕵ০኱ࣁ MTF 
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࿼ܭύѧϐᐉӛޜ໔ᓎ౗ 

 

 

࿼ܭύ໔ϐᕵӛޜ໔ᓎ౗ 
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 ໔ᓎ౗ޜϐᕵӛفѰ΢ܭ࿼ܫ

 

  ໔ᓎ౗ޜϐᐉӛفѰ΢ܭ࿼ܫ
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(ϖ)่݀૸ፕ:  

1.΋Ѝӳ᜔ޑᓐคፕӧܡឪᆶჹ๷݅ѳय़ჹفጕѳՉރ۱ޑጕࢂ܈ᆶϐࠟޑޔ

ηϱጕ೿ᔈԖ࣬ӕྗޑዴ܄ǶՠШࣚ΢٠ؒԖֹऍ᜔ޑᓐǴЀځӧηϱጕӛǴգ

཮ว౜ቹႽᜐጔ୔КύЈ୔ୱၨᜤளډᆒಒޑᗋচࡋǶඤѡ၉ᇥǴ൳Я܌Ԗ᜔ޑ

ᓐӧύѧ೽ϩܴࢂࡋ᎒ܴޑᡉКᜐጔ೽ҽ٫ࣁ 

ጕచჹКǴ ՠޑނᓐૈ 100% և౜ჴ᜔ޑҢჹКᙯ౽౗Ǵֹऍ߄০኱ືޔࠟ .2

Ш໔ؒԖֹऍ᜔ޑᓐǴޑືޔࠟࡺॶவ 0 1 ډǶ 

3. ጕޑՏ࿼ຫଯǴ߄Ң၀᜔ᓐޑჹКຫଯ 

    

ಃѤ೽ϩಃѤ೽ϩಃѤ೽ϩಃѤ೽ϩ    

Distortion (Distortion (Distortion (Distortion (྾ᡂ྾ᡂ྾ᡂ྾ᡂ) ) ) ) ౜ຝϐᢀჸ౜ຝϐᢀჸ౜ຝϐᢀჸ౜ຝϐᢀჸ    

(΋)ق߻: 

    ྾ᡂচӢࢂႽᗺᆶӀືຯᚆόӕୁځӛܫε౗ҭᒿϐόӕ܌೷ԋǴӵܡឪ΋

ঁ҅Б਱ηკТǴ ځ྾ᡂёϩރܾࣁ྾ᡂ(᏾ᡏቹႽᡂεǴ ࡺҭёᆀסࠠ҅ࣁ

Ԕ)Ϸఏރ྾ᡂ(᏾ᡏቹႽᡂλǴࡺҭёᆀסࠠॄࣁԔ)ٿᅿǶଞϾ࣬ᐒค྾ᡂޑ

ୢᚒǴՠቶ࣬فᐒ྾ᡂୢޑᚒࡐᝄख़Ǵ΋૓Զقቶ࣬فᐒ܌ឪளϐቹႽסԔ௃׎

 ྾ᡂǶރఏࣁ

    

   (Β)ڗኬ: 

CCD ឪቹᐒ܈ኧՏ࣬ᐒޑ΋ૈ܄٤ёҗΠय़ޑբݤ௖૸ϐǺ 

ፎճҔ PC ឪቹᐒǵЋᐒǵ܈ኧՏ࣬ᐒܡឪਠ݈҅ޑቹႽǴࡌ᝼ϐܡឪ

ຯᚆࣁ D=126 mm  ٬Ҕ࣬ᐒ Sony Ericsson Z750i 
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ਠ݈҅ύ༝ᗺତӈӧฝय़ύѧޑቹႽӵΠ: 

 
 

ਠ݈҅ύ༝ᗺତӈӧฝѓᜐޑቹႽӵΠ: 

 
 

ਠ݈҅ύ༝ᗺତӈӧฝय़ѰᜐޑቹႽӵΠ: 
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ਠ݈҅ύ༝ᗺତӈӧฝय़ѰΠޑفቹႽӵΠ: 

 

 

ਠ݈҅ύ༝ᗺତӈӧฝय़΢य़ޑቹႽӵΠ: 

 

ਠ݈҅ύ༝ᗺତӈӧฝय़ѓ΢ޑفቹႽӵΠ: 
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ਠ݈҅ύ༝ᗺତӈӧฝय़Ѱ΢ޑفቹႽӵΠ: 

 

 

ਠ݈҅ύ༝ᗺତӈӧฝय़ѓΠޑفቹႽӵΠ: 

 

 

 

 

 

 

(Ο)؁ᡯ: 

ਠ݈҅ύ༝ᗺତӈӧฝय़ύѧޑ΋ঁ༝ᗺቹႽޔ৩ελࣁ h0 ঁᗺન 

ਠ݈҅ύ༝ᗺତӈӧฝय़ύѧୃѓࡑޑෳᗺೀ΋ঁ༝ᗺቹႽޔ৩ελࣁ h1ঁᗺ

ન 

 h0/h1  ࣁε౗ܫෳᗺୁӛࡑ

ஒࡑ؂ঁෳᗺୁӛܫε౗ीᆉрٰ 

ёճҔႝတ(λฝৎ฻೬ᡏǵቪำԄ܈ EXEL)ஒ྾ᡂკฝрٰ 

 

ᐉ֤኱ࡑࣁෳᗺᆶቹႽฝय़ύѧޑຯᚆКࡑෳᗺᆶቹႽฝय़ύѧޑຯᚆК(ύѧ

ࣁ 0%Ǵᜐጔࣁ 100%) 

ᕵ০኱ୁࣁӛܫε౗ 
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ޑਠ݈҅ύ߻ӵϐٯ .1 2mm Б਱ӧࣁ 68 ঁᗺન 

 

2. Ӄໆෳฝय़҅ύѧ΋ঁ༝ᗺ (ځдޑ೿ᆉ਒ᜐޑ༝ᗺ) 

ٗሶޔ৩ 1mm ༝ᗺໆ࣮࣮ᔈ၀ޔ৩ελࣁ 34 ঁᗺનѰѓ 

 

3. ஒਠ҅۳ހѓ౽ ฅࡕໆ࣮࣮ӵ݀༝ᗺޔ৩ελࣁ 36 ঁᗺનѰѓ 

ٗሶࡑෳᗺୁӛܫε౗36/34 ࣁ 

 

4. ѓ౽ޑຯᚆКࣁᐉ֤኱(ᐉ֤኱ࡑࣁෳᗺᆶቹႽฝय़ύѧޑຯᚆК-                                                                 

ѧ0  ࣁ%Ǵᜐጔࣁ  ύϐ΋ᗺځᕵ০኱ฝрԔጕკ ࣁε౗ܫෳᗺୁӛࡑ(100%

 

5. ѓ౽ޑຯᚆ΋ׯᡂ൩ӆᆉ΋ԛࡑෳᗺୁӛܫε౗ (Ӣ࣬ࣁᐒόӕǴΨ೚ाѓ

౽ӳ൳ԛ) 

 

6.  ӄ೽଺рٰளډ΋ঁԔጕǴՠёаฝр׳ӭԔጕ(όӕືӛޑ) Ǵਠ҅۳ހ

ѓ΢ف౽୏ёளډ΋ঁԔጕǴਠ҅۳ހѓΠف౽୏ёளډ΋ঁԔጕǴਠ҅۳ހѓ

౽ளډ΋ঁԔጕǴ۳Ѱ౽Ψளډ΋ঁԔጕǾ. 
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ճҔ PC ឪቹᐒ܈ቶفଞϾឪቹᐒள่݀ޑډ྾ᡂ౜ຝ཮ၨܴᡉ 

(Ѥ)ԋ݀:  
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(ϖ)่݀: 

྾ᡂໆෳѳ֡ԔጕკǴځύ؂ঁᗺၗૻǴ֡ࣁკύѰ΢୔༧ǵѰΠ୔༧ǵ

ѓΠ୔༧ǵѓ΢୔༧Ѥঁ྾ᡂໆѳ֡ࡕϐ่݀ǴҗკύёޕǴԜڗႽ᜔

ᓐܭຯᚆӀືຫᇻϐڗႽᗺǴځ྾ᡂໆຫεǴډޔຫௗ᜔߈ᓐύЈᗺǴ

྾ᡂໆᖿܭ߈႟ 

 

٬ҔႽᐒ܌ Sony Ericsson Z750i ե໘Ⴝᐒ྾ᡂၨε  
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