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“√æ—≤π“‚ª√·°√¡æ¬“°√≥å ’Õ“À“√:
°√≥’»÷°…“ °“√æ¬“°√≥å ’¢Õß™‘øøÕπ‡§â°
Development of Food Color Prediction
Program: A Case Study of Chiffon Cake

∫∑§—¥¬àÕ
∫∑§«“¡π’È ‰¥âπ”‡ πÕ°“√æ—≤π“‚ª√·°√¡‡æ◊ËÕ„™â„π°“√æ¬“°√≥å§à“ ’¢Õß™‘øøÕπ‡§â° ´÷Ëß§«∫§ÿ¡

ª√‘¡“≥πÈ”¡—π∂—Ë«‡À≈◊Õß„π à«πº ¡ ‚¥¬ª√–¬ÿ°μå„™â Simple Linear Regression Model „π°“√

æ¬“°√≥å§à“ ’ ·≈–· ¥ß§à“§«“¡§≈“¥‡§≈◊ËÕπ®“°°“√æ¬“°√≥å §à“ —¡ª√– ‘∑∏‘Ï°“√μ—¥ ‘π„® ·≈–

√Ÿª·∫∫¢Õß¿“æ 3 ¡‘μ‘ º≈ª√“°Ø«à“‚ª√·°√¡„Àâº≈°“√æ¬“°√≥å§à“ ’¢Õß‡§â°∑’Ë¡’°“√§«∫§ÿ¡ª√‘¡“≥

πÈ”¡—π∂—Ë«‡À≈◊Õß„π™à«ßμà“ßÊ  Õ¥§≈âÕß°—∫º≈°“√∑¥≈Õß®“°ÀâÕßªØ‘∫—μ‘°“√Õ“À“√ ‚¥¬ª√‘¡“≥

πÈ”¡—π∂—Ë«‡À≈◊Õß¡’º≈μàÕ§à“ ’‡À≈◊Õß¢Õß‚¡‡¥≈ ’ CIE L* a* b* ®“°°“√π”‚ª√·°√¡∑’Ëæ—≤π“π’È ‰ª„™â

 “¡“√∂≈¥§à“„™â®à“¬«—μ∂ÿ¥‘∫·≈–‡«≈“„π°“√∑¥≈Õßº≈‘μ‡§â°‡¡◊ËÕ¡’°“√§«∫§ÿ¡ªí®®—¬πÈ”¡—π∂—Ë«‡À≈◊Õß

„πÀâÕßªØ‘∫—μ‘°“√Õ“À“√

§” ”§—≠: ‚ª√·°√¡‡æ◊ËÕ„™â„π°“√æ¬“°√≥å§à“ ’  §à“§«“¡§≈“¥‡§≈◊ËÕπ®“°°“√æ¬“°√≥å

§à“ —¡ª√– ‘∑∏‘Ï°“√μ—¥ ‘π„®
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∫∑π”

„π°“√‡√’¬π°“√ Õπ«‘™“‡∑§‚π‚≈¬’¢Õß

º≈‘μ¿—≥±å‡∫‡°Õ√’Ë¢Õß “¢“«‘™“«‘∑¬“»“ μ√å·≈–

‡∑§‚π‚≈¬’°“√Õ“À“√ ¡’°“√»÷°…“‡°’Ë¬«°—∫ªí®®—¬∑’Ë¡’

º≈μàÕ§ÿ≥¿“æ¢Õßº≈‘μ¿—≥±å‡∫‡°Õ√’Ë °“√§”π«≥

 Ÿμ√°“√μ√«® Õ∫·≈–§«∫§ÿ¡§ÿ≥¿“æ¢Õß‡∫‡°Õ√’Ë

ª√–‡¿∑μà“ßÊ ‡™àπ ¢π¡ªíß §ÿâ°°’È ·≈–‡§â° ´÷Ëß ’¢Õß

‡∫‡°Õ√’Ë∂◊Õ‰¥â«à“‡ªìπªí®®—¬Àπ÷Ëß„π°“√μ—¥ ‘π„®‡≈◊Õ°

∫√‘‚¿§¢ÕßºŸâ∫√‘‚¿§ (Dubose, Carddello and

Maller, 1980) ®“°°“√∑¥≈Õß„πÀâÕßªØ‘∫—μ‘°“√

æ∫«à“¡’À≈“¬ªí®®—¬∑’Ë¡’º≈μàÕ ’¢Õß‡∫‡°Õ√’Ë Õ“∑‘

ª√‘¡“≥πÈ”¡—π·≈–§«“¡™◊Èπ ™‘øøÕπ‡§â°‡ªìπ

º≈‘μ¿—≥±å‡∫‡°Õ√’Ë∑’Ë¡’ à«πº ¡À≈“¬™π‘¥·≈–¡’

¢—ÈπμÕπ°“√º≈‘μ∑’Ë„™â‡«≈“π“π ‡æ◊ËÕ∑¥ Õ∫ªí®®—¬

μà“ßÊ ∑’Ë¡’º≈μàÕ ’¢Õß™‘øøÕπ‡§â° μâÕß∑”°“√

∑¥≈Õßº≈‘μÀ≈“¬§√—Èß ∑”„Àâ„™â‡«≈“π“π·≈–¡’§à“

Abstract

This research presents the development of a color predication program for chiffon cake

using different controlled soybean oil levels. The application uses the simple linear

regression model to illustrate the cakeûs color. In addition, the program shows the sum

of squared prediction error, coefficient of determination for the chiffon cake, and

the simulation of a 3-dimensional chiffon cake model. The results obtained show the

compatibility between various controlled soybean oil levels in chiffon cake simulation

models, and the real results in the food laboratory. The amount of soy bean oil that

affects the intensity of yellow color is measured in the CIE L* a* b* color model. This

research will be advantageous for reducing costs and the time to bake chiffon cake,

as well as demonstrating the soy bean oil control effects on chiffon cake in the real

food laboratory.

Keywords: Prediction Program, Simple Linear Regression Model, Sum of Squared

Prediction Error, Coefficient of Determination

„™â®à“¬ Ÿß ¥—ßπ—Èπ‡æ◊ËÕ≈¥¢—ÈπμÕπ°“√º≈‘μ ‡«≈“ ·≈–

§à“„™â®à“¬  ºŸâ«‘®—¬‰¥âæ—≤π“‚ª√·°√¡·∫∫ 3 ¡‘μ‘ ‡æ◊ËÕ

„™â„π°“√®”≈Õß√Ÿª·∫∫·≈–æ¬“°√≥å (Prediction)

§à“ ’¢Õß™‘øøÕπ‡§â°∑’Ë ‰¥â§«∫§ÿ¡ªí®®—¬Õ‘ √– §◊Õ

ª√‘¡“≥πÈ”¡—π∂—Ë«‡À≈◊Õß ‚¥¬„™â∑ƒ…Æ’∑“ß§≥‘μ»“ μ√å

Simple Linear Regression ·∫∫ Least Squares

Point Estimates (Bowerman and OûConnell,

1987) À“§à“æ¬“°√≥å§à“ ’„πª√‘¡“≥πÈ”¡—π∂—Ë«‡À≈◊Õß

μà“ßÊ ‚¥¬π”¢âÕ¡Ÿ≈§à“ ’∑’Ëª√‘¡“≥πÈ”¡—π∂—Ë«‡À≈◊Õß

μà“ßÊ ®“°ÀâÕßªØ‘∫—μ‘°“√ “¢“«‘™“«‘∑¬“»“ μ√å

·≈–‡∑§‚π‚≈¬’°“√Õ“À“√ ∑’Ë∑”°“√º≈‘μ·≈–«—¥§à“ ’

¢Õß™‘øøÕπ‡§â°®“°‡§√◊ËÕß«—¥ ’®√‘ß

®“°ß“π«‘®—¬∑’Ëºà“π¡“æ∫«à“¡’ß“π«‘®—¬∑’Ë∑”°“√

æ¬“°“√≥å ‡æ◊ËÕÀ“§à“¢ÕßÕ’¡—≈™—π (Emulsion)  ’„π

º≈‘μ¿—≥±åÕ“À“√ ‡™àπ πÈ”π¡ πÈ”º≈‰¡â πÈ” ≈—¥

·≈–πÈ”´Õ ª√ÿß√ μà“ßÊ ‚¥¬„™â∑ƒ…Æ’°“√°√–®“¬
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 ’„π‚¡‡¥≈π’Èª√–°Õ∫¥â«¬§à“· ßÀ√◊Õ§«“¡ «à“ß¢Õß

«—μ∂ÿ L (Lightness) §à“ a ·∑π™à«ß ’‡¢’¬«∂÷ß ’·¥ß

·≈–§à“ b ·∑π™à«ß ’πÈ”‡ß‘π∂÷ß ’‡À≈◊Õß (Ioannis,

1993) ®“°π—Èππ”‡¢â“¢âÕ¡Ÿ≈§à“ ’™‘øøÕπ‡§â°‡À≈à“π’È

‰ª∑’Ë à«π«‘∏’ (Method) °“√æ¬“°√≥å§à“ ’„π™à«ß

μà“ßÊ æ√âÕ¡°—ππ’È∑”°“√·ª≈ß§à“¢Õß‚¡‡¥≈ ’

CIE L* a* b* „Àâ‡ªìπ‚¡‡¥≈ ’ CIE XYZ ·≈–‚¡‡¥≈

 ’ RGB μ“¡≈”¥—∫ „π¢≥–‡¥’¬«°—π®–π”‡¢â“¿“æ

·≈–æ◊Èπº‘«¢Õß™‘øøÕπ‡§â°‡¢â“ Ÿà‚ª√·°√¡‡æ◊ËÕ∑”°“√

„ à ’„Àâ°—∫¿“æ·≈–æ◊Èπº‘«∑’Ëπ”‡¢â“ ‚¥¬ “¡“√∂ª√—∫

§à“ ’μ“¡§à“ª√‘¡“≥πÈ”¡—π∂—Ë«‡À≈◊Õß ‡æ◊ËÕÀ“§à“

æ¬“°√≥å ’¢Õß‡§â°‰¥â

„π°“√æ—≤π“‡§√◊Ë Õß¡◊Õπ’È ºŸâ «‘ ®— ¬ ‡πâπ°“√

ÕÕ°·∫∫ æ—≤π“‚ª√·°√¡‡ªìπ‡™‘ß«—μ∂ÿ ‡æ√“–

¡’¢âÕ‰¥â‡ª√’¬∫¥â“π§ÿ≥ ¡∫—μ‘‡™‘ß«—μ∂ÿÀ≈“¬¢âÕ ‡™àπ

Encapsulation Reuse ·≈–Inheritance πÕ°®“°

π’ÈºŸâ«‘®—¬¬—ß‰¥âπ”ß“π«‘®—¬π’È¡“ª√–¬ÿ°μå„™â „π°“√

‡√’¬π°“√ Õπ∑“ß¥â“π§Õ¡æ‘«‡μÕ√å°√“øî° ·≈–

°“√ÕÕ°·∫∫‚ª√·°√¡‡™‘ß«—μ∂ÿ „π°“√‡√’¬π°“√ Õπ

∑ƒ…Æ’·≈–Õ—≈°Õ√‘∑÷¡„π°“√æ—≤π“

1. ¢—È πμÕπ°“√π”‡¢â “¢âÕ¡Ÿ≈·≈–°“√

æ¬“°√≥å§à“¢Õß ’‡§â°

1.1 ¢—ÈπμÕπ°“√√—∫¢âÕ¡Ÿ≈§à“ ’∑’Ë«—¥‰¥â®“°

‡§√◊ËÕß«—¥ ’„π·μà≈–√–¥—∫¢Õßª√‘¡“≥πÈ”¡—π∂—Ë«‡À≈◊Õß

·≈–π”‡¢â“ Ÿà‚ª√·°√¡„π√Ÿª¢Õß Text File

1.2 ¢—ÈπμÕπ°“√À“§à“æ¬“°√≥å¢Õß ’™‘øøÕπ

‡§â° „πß“π«‘®—¬π’È„™â Causal Forecasting Method

§◊Õ Regression Analysis ·∫∫ Simple Linear

Regression Model (Bowerman and OûConnell,

1987) ¥—ß ¡°“√

¢Õß· ß (McClements, Withida Chantrapornchai,

and Clydesdale, 1998) ÷́Ëß‡ªìπ«‘∏’°“√∑“ßøî ‘° å

‡æ◊ËÕÀ“§à“¢Õß ’∑’Ë ‡°‘¥®“°°“√∑¥≈Õß«—¥§à“°“√

 –∑âÕπ· ß¢ÕßÕ’¡—≈™—π ¥â«¬‡§√◊ËÕß«—¥ Static Light

Scattering Instrument  «—¥°“√¥Ÿ¥´÷¡· ß¥â«¬‡§√◊ËÕß

UV-visible Spectrophotometer ·≈–∑”°“√

æ¬“°√≥å§à“ ’‚¥¬„™â∑ƒ…Æ’ Kubelka-Munk ®“°

°“√ ”√«®ß“π«‘®—¬∑’Ëºà“π¡“æ∫«à“ ¡’°“√À“§«“¡

 —¡æ—π∏å√–À«à“ß ’ ·≈–‡π◊ÈÕ§≈Õ‚√øî≈ (Cholorphyll

Content) „π‡¡≈Á¥∂—Ë«‡À≈◊Õß∑’Ë°”≈—ß ÿ° ´÷Ëßæ¬“°√≥å

§à“ a* „π‚¡‡¥≈ ’·∫∫ CIE L* a* b* ‚¥¬„™â  Regression

Analysis (Sinnecker, et al., 2002) πÕ°®“°π’È¬—ß

æ∫ß“π«‘®—¬∑’ËÀ“§«“¡ —¡æ—π∏å√–À«à“ß ≈—°…≥–°“√

®“ß¢Õß ’πÈ” Red Grapefruit ‡¢âπ¢âπ∑’Ë·™à·¢Áß‰«â

°—∫¿“™π–∑’Ë„™â‡°Á∫ ‚¥¬„™â Linear Regression „π

°“√«‘‡§√“–Àå§«“¡ —¡æ—π∏å (Lee and Coates, 2002)

·μà¬—ß‰¡àæ∫°“√π”‡ πÕß“πæ—≤π“‡§√◊ËÕß¡◊Õª√–¬ÿ°μå

∑’Ëæ¬“°√≥å§à“ ’¢Õß‡§â°‚¥¬¡’°“√§«∫§ÿ¡μ—«·ª√

Õ‘ √– ‡æ◊ËÕÀ“¢Õ∫‡¢μ§à“ ’·≈–ªí®®—¬∑’Ë¡’º≈μàÕ

§à“ ’„π‡§â°

¥—ßπ—Èπ∫∑§«“¡π’È ‰¥âπ”‡ πÕ«‘∏’°“√æ—≤π“

‚ª√·°√¡∑’Ë„™â„π°“√À“§à“æ¬“°√≥å§à“ ’¢Õß™‘øøÕπ

‡§â°∑’Ë‰¥â§«∫§ÿ¡μ—«·ª√Õ‘ √– ‚¥¬«‘∏’°“√ §◊Õ º≈‘μ

™‘øøÕπ‡§â°∑’Ë§«∫§ÿ¡ª√‘¡“≥‡ªÕ√å‡´Áπμå¢ÕßπÈ”¡—π

∂—Ë«‡À≈◊Õß„π à«πº ¡ „π·μà≈–‡ªÕ√å‡´Áπμå¢Õß

πÈ”¡—π∂—Ë«‡À≈◊Õß∑”°“√∑¥≈Õß´È” 3 §√—Èß ®“°π—Èπ

Õà“π§à“ ’¢Õß‡§â°¥â«¬‡§√◊ËÕßμ√«®«—¥§à“ ’ ´÷Ëß®–‰¥â

§à“ ’μ“¡¡“μ√∞“π∑’Ë∂Ÿ°æ—≤π“¢÷Èπ‚¥¬ ∂“∫—π

Commission Internationale dûEclairage (CIE)

‚¡‡¥≈ ’·∫∫ CIE L* a* b* ‡ªìπ‚¡‡¥≈ ’∑’Ë∂Ÿ°

ÕÕ°·∫∫„Àâ ‰¡à¢÷Èπ°—∫Õÿª°√≥å· ¥ßº≈„¥Ê §à“¢Õß
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........(1)

........(2)

........(3)

‚¥¬§à“ ’¢Õß™‘øøÕπ‡§â°‡ªìπμ—«·ª√μ“¡ (y)

 à«πª√‘¡“≥πÈ”¡—π∂—Ë«‡À≈◊Õß∑’Ëº ¡„π‡§â°‡ªìπμ—«·ª√

Õ‘ √– (x) ®”π«πμ—«·ª√ (n) ·≈–§à“æ¬“°√≥å ’

¢Õß™‘øøÕπ‡§â° (y)̂  “¡“√∂À“§à“‡©≈’Ë¬μ—«·ª√μ“¡

(y #) ·≈–§à“‡©≈’Ë¬μ—«·ª√Õ‘ √– (x#) ¥—ß ¡°“√

........(4)

1.3 ¢—ÈπμÕπ°“√À“§«“¡§≈“¥‡§≈◊ËÕπ®“°

°“√æ¬“°√≥å‡ªìπ‰ªμ“¡ ¡°“√ º≈√«¡°”≈—ß Õß

¢Õß§à“§«“¡º‘¥æ≈“¥ À√◊Õ Sum of Squared

Prediction Error (SSE) ´÷Ëß‡ªìπ°√≥’∑’Ë„™â§à“¢Õß

μ—«·ª√Õ‘ √–„π°“√æ¬“°√≥å§à“μ—«·ª√μ“¡ ¥—ß ¡°“√

........(5)

1.4 ¢—ÈπμÕπ°“√§”π«≥À“§à“ —¡ª√– ‘∑∏‘Ï

°“√μ—¥ ‘π„®À√◊ÕÕ“√å ·§«√å (Coefficient of

Determination, r2) ®“° ¡°“√

........(6)

§à“ —¡ª√– ‘∑∏‘Ï°“√μ—¥ ‘π„® (r2) §◊Õ  —¥ à«π

¢Õßμ—«·ª√Õ‘ √– (x) ∑’Ë “¡“√∂Õ∏‘∫“¬°“√‡ª≈’Ë¬π

·ª≈ß¢Õßμ—«·ª√μ“¡ (y) ‰¥â „π Simple Regression

¡’§à“Õ¬Ÿà√–À«à“ß 0 ∂÷ß 1 ∂â“§à“‡¢â“„°≈â 1 · ¥ß«à“ x

Õ∏‘∫“¬°“√‡ª≈’Ë¬π·ª≈ß¢Õß y ‰¥â¡“° ∂â“§à“‡¢â“„°≈â

0 · ¥ß«à“Õ∏‘∫“¬°“√‡ª≈’Ë¬π·ª≈ß¢Õß y ‰¥âπâÕ¬

√Ÿª∑’Ë 1 ¢—ÈπμÕπ°“√§”π«≥À“§à“æ¬“°√≥å·≈–§«“¡

§≈“¥‡§≈◊ËÕπ

2. ¢—ÈπμÕπ·ª≈ß§à“‚¡‡¥≈ ’ CIE L*a*b*

‡ªìπ‚¡‡¥≈ ’ RGB

®“° ¡°“√‡°’Ë¬«°—∫°“√ª√–¡«≈º≈¿“æ ’

(Color Image Processing) ¢Õß Ioannis (1993)

 “¡“√∂·°â ¡°“√‡æ◊ËÕÀ“§«“¡ —¡æ—π∏å¢Õß°“√

·ª≈ß§à“‚¡‡¥≈ ’·∫∫ CIE L* a* b* ‡ªìπ‚¡‡¥≈ ’

CIE XYZ ¥—ß ¡°“√

........(7)

........(8)

........(9)

‚¥¬

              „π°√≥’∑’Ë w > 0.008856

§”π«≥À“§à“ SSF ·≈–§à“ r2

®∫°“√∑”ß“π

§”π«≥À“§à“ SSE ·≈–§à“ r2
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„π°√≥’∑’Ë w <= 0.008856

w ·∑π§à“ X, Y, Z ÷́Ëß “¡“√∂· ¥ß‡ªìπÕ—≈°Õ√‘∑÷¡

°“√·ª≈ß§à“‰¥â¥—ß√Ÿª∑’Ë 2

√Ÿª∑’Ë 2 · ¥ßÕ—≈°Õ√‘∑÷¡°“√·ª≈ß§à“¢Õß‚¡‡¥≈ ’ CIE

L* a* b* ‡ªìπ CIE XYZ

·≈–®“° ¡°“√§«“¡ —¡æ—π∏å (Davies, 2005;

Ioannis, 1993) √–À«à“ß‚¡‡¥≈ ’·∫∫ CIE XYZ

°—∫‚¡‡¥≈ ’ RGB ÷́Ëß‡ªìπ§«“¡ —¡æ—π∏å„π≈—°…≥–

‡™‘ß‡ âπ ¥—ßπ—Èπ “¡“√∂·ª≈ß·∫∫‡™‘ß‡ âπ√–À«à“ß

°—π‰¥â‚¥¬„™â ‡¡μ√‘°´å 3X3 ¥—ß ¡°“√

........(10)

‚¥¬

„π°√≥’∑’Ë w > 0.0031308

f (w) = 12.92(w)

„π°√≥’∑’Ë w <= 0.0031308

w = (w)*255

- w ·∑π§à“ R, G, B  “¡“√∂· ¥ß‡ªìπÕ—≈°Õ√‘∑÷¡

„π°“√·ª≈ß§à“· ¥ß‰¥â¥—ß√Ÿª∑’Ë 3

√Ÿª∑’Ë 3 · ¥ßÕ—≈°Õ√‘∑÷¡°“√·ª≈ß§à“¢Õß‚¡‡¥≈ ’ CIE

XYZ ‡ªìπ RGB

√Ÿª∑’Ë 4 ¢—ÈπμÕπ°“√·ª≈ß‚¡‡¥≈ ’

·ª≈ß CIE L*a*b* ‡ªìπ CIE XYZ
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®“°√Ÿª∑’Ë 5 · ¥ß UML Class Diagram ∑’Ë

‡ªìπ§≈“ À≈—°¢Õß‚ª√·°√¡§≈“  ModelObject

 √â“ß‚¡‡¥≈¢Õß‡§â° ‚¥¬°“√‡√’¬°„™â Method Draw

() ¢Õß§≈“  Model_3DS ·≈–°”Àπ¥ ’¢Õß

‚¡‡¥≈‡§â°®“°§à“ MY_RGB ∑’Ë ‰¥â®“°§≈“ 

Translator ́ ÷Ëß∑”Àπâ“∑’Ë·ª≈ß§à“ L* a* b* ¢Õß·μà≈–

‡ªÕ√å‡´Áπμå¢ÕßπÈ”¡—π∂—Ë«‡À≈◊Õß ∑’Ë√—∫§à“‡¢â“¡“„Àâ‡ªìπ

CIE XYZ ·≈–·ª≈ß CIE XYZ ‡ªìπ RGB

¢—ÈπμÕπ°“√¥”‡π‘π°“√∑¥≈Õß

1. º≈‘μ™‘øøÕπ‡§â°‚¥¬π—°»÷°…“·≈–Õ“®“√¬å

 “¢“«‘™“«‘∑¬“»“ μ√å·≈–‡∑§‚π‚≈¬’°“√Õ“À“√

„πÀâÕßªØ‘∫—μ‘°“√Õ“À“√‚¥¬§«∫§ÿ¡ª√‘¡“≥πÈ”¡—π

∂—Ë«‡À≈◊Õß„π à«πº ¡‡ªìπ 100 50 40 ·≈– 30

‡ªÕ√å‡´Áπμå ‚¥¬∑”‡§â° 3 °âÕπμàÕ‡ªÕ√å‡´Áπμå

ª√‘¡“≥ à«πº ¡¢ÕßπÈ”¡—π∂—Ë«‡À≈◊Õß ®“°π—Èππ”

‡§â°‡¢â“‡§√◊ËÕßÕà“π§à“ ’ HunterLab Digital Color

Difference Meter √ÿàπ DP-9000 ‰¥â§à“ ’¥—ßμ“√“ß

∑’Ë 1

3. ¢—ÈπμÕπ°“√ÕÕ°·∫∫‚ª√·°√¡

√Ÿª∑’Ë 5 Model Architecture

μ“√“ß∑’Ë 1 · ¥ß§à“ ’¢Õß™‘øøÕπ‡§â°∑’Ë¡’°“√§«∫§ÿ¡

ª√‘¡“≥¢ÕßπÈ”¡—π∂—Ë«‡À≈◊Õß„π à«πº ¡

2. æ—≤π“‚ª√·°√¡„π à«π°“√æ¬“°√≥åÀ“

§à“ ’®“° ¡°“√ 1 ∂÷ß 3 ‚¥¬„™â¢âÕ¡Ÿ≈®“°¢—ÈπμÕπ∑’Ë

1 ®“°π—Èππ”¢âÕ¡Ÿ≈∑’Ë ‰¥â®“°°“√æ¬“°√≥å‡ª√’¬∫

‡∑’¬∫°—∫¢âÕ¡Ÿ≈®√‘ßμ“¡§à“‡ªÕ√å‡´Áπμå¢Õßª√‘¡“≥

πÈ”¡—π∂—Ë«‡À≈◊Õß ‡æ◊ËÕÀ“§à“º≈√«¡°”≈—ß Õß¢Õß§à“

§«“¡º‘¥æ≈“¥ (SSE) ·≈–§à“ —¡ª√– ‘∑∏‘Ï°“√

μ—¥ ‘π„® (r2)

3. æ—≤π“ à«π¢Õß‚ª√·°√¡‡æ◊ËÕπ”‚¡‡¥≈

™‘øøÕπ‡§â°∑’Ë ‰¥âÕÕ°·∫∫®“°‚ª√·°√¡ª√–¬ÿ°μå

3D Studio MAX ‡¢â“¡“¬—ß‚ª√·°√¡∑’Ëæ—≤π“‚¥¬

„™â§≈“ ‰≈∫√“√’ Model_3DS ®“°π—Èπ∑”°“√„ à ’

„Àâ°—∫‚¡‡¥≈·≈–æ◊Èπº‘«‚¥¬‡√’¬°„™â§≈“ ‰≈∫√“√’

¢Õß Open GL ¥—ß· ¥ß„π√Ÿª∑’Ë 6

Procentage

of Oil
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 √ÿª·≈–«‘‡§√“–Àåº≈°“√∑¥≈Õß

º≈°“√∑¥≈Õß‰¥â§à“ ’¢Õß™‘øøÕπ‡§â°®“°

°“√æ¬“°“√≥å μ“¡ ¡°“√∑’Ë 1  2 ·≈– 3 ¥—ßμ“√“ß∑’Ë

2 ´÷Ëß‡ªìπ§à“æ¬“°√≥å ’¢Õß™‘øøÕπ‡§â°∑’Ë¡’°“√≈¥

ª√‘¡“≥¢ÕßπÈ”¡—π∂—Ë«‡À≈◊Õß„π à«πº ¡ ·≈–‰¥âπ”

§à“æ¬“°√≥åÀ“§à“ —¡ª√– ‘∑∏‘Ï°“√μ—¥ ‘π„®μ“¡

 ¡°“√∑’Ë 6 ‰¥â§à“¥—ßμ“√“ß∑’Ë 3 æ∫«à“μ—«·ª√Õ‘ √–

 “¡“√∂Õ∏‘∫“¬°“√‡ª≈’Ë¬π·ª≈ß§à“ b* °≈à“«§◊Õ

‡¡◊ËÕ≈¥ª√‘¡“≥πÈ”¡—π∂—Ë«‡À≈◊Õß≈ß§à“ b* ®–

‡ª≈’Ë¬π·ª≈ß„π∑‘»∑“ß‡¥’¬«°—π¥—ß√Ÿª∑’Ë 7  à«π§à“

 —¡ª√– ‘∑∏‘Ï°“√μ—¥ ‘π„®¢Õß L ·≈– a* ¡’§à“μË”

· ¥ß„Àâ‡ÀÁπ«à“„π°“√«‘‡§√“–Àå‡∫◊ÈÕßμâπμ—«·ª√Õ‘ √–

‰¡à “¡“√∂Õ∏‘∫“¬°“√‡ª≈’Ë¬π·ª≈ß§à“‚¡‡¥≈¢Õß

√Ÿª∑’Ë 6  à«π¢Õß‚ª√·°√¡„π°“√π”‡¢â“‚¡‡¥≈·∫∫ 3DS

·≈–„ à§à“ ’

 ’∑—Èß Õß ´÷Ëß„™â Simple Linear Regression Model

„π°“√∑”π“¬§à“‰¥â

„π°“√∑¥≈Õß‰¥â„™â‚ª√·°√¡∑’Ëæ—≤π“‚¥¬¿“…“

C++ °—∫‰≈∫√“≈’¢Õß Open GL ‡æ◊ËÕæ¬“°√≥å§à“ ’

¢Õß‡§â° ®“°§à“‡ªÕ√å‡´Áπμå¢Õßª√‘¡“≥πÈ”¡—π∂—Ë«‡À≈◊Õß

º≈√«¡°”≈—ß Õß¢Õß§à“§«“¡º‘¥æ≈“¥ ·≈–§à“

 —¡ª√– ‘∑∏‘Ï°“√μ—¥ ‘π„® ‡æ◊ËÕπ”¡“‡ª√’¬∫‡∑’¬∫°—π

¥—ß√Ÿª∑’Ë 8

√Ÿª∑’Ë 8 ‚ª√·°√¡æ¬“°√≥å§à“ ’¢Õß™‘øøÕπ‡§â°μ“¡

ª√‘¡“≥πÈ”¡—π∂—Ë«‡À≈◊Õß

μ“√“ß∑’Ë 2 §à“ ’®“°°“√æ¬“°√≥å∑’Ë‰¥â®“°Õ—≈°Õ√‘∑÷¡¢Õß

‚ª√·°√¡

Percentage of Oil
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®“°º≈°“√∑¥≈Õßæ∫«à“«‘∏’°“√∑’Ë‡ πÕ¢÷ÈπÕ¬Ÿà

°—∫¢âÕ¡Ÿ≈º≈°“√∑¥≈Õß∑“ßÀâÕßªØ‘∫—μ‘°“√∑“ßÕ“À“√

‡æ√“–¢âÕ¡Ÿ≈®–μâÕß¡’π—¬ ”§—≠∑“ß ∂‘μ‘∑’Ëπà“‡™◊ËÕ∂◊Õ

´÷Ëß®–¡’º≈μàÕ°“√ª√–¡«≈º≈°“√æ¬“°√≥å

·π«∑“ß∑’Ë®–æ—≤π“„πÕπ“§μ §◊Õ °“√π”‡ πÕ

Õ—≈°Õ√‘∑÷¡„π°“√≈¥§à“§«“¡§≈“¥‡§≈◊ËÕπ¢Õß°“√

æ¬“°√≥å ·≈–π”‡ πÕÕ—≈°Õ√‘∑÷¡∑’Ëæ¬“°√≥å§à“ ’

®“°μ—«·ª√Õ‘ √–¡“°°«à“ 1 μ—« ‡æ◊ËÕ„Àâº≈°“√

æ¬“°√≥å„°≈â‡§’¬ß§à“ ’®√‘ß¡“°¢÷Èπ πÕ°®“°π’È¬—ß

 “¡“√∂π”‚ª√·°√¡∑’Ëæ—≤π“π’È ‰ª„™â°—∫°“√æ¬“°√≥å

§à“ ’¢ÕßÕ“À“√ª√–‡¿∑Õ◊Ëπ ‡™àπ ‰ â°√Õ° §ÿâ°°’È À√◊Õ

‡∫‡°Õ√’Ëª√–‡¿∑μà“ßÊ ∑’Ë¡’°“√§«∫§ÿ¡μ—«·ª√Õ‘ √–

„π°“√∑¥≈Õß

°“√ª√–¬ÿ°μå„™â‚ª√·°√¡∑’Ë‰¥âæ—≤π“¢÷Èππ’È∑”„Àâ

™à«¬≈¥§à“„™â®à“¬«—μ∂ÿ¥‘∫ ‡«≈“„π°“√∑¥≈ÕßªØ‘∫—μ‘

°“√∑“ßÕ“À“√¢Õßπ—°»÷°…“ “¢“«‘™“«‘∑¬“»“ μ√å

·≈–‡∑§‚π‚≈¬’°“√Õ“À“√ ∑“ß§≥–«‘∑¬“»“ μ√å

‡ªìπÕ¬à“ß¡“°

°‘μμ‘°√√¡ª√–°“»

ß“π«‘®—¬π’È ‰¥â√—∫∑ÿπ«‘®—¬®“°   §≥–«‘∑¬“»“ μ√å

¡À“«‘∑¬“≈—¬ÀÕ°“√§â“‰∑¬ ·≈–‰¥â√—∫§«“¡

Õπÿ‡§√“–Àå¢âÕ¡Ÿ≈ ·≈–º≈°“√∑¥≈Õß∑“ßÀâÕßªØ‘∫—μ‘

°“√®“° √.».Õ¥‘»—°¥‘Ï ‡Õ°‚ «√√≥  “¢“«‘™“

«‘∑¬“»“ μ√å·≈–‡∑§‚π‚≈¬’°“√Õ“À“√ ºŸâ«‘®—¬

¢Õ°√“∫¢Õ∫æ√–§ÿ≥‡ªìπÕ¬à“ß Ÿß¡“ ≥ ∑’Ëπ’È

∫√√≥“πÿ°√¡
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