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°“√æ—≤π“Àÿàπ¬πμå Õß≈âÕ·∫∫ ¡¥ÿ≈¥â«¬μ—«‡Õß
Development of a Two Wheel Self-balancing Robot**

∏—≠≠“√—μπå ª“π°”‡π‘¥* ≈—¥¥“«√√≥ ¿“‡®√‘≠ ÿ¢
≥—∞∏‘¥“ ¥“√“‡¬Áπ ≥—∞¥π—¬  ‘ßÀå§≈’«√√≥ ·≈–∏’√«‘∑¬å Õ—»«»‘≈ª–°ÿ≈

§≥–«‘∑¬“»“ μ√å·≈–‡∑§‚π‚≈¬’ ¡À“«‘∑¬“≈—¬√“™¿—Æ∫â“π ¡‡¥Á®‡®â“æ√–¬“

∫∑§—¥¬àÕ

ß“π«‘®—¬‡√◊ËÕß°“√æ—≤π“Àÿàπ¬πμå Õß≈âÕ·∫∫ ¡¥ÿ≈¥â«¬μ—«‡Õß ¡’®ÿ¥ª√– ß§å‡æ◊ËÕ √â“ß√–∫∫
°“√∑√ßμ—«¢ÕßÀÿàπ¬πμå¥â«¬°“√§«∫§ÿ¡·∫∫æ’‰Õ¥’ (P : Proportinal, I : Integral, D : Derivative) ‚¥¬
°“√ª√–¬ÿ°μå„™â ‰¡‚§√§Õπ‚∑√≈‡≈Õ√å‡´Õ√å‚«¡Õ‡μÕ√å·≈–‡´π‡´Õ√å«—¥§«“¡‡√àß (Accelerometer sensor)
‡ªìπ√–∫∫§«∫§ÿ¡°“√∑√ßμ—«¢ÕßÀÿàπ¬πμå °“√∑”ß“π¢Õß√–∫∫®–‡√‘Ë¡®“°°“√√—∫¢âÕ¡Ÿ≈®“°‡´π‡´Õ√å«—¥
§«“¡‡√àß·≈– àß¢âÕ¡Ÿ≈‡¢â“¡“¬—ß‰¡‚§√§Õπ‚∑√≈‡≈Õ√å‡æ◊ËÕª√–¡«≈º≈°“√§«∫§ÿ¡‚¥¬„™â ¡°“√æ’‰Õ¥’·≈–
 àß —≠≠“≥‰ª§«∫§ÿ¡°“√∑”ß“π¢Õß‡´Õ√å‚«¡Õ‡μÕ√å °“√∑¥ Õ∫§«“¡ ¡¥ÿ≈¢ÕßÀÿàπ¬πμåæ∫«à“Àÿàπ¬πμå
 “¡“√∂‡¢â“ Ÿà ¿“«– ¡¥ÿ≈‰¥â®“°°“√μ—Èß‡Õ’¬ß∑“ß¥â“π´â“¬·≈–¥â“π¢«“„π√–¬–‡«≈“‡©≈’Ë¬ 7.507 «‘π“∑’·≈–
5.828 «‘π“∑’ μ“¡≈”¥—∫ ·≈–‡¡◊ËÕ„™â≈Ÿ°μÿâ¡∂à«ßπÈ”Àπ—°¢π“¥ 10 °√—¡ 20 °√—¡ ·≈– 40 °√—¡ Àÿàπ¬πμå
®–‡¢â“ Ÿà ¿“«– ¡¥ÿ≈‰¥â®“°°“√∂à«ßπÈ”Àπ—°∑’Ë¥â“π´â“¬·≈–¥â“π¢«“¿“¬„π√–¬–‡«≈“‡©≈’Ë¬ 5.371 «‘π“∑’
5.697 «‘π“∑’ 9.438 «‘π“∑’ 9.255 «‘π“∑’ 11.94 «‘π“∑’·≈– 11.952 «‘π“∑’ μ“¡≈”¥—∫
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Abstract

The main purpose of this research was to develop a two-wheel robot which is able
to keep balance itself by means of PID (P : Proportinal, I : Integral, D : Derivative) Control.
Microcontroller, servomotor and accelerometer sensor were applied to control the
robot balancing. The control system was started from a microcontroller which obtains the
accelerometer data changing proportional to the robot motion, then processes them by using
the PID control equation to get the speed values for servo motor control. The results, without
using a weight, show that the robot can keep the center of gravity within the average time of
7.507 seconds and 5.828 seconds form leaning left and right respectively. When the
counterweightsare placed on the left side and the right side of the robot, it will take the
average time of 5.371 seconds, 5.697 seconds and 11.952 seconds, 9.438 seconds and 9.255
seconds and 11.94 seconds respectively.

Keyword : Balancing two-wheel robot, Self balancing robot

∫∑π”

Àÿàπ¬πμå™‘Èπ·√°¢Õß‚≈°§◊Õπ°æ‘√“∫°≈ (Pigeon) ∂Ÿ°æ—≤π“¢÷Èπ‡¡◊ËÕªï æ.».143 ‚¥¬Õ“√å§“¬∑“ 
(Archytas of Tarentum) π—°§≥‘μ»“ μ√å·≈–π—°ª√–¥‘…∞å™“«°√’°  “¡“√∂∫‘π‰¥â ‚¥¬Õ“»—¬·√ß
¢—∫‡§≈◊ËÕπ®“°‰ÕπÈ” ( ¡“§¡«‘™“°“√·Ààßª√–‡∑»‰∑¬, 2555) ·≈–μ≈Õ¥√–¬–‡«≈“°“√æ—≤π“¥â“π
«‘∑¬“»“ μ√å·≈–‡∑§‚π‚≈¬’∑’Ëºà“π¡“ °“√æ—≤π“Àÿàπ¬πμå„Àâ„°≈â‡§’¬ß¡πÿ…¬å¬—ß§ß‡ªìπ§«“¡æ¬“¬“¡μ≈Õ¥
¡“¢Õß»“ μ√å∑“ß¥â“πÀÿàπ¬πμå

Àÿàπ¬πμå Õß≈âÕ‡ªìπ»“ μ√åÀπ÷Ëß„π°“√æ—≤π“¢ÕßÀÿàπ¬πμå ‡π◊ËÕß®“° “¡“√∂‡§≈◊ËÕπ∑’Ë‰¥â¥â«¬ §«“¡
§≈àÕß·§≈à« À¡ÿπμ—«Õ¬Ÿà°—∫∑’Ë·≈– “¡“√∂¢÷Èπ≈ß∑“ß≈“¥™—π‰¥â Õ’°∑—Ëß¬—ß¡’≈—°…≥–°“√∑√ßμ—«∑’Ë„°≈â‡§’¬ß¡πÿ…¬å
(°‘μμ‘π‘π∑å ª√–‡ √‘∞ ¡·≈–«‘∑‘μ ©—μ√√—μπ°ÿ≈™—¬, 2554) °“√§«∫§ÿ¡°“√∑√ßμ—«‚¥¬„™â ¡°“√æ’‰Õ¥’
(P : Proportinal, I : Integral, D : Derivative : PID) ‡ªìπ‡∑§π‘§„π°“√§«∫§ÿ¡°“√∑√ßμ—«¢ÕßÀÿàπ¬πμå
·∫∫ªÑÕπ°≈—∫‚¥¬«‘∏’°“√π’È®–æ¬“¬“¡≈¥§à“º‘¥æ≈“¥„π√–∫∫„Àâ‡À≈◊ÕπâÕ¬∑’Ë ÿ¥¥â«¬°“√ª√—∫§à“ —≠≠“≥
¢“‡¢â“¢Õß°√–∫«π°“√μ“¡∏√√¡™“μ‘¢Õß√–∫∫ («‘°‘æ’‡¥’¬, 2555) ‚¥¬ Minh Thao.,et al. (2010) æ—≤π“
 ¡°“√æ’‰Õ¥’√à«¡°—∫‡´π‡´Õ√å«—¥μ”·Àπàß ‚¥¬„™â§à“μ”·Àπàß¢Õß·°πÀÿàπ¬πμå¡“„™â§«∫§ÿ¡°“√∑√ßμ—«
Kun et al. (2011) æ—≤π“ ¡°“√æ’‰Õ¥’√à«¡°—∫·Õ°´‘‚√¡‘‡μÕ√å (accelerometer) ·≈–‡´π‡´Õ√å«—¥
§«“¡‡√Á«‡™‘ß¡ÿ¡ (angular velocity sensor) ∑¥·∑π°“√„™â‚¡¥Ÿ≈‡´π‡´Õ√å∑’Ë¡’√“§“·æß‡æ◊ËÕ≈¥§à“„™â®à“¬
„π°“√æ—≤π“Àÿàπ¬πμå Bharathi et al. (2011) °“√®”≈Õß·°π√–∫∫§«“¡ ¡¥ÿ≈¢Õßμ—«‡Õß ‚¥¬„™â
‡´Õ√å‚«¡Õ‡μÕ√å·≈–·Õ°´‘‚√¡‘‡μÕ√å (accelerometer) ‡æ◊ËÕ„Àâ√–∫∫¡’§«“¡ ¡¥ÿ≈·≈–„™â ¡°“√æ’‰Õ¥’



SDU Res. J. 6 (2): July-Dec 2013 Development of a Two Wheel Self-balancing Robot

29

§«∫§ÿ¡§«“¡‡ ∂’¬√¿“æ„π√–∫∫·≈– Dai et al. (2012) °“√ÕÕ°·∫∫√∂ Õß≈âÕ·∫∫ ¡¥ÿ≈¥â«¬
μ—«‡Õß‚¥¬„™âŒ“√å¥·«√åμâπ∑ÿπμË” Õ¬à“ß‡™àπ ‰¡‚§√§Õπ‚∑√≈‡≈Õ√å‡Õ«’Õ“√å·Õ°´‘‚√¡‘‡μÕ√å ·≈–‰®‚√ ‚§ª
(Gyroscope) ‡æ◊ËÕª√–¬ÿ°μå√–∫∫°“√§«∫§ÿ¡ ¡°“√ PID ®“°√∂μâπ·∫∫

§≥–ºŸâ«‘®—¬®÷ßπ” ¡°“√æ’‰Õ¥’¡“„™âæ—≤π“Àÿàπ¬πμå Õß≈âÕ„Àâ “¡“√∂ ¡¥ÿ≈¥â«¬μ—«‡Õßμ≈Õ¥‡«≈“
‚¥¬Õ—μ‚π¡—μ‘‚¥¬°“√ª√–¬ÿ°μå„™â‡´π‡´Õ√å«—¥§«“¡‡√àß (Accelerometer Sensor) „π°“√ àß¢âÕ¡Ÿ≈„Àâ
 ¡°“√æ’‰Õ¥’∑”°“√ª√–¡«≈º≈·≈–„™â‡´Õ√å‚«¡Õ‡μÕ√å 2 μ—«‡æ◊ËÕ§«∫§ÿ¡°“√∑√ßμ—«¢ÕßÀÿàπ¬πμå Õß≈âÕ

¿“æ∑’Ë 1  °“√∑”ß“π¢ÕßÀÿàπ¬πμå Õß≈âÕ·∫∫ ¡¥ÿ≈

«‘∏’¥”‡π‘π°“√«‘®—¬

√–∫∫°“√§«∫§ÿ¡°“√∑”ß“π¢ÕßÀÿàπ¬πμå (¿“æ∑’Ë 1) ‡√‘Ë¡®“°‡´π‡´Õ√å«—¥§«“¡‡√àß (Accelerometer
Sensor) μ√«®®—∫°“√‡§≈◊ËÕπ‰À«¢ÕßÀÿàπ¬πμå„π·π«·°π Z ·≈– àß¢âÕ¡Ÿ≈„Àâ ‰¡‚§√§Õπ‚∑√≈‡≈Õ√å‡æ◊ËÕ„Àâ
 ¡°“√æ’‰Õ¥’∑”°“√ª√–¡«≈º≈‡æ◊ËÕ —Ëß°“√„Àâ‡´Õ√å‚«¡Õ‡μÕ√å∑—Èß 2 ¢â“ß‡§≈◊ËÕπ‰À«Õ¬à“ß‡ªìπÕ‘ √–μàÕ°—π
‡æ◊ËÕ§«∫§ÿ¡°“√∑√ßμ—«¢ÕßÀÿàπ¬πμå Õß≈âÕ °“√¥”‡π‘π°“√«‘®—¬ ·∫àßÕÕ°‡ªìπ 3  à«πÀ≈—° §◊Õ

1. °“√ÕÕ°·∫∫ à«π·¡§§“π‘° å
 à«π‚§√ß √â“ßÀ≈—°¢ÕßÀÿàπ¬πμå (¿“æ∑’Ë 2) ª√–°Õ∫¢÷Èπ®“°·ºàπÕ–§√‘≈‘§´÷Ëß™‘Èπ à«π

‚§√ß √â“ßÀÿàπ¬πμå‰¥â¡’°“√ÕÕ°·∫∫‰«âÕ¬à“ß‡À¡“– ¡‡æ◊ËÕ„Àâ¡’§«“¡ ¡¥ÿ≈∑’Ë ÿ¥„π‡«≈“°“√∑√ßμ—«¢ÕßÀÿàπ¬πμå
‚§√ß √â“ß¢ÕßÀÿàπ¬πμå·μà≈–™‘Èπ¡’¥—ßμàÕ‰ªπ’È
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1.1 ∞“π¢ÕßÀÿàπ¬πμå¡’§«“¡°«â“ß 14 ‡´πμ‘‡¡μ√·≈–§«“¡§«“¡¬“« 20 ‡´πμ‘‡¡μ√
1.2 ∞“π¢Õß‰¡‚§√§Õπ‚∑√≈‡≈Õ√å ¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 14 ‡´πμ‘‡¡μ√
1.3 ∞“π¬÷¥≈âÕ ¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 5 ‡´πμ‘‡¡μ√
1.4 ≈âÕ ¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 14 ‡´πμ‘‡¡μ√
1.5 μ—«¬÷¥‡´Õ√å‚«¡Õ‡μÕ√åª√–°Õ∫¢÷Èπ®“°‚≈À– ‡æ◊ËÕ„Àâ¡’§«“¡·¢Áß·√ß·≈–∑π∑“π

μàÕ°“√‡§≈◊ËÕπ∑’Ë‚¥¬¡’§«“¡°«â“ß 4 ‡´πμ‘‡¡μ√·≈–§«“¡§«“¡¬“« 7 ‡´πμ‘‡¡μ√
1.6 ‰¡‚§√§Õπ‚∑√≈‡≈Õ√å Arduino Easy Mega 1280
1.7 ‡´Õ√å‚«¡Õ‡μÕ√å√ÿàπ AX-12
1.8 ·∫μ‡μÕ√’Ë 9.6 ‚«≈μå 2.2 ·Õ¡·ª√å·≈–·∫μ‡μÕ√’Ë 7.2 ‚«≈μå 1.3 ·Õ¡·ª√å
1.9 ‡´π‡´Õ√å«—¥§«“¡‡√àß (Accelerometer sensor)

¿“æ∑’Ë 2  ‚§√ß √â“ß¢ÕßÀÿàπ¬πμå Õß≈âÕ·∫∫ ¡¥ÿ≈¥â«¬μ—«‡Õß

2. °“√ÕÕ°·∫∫«ß®√Õ‘‡≈Á°∑√Õπ‘° å
§◊Õ °“√ÕÕ°·∫∫¥â“π¿“§¢—∫‡§≈◊ËÕπ¢ÕßÀÿàπ¬πμå „π°“√¢—∫‡§≈◊ËÕπ¢ÕßÀÿàπ¬πμå¥â«¬‡´Õ√å‚«

¡Õ‡μÕ√å¡’°“√√—∫§” —Ëß®“°‰¡‚§√§Õπ‚∑√≈‡≈Õ√å ´÷Ëß‡´Õ√å‚«¡Õ‡μÕ√å‰¡à “¡“√∂√—∫§” —Ëß‰¥â‚¥¬μ√ß®÷ß
®”‡ªìπμâÕß¡’¿“§¢—∫‡§≈◊ËÕπ‡æ◊ËÕ‡ªìπμ—«°≈“ß„π°“√√—∫ àß™ÿ¥¢âÕ¡Ÿ≈„Àâ°—∫‡´Õ√å‚«¡Õ‡μÕ√å (¿“æ∑’Ë 3)
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¿“æ∑’Ë 3  «ß®√¢—∫‡§≈◊ËÕπ‡´Õ√å‚«¡Õ‡μÕ√å

3. °“√ÕÕ°·∫∫‚ª√·°√¡§«∫§ÿ¡
°“√§«∫§ÿ¡°“√∑”ß“π¢ÕßÀÿàπ¬πμå ®–„™â ‰¡‚§√§Õπ‚∑√≈‡≈Õ√å ´÷Ëß∑”Àπâ“∑’Ë‡ªìπÕÿª°√≥åÀ≈—°

 ”À√—∫√—∫§à“®“°‡´π‡´Õ√å«—¥§«“¡‡√àß·≈– àß§à“„Àâ°—∫‡´Õ√å‚«¡Õ‡μÕ√å ‡æ◊ËÕ‰ª§«∫§ÿ¡°“√∑√ßμ—«¢ÕßÀÿàπ¬πμå
(¿“æ∑’Ë 4)
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¿“æ∑’Ë 4  ·ºπº—ß°“√∑”ß“π¢Õß‚ª√·°√¡§«∫§ÿ¡°“√∑√ßμ—«¢ÕßÀÿàπ¬πμå Õß≈âÕ
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º≈°“√«‘®—¬

Àÿàπ¬πμå Õß≈âÕ·∫∫ ¡¥ÿ≈¥â«¬μ—«‡Õß∑’Ëæ—≤π“¢÷Èπ¡’√Ÿª√à“ß¥—ß¿“æ∑’Ë 5

¿“æ∑’Ë 5  Àÿàπ¬πμå Õß≈âÕ·∫∫ ¡¥ÿ≈¥â«¬μ—«‡Õß

°“√∑¥ Õ∫°“√∑”ß“π¢ÕßÀÿàπ¬πμå Õß≈âÕ·∫∫ ¡¥ÿ≈¥â«¬μ—«‡Õß ·∫àß°“√∑¥ Õ∫ÕÕ°‡ªìπ 2  à«π
§◊Õ °“√∑¥ Õ∫·∫∫‰¡à„™â≈Ÿ°μÿâ¡∂à«ßπÈ”Àπ—°·≈–°“√„™â≈Ÿ°μÿâ¡∂à«ßπÈ”Àπ—°·∫∫¡“μ√∞“π ”À√—∫ª√—∫‡∑’¬∫
‡§√◊ËÕß™—ËßπÈ”Àπ—°‡ªìπÕÿª°√≥å∂à«ßπÈ”Àπ—°

1. °“√∑¥ Õ∫·∫∫‰¡à„™â≈Ÿ°μÿâ¡∂à«ßπÈ”Àπ—°
∑¥≈Õß‚¥¬°“√°¥∞“π¢ÕßÀÿàπ¬πμå„Àâ —¡º— °—∫æ◊Èπ ®“°π—Èπ®÷ß‡√‘Ë¡®—∫‡«≈“®π°√–∑—ËßÀÿàπ¬πμå

‡¢â“ Ÿà ¿“«– ¡¥ÿ≈ ‚¥¬∑”°“√°¥∞“π¢ÕßÀÿàπ¬πμå∑“ß¥â“π ấ“¬·≈–¥â“π¢«“ º≈°“√∑¥≈Õß· ¥ß¥—ß¿“æ
∑’Ë 6
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¿“æ∑’Ë 6  °√“ø· ¥ß°“√‡ª√’¬∫‡∑’¬∫°“√°“√∑√ßμ—«¢ÕßÀÿàπ¬πμå∑’Ë‰¡à„™â≈Ÿ°μÿâ¡∂à«ßπÈ”Àπ—°

2. °“√∑¥ Õ∫·∫∫„™â≈Ÿ°μÿâ¡∂à«ßπÈ”Àπ—°¢π“¥ 10 °√—¡ 20 °√—¡ ·≈– 40 °√—¡
∑¥≈Õß‚¥¬„™â≈Ÿ°μÿâ¡∂à«ßπÈ”Àπ—°«“ß∑’Ë∞“π¢ÕßÀÿàπ¬πμå ®“°π—Èπ®÷ß°¥∞“π¢ÕßÀÿàπ¬πμå„Àâ —¡º— 

æ◊Èπ·≈–‡√‘Ë¡®—∫‡«≈“®π°√–∑—ËßÀÿàπ¬πμå‡¢â“ Ÿà ¿“«– ¡¥ÿ≈ ‚¥¬∑”°“√°¥∞“π¢ÕßÀÿàπ¬πμå∑“ß¥â“π´â“¬·≈–
¥â“π¢«“ º≈°“√∑¥≈Õß· ¥ß¥—ß¿“æ∑’Ë 7 ¿“æ∑’Ë 8 ·≈–¿“æ∑’Ë 9

¿“æ∑’Ë 7  °√“ø· ¥ß°“√‡ª√’¬∫‡∑’¬∫°“√°“√∑√ßμ—«¢ÕßÀÿàπ¬πμå∑’Ë„™â≈Ÿ°μÿâ¡∂à«ßπÈ”Àπ—° 10 °√—¡
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¿“æ∑’Ë 8  °√“ø· ¥ß°“√‡ª√’¬∫‡∑’¬∫°“√°“√∑√ßμ—«¢ÕßÀÿàπ¬πμå∑’Ë„™â≈Ÿ°μÿâ¡∂à«ßπÈ”Àπ—° 20 °√—¡

¿“æ∑’Ë 9  °√“ø· ¥ß°“√‡ª√’¬∫‡∑’¬∫°“√°“√∑√ßμ—«¢ÕßÀÿàπ¬πμå∑’Ë„™â≈Ÿ°μÿâ¡∂à«ßπÈ”Àπ—° 40 °√—¡



Development of a Two Wheel Self-balancing Robot SDU Res. J. 6 (2): July-Dec 2013

36

«‘®“√≥åº≈°“√∑¥≈Õß
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