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摘  要 

在本論文中，使用基因演算法作為工具，去找出數控機械雙軸向刀具

輪廓控制法中的最佳的增益值，以往通常採用試誤法去處理類似問題，但

當控制系統變大且複雜時，這種方式會變得困難又無效率。 

數控機械刀具輪廓控制法，包括傳統循跡系統--未耦合單軸向軌跡控

制法(US)，交叉耦合雙軸向控制法 (CCS)，及交叉耦合雙軸向預補償控制

法(CCPM)，本論文將基因演算法應用在前述系列控制法中，成功的獲得系

統最佳增益值，可證明基因演算法對動態系統增益值的規畫應用是有參考

價值的。 
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ABSTRACT 

 
Genetic algorithm is used as a tool to find the optimal gains for contour 

control of biaxial CNC machine tools in this work. In the past, this was 

usually done by trial and error, which became difficult and inefficient when 

the system became large and complicated.  

The addressed contour control schemes for CNC machine tools include 

conventional tracking system (Uncoupled system, US) , Cross-coupled 

biaxial control (CCS), and Cross-coupled pre-compensation control 

(CCPM ). The successful implementation of genetic algorithm in sequential 

determination of system gains for the addressed control schemes showed 

that the genetic algorithm is applicable to the dynamic system in a manner 

of system gains configuration. 
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符號說明 
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DDA：數位訊號微分分析器 
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kv：速度前向增益 

km：伺服馬達轉矩常數 

Kc：編碼器增益 

Kx：伺服馬達增益x軸分量 

Ky：伺服馬達轉矩常數y軸分量 

Kv ：速度補償增益( (PM速度預補償系統增益) 

kεx，kεy ：輪廓誤差補償增益的x,y軸分量(CCS輪廓誤差預補償系統增益) 

kex，key ：軌跡誤差補償增益的x,y軸分量(US未偶合軌跡誤差補償系統增益) 

P*：刀具目標位置 

p：刀具實際進給位置或回授之位置 

P *：目標位置向量 

P：實際位置向量 

x 



•
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P1
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ξ：阻尼係數 

τm：伺服馬達轉時間常數 

τ：時間常數 

Φ：進給路逕對 X軸的角度 
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× ：向量的叉積 ( Vector cross product) 
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