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PRINCE OF SONGKLA UNIVERSITY
FACULTY OF ENGINEERING

Midterm Examinaton : Semester I Academic Year : 2003
Date : 26 / 07 / 2546 Time : 13.30-16.30
Subject : Robotics (217-451) Room :  A401

คํ าสั่ง
+ อานคํ าสั่งใหเขาใจกอนทํ าขอสอบ
+ เขยีนช่ือและรหัสทุกหนา
+ ขอสอบท้ังส้ิน  18 ขอ มี  14 หนารวมกระดาษทด   
 + ใหทํ าทุกขอ โดยทํ าในกระดาษคํ าถามน้ี
+ ใหนํ าเครื่องคิดเลขเขาหองสอบได หามใสขอความหรือสูตรใดๆ
+ หามนํ าเอกสาร หรือตํ าราใดๆเขาหองสอบ
+ ขอใดทํ าไมพอใหเขียนตอดานหลัง
+ ใชดนิสอทํ าขอสอบได การเขียนไมชัดเจนถือวาตอบผิด
** ถาโจทยไมชัดเจนหรือใหขอมูลไมครบนักศึกษาสามารถใชขอมูลที่ จํ าเปน (ตามท่ีไดเรียนมา) เพิ่มเติมเขา

ไปพรอมท้ังอธิบายประกอบได

1.   rpm = 2*π/60 Rads/Sec 2. V = IR + e
3. e = keω 4. T = ktI
5. V = TR/k + kω  ; ke = kt 6. Pe = VI
7. Pm = Tω 8. ωmax = V/k
9. Tmax = kV/R 10. Pmmax = 1/4ωmaxTmax

11. θ = s/r 12. v = ωr
13. T = Fr 14. J = T/α
15. 1ft = 12x0.0254 m 16. 1 lb = 0.453 kg
17. 1oz = 0.0283 kg 18. 1 kg.m2 = 0.7375625 lb.ft.s2

หนา 2 3 4 5 6 7 8 9 10 11 12
คะแนน
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1. จงบอกถึงที่มาของคํ าวา ROBOT ?
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________

2.. จงวาดรูปโครงสรางของหุนยนตแบบ Spherical และ SCARA พรอมเติมคํ าตอบในตารางขางลาง

(a) Spherical (b) SCARA

(a) (b)
จํ านวน  Degree Of Freedom _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

รูปแบบแตละ Joint เปนแบบ
ใด (เรียงจากฐานขึ้นไป)

_ _ _ _ _ _ _ _ _ __ _ _ _ _ _ __ _ _
_ __ __ _ _ _ __ __ _ _ _ __ __ _ _
_ __ __ _ _ _ __ __ _ _ _ __ __ _ _
_ __ __ _ _ _ __ __ _ _ _ __ __ _ _
_ __ __ _ _ _ __ __ _ _ _ __ __ _ _

_ _ _ _ _ _ _ _ _ __ _ _ _ _ _ __ _ _ _
__ __ _ _ _ __ __ _ _ _ __ __ _ _ _ __
__ _ _ _ __ __ _ _ _ __ __ _ _ _ __ __
_ _ _ __ __ _ _ _ __ __ _ _ _ __ __ _
_ _ __ __ _ _ _ __ __ _ __ __ _ _ _ _
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เปรียบเทียบขอดีขอเสีย _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _
__ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _
_ _ _ _ _ __ _ _ _ _ _ _ _ _ _ __ _ _
_ _ _ _ _ __ _ _ _ _ _ _ _ _ _ __ _ _
_ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _
__ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _
__ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _
__ _ _ _ _ _ _ _ _ _ _ _ _ _

3. จงบอกกลุมวิจัยทางดานหุนยนตมาเทาที่ทราบ?
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________

4. รปูแบบของการยึดเกาะกํ าแพงของ Climbing Robot มอีะไรบางและใชกับพื้นผิวแบบใดบอกมาเทาที่ทราบ?
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
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5. ทํ าไมหุนยนต Quadrupod Robot จงึออกแบบควบคุมการเดินยากกวา Hexapod Walking Robot ?
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________

6. จากการแบง Level of Control ของ Robot ทีแ่บงเปน Artificial Intelligence, Control และ Servo System จงอธิบาย
ความหมาย?

___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
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7. จงอธิบายลักษณะ Orientation ของ Wrist วามกีีท่ศิทางเรียกวาอะไร และมีลักษณะอยางไร?
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________

8. เราสามารถ จํ าแนก Manipulator ออกเปนก่ีประเภทอะไรบาง?
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________

9. จงเปรียบเทียบขอดีขอเสียของ Actuator ท้ัง 3 แบบ
Hydrauric Pnuematic Electric

ขอดี
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
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Hydrauric Pnuematic Electric
ขอเสีย

___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________

10. จงเขยีน อธิบาย ขั้นตอนของการออกแบบหุนยนต ตาม Flowchart of Robot Design มาพอเขาใจ
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
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11. จงอธบิายของดขีอเสียและความเหมาะสมที่จะใชกับแขนหุนยนตของระบบสงกํ าลังดังตอไปนี้
(a) V belt

___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________

(b) Timing Belt
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________

(c) Cable
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________

(d) Spur Gear มขีอเสียอยางไร และแบบใดที่แกปญหาดังกลาวได
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________

(e) Gear Backlash คอือะไร และจงบอกวิธีแกปญหาดังกลาว
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
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12. จงบอกถงึความหมายและเงื่อนไขการวัด Static Specification และ Dynamics Specification ของ Sensor มาพอ
เขาใจ

___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________

13. ถา Position Sensor ทีใ่ช Potentiometer ขนาด 10kΩ หมนุไดเตม็ท่ี 300 องศา ถูกติดตั้งเพื่อใชวัดมุมของแขนหุน
ยนตแบบ Rotation ท่ีมกีารเคล่ือนท่ีเปนมุมสูงสุดได 180 องศา และเอาทพุตท่ีตองการไดจาก Sensor เปนแรงดันอยูใน
ชวง 0.0 - 10.0 V จงออกแบบระบบท่ีสามารถใหคาเอาทพุตไดอยางเต็มเสกล โดยใชวงจร Op-amp ชดเชย โดยคํ านวณ
ใหไดคาที่แนนอนของอุปกรณทุกอยางที่ใช   (ไมใชใช R ปรับคาไดเพื่อการ adjust)

___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
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___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________

14. Gripper แบบใชแรงบีบดวย Friction มนีิว้ทัง้หมด 3 น้ิว ทํ าดวยพลาสตกิ ซึ่งมีคา Coefficient of Friction ตอวัตถุที่
ตองการยก เทากับ 0.75 ถาวัตถุที่ตองการยกมีมวลเทากับ 0.24 kg จงหาวาตองใชแรงกดอยางนอยเทาไรตอนิ้ว จึงจะทํ า
ใหสามารถยกวัตถุขึ้นได

___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
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15. วงจรดังรูป จงหาความสัมพันธ  IO/Vi

+
-

R1

R2 R4

IoVi

M

___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________

16.  มอเตอรขับ Load ชนิดหนึ่งซึ่งมี Moment of Inertia เทากับ  1.2 kg.m2 ถาตองการใหความเร็วเชิงมุมสูงสุดเทากับ
31 Rad/s ในเวลา 10 วินาที มอเตอรจะตองให Torque เทาไร

___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
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___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________

17. จงออกแบบวงจรขับมอเตอรแบบ Transconductance Amplifier รับ Input เปนแรงดันคา 0-10 V ใหเอาตพุตเปน
กระแส 0-5A โดยมีอุปกรณ คือ

Op-amp  A1  ใหกระแสเอาตพุตได  10 mA ทนแรงดันสูงสุด 50V
BJT Transistor Q1 มี ICmax = 15A,     VCEmax = 50V และ  βDC=20
BJT Transistor Q2 มี ICmax = 500mA, VCEmax = 50V และ  βDC=300
อุปกรณ R, C, L เลือกใชไดตามตองการ
(a) วาดวงจรดงักลาวอยางละเอียดที่สุด พรอมระบุคาตางๆอยางถูกตอง

(b) แสดงการคํ านวณที่มาของคาตางๆของวงจร
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
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___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________

18. คณุสมบัติของ Permanent Magnet DC Motor หน่ึง เปนดังรูป

Speed  Rad/S)Current (A)

0 0.5 1.0 1.5 2.0  T(N.m)

10
8
6
4
2
0

5
4
3
2
1
0

A ? B ?

 (a) เสนใดเปน Speed และ เสนใดเปน Current
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________

(b) ท่ี Noload Motor กินกระแสเทาไร
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
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(c) Maximun Toque มคีาเปนเทาไร ?
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________

(d) ถาใชขับ load ขนาด 0.7 N.m จะทํ าให Motor หมนุดวยความเร็วเทาไรและกินกระแสเทาไร ท่ี Steady State
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________

(e) จากขอ (c) Motor ถาเร่ิมหมนุจากหยุดน่ิง จะหมุนดวยอัตราเรงเทาไร และ ใชเวลาเทาไรจึงจะถึงจุด Steady State
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
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กระดาษทด (ฉีกออกจากขอสอบไดและไมตองสงคืน)


