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ABSTRACT 

Negative input shaping is one of the techniques used to reduce residual 

vibration in the flexible manipulator system. An unshaped bang-bang torque input is 

used to determine the characteristic parameters of the system. The results of response 

of the manipulator to the shaped inputs are presented in time and frequency domains. 

But there is a challenging problem exists in the manipulator system because it is 

difficult to maintain the accurate positioning. To overcome this problem, feed­

forward control will consider as the vibration control schemes. Feed-forward 

involved the control inputs depend on the physical and vibration properties of the 

system. This technique is more advantage since there are no additional sensors and 

actuators needed. Results from negative input shaping will show the response of 

manipulator system has reduced in level of vibration. It is proved that when increase 

the number of impulses of the specified negative amplitude (SNA) shapers, the level 

of vibration reduction also increase. There are three specified negative amplitude 

shapers used in the system. From first order impulse, it has SNA Zero Vibration 

(ZV), Zero Vibration Derivative (ZVD) and Zero Vibration Derivative Derivative 

(ZVDD). 
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ABSTRAK 

Input negatif membentuk adalah salah satu teknik untuk mengurangkan 

getaran sisa pada sistem manipulator fleksibel. Sebuah bang-bang unshaped input 

torsi digunakan untuk menentukan parameter karakteristik dari sistem. Keputusan 

respon daripada manipulator ke input berbentuk akan direkod dalam masa dan 

frekuensi domain. Tapi ada masalah yang mencabar ada di sistem manipulator 

kerana sukar untuk menentukan kedudukan yang tepat. Untuk mengatasi masalah ini, 

umpan maju dan kawalan umpan balik akan mempertimbangkan skim kawalan 

getaran. Feed-maju melibatkan input kawalan bergantung pada sifat fizikal dan 

getaran daripada sistem. Kelebihan teknik ini ialah kerana sensor dan aktuator tidak 

diperlukan. Keputusan daripada input negatif membentuk akan menunjukkan respon 

sistem manipulator telah berkurangan pada kadar getaran. Hal ini terbukti bahawa 

ketika meningkatkan bilangan impuls tertentu amplitud negatif (SNA) pembentuk, 

kadar penurunan getaran juga meningkat. Ada tiga pembentuk amplitud negatif 

digunakan dalam sistem. Pertama ialah SNA SifarGetaran (ZV), Sifar Getaran 

Derivatif(ZVD) dan Sifar Getaran DerivatifDerivatif(ZVDD). 
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CHAPTER! 

INTRODUCTION 

1.1 Introduction 

This project is discussed about the technique of negative input shaping on 

vibration control of the flexible manipulator. For this project, the flexible 

manipulator is designed in formulated model and program to MATLAB software. 

According the simulation of the software, the transfer function of flexible 

manipulator is programmed in design. Then run the simulation to verify the results of 

the system by inject the bang-bang input signal. By analyze the results, the vibration 

of the manipulator system can be said successful reduced. 

1.2 Objective 

The main objective of this project is to develop negative input shaping for 

the vibration control in the flexible manipulator. Control technology of linear 

systems is a mature discipline with many excellent texts and journals devoted to the 

topic. Control method can be split into three categories which are single input, single 

output frequency domain methods (classical control), and multiple output (MIMO) 

control (focused on time domain control). [1] 
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1.3 Project Scope 

From this project, there are some scopes had been covered to understand 

clearly about every task that needed to explore as well. 

Firstly, the model of the flexible manipulator is program into formulated 

model by using MATLAB software. By implement the suitable transfer function to 

design the model of manipulator system, then it is necessary to perform the testing 

and analysis on the system by inject the bang-bang input. 

Secondly, the negative input shapers are separated to three derivative 

orders. The first order will has two of time interval. The next order will increase in 

time interval to five and seven of time interval for third order. This will enable users 

to differentiate those negative input shapers easily. 

The simulation studies included all the variables such as frequency of the 

vibration and distance motion on the system. These results are verified through the 

MATLAB simulation. 

Finally, the PIC controller is connected to the manipulator system to ease 

users control it effective. The PIC controller can be program by interface between 

computers easily. 
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1.4 Problem Statement 

In this project, there are some challenging problems such as difficult to 

maintain the stability of the manipulator system, the complexity aspects of the 

system and hard to obtain the accurate model of system. 

These kinds of problems may occur in the design of manipulator system. 

The only method to overcome it must develop the input control through the physical 

properties in the system. 

There is another advantage of develop the input control onto the system 

which because this technique does not require sensors or actuators during designation 

model of the manipulator system this will lead to reduce the vibration of the 

manipulator robot. 



50 

REFERENCES 

[1] Z.Mohamed, A.K.Chee, A.W.I.Mohd Hashim, M.O.Tokhi, S.H.M.Amin and 

R.Mamat . Techiniques for vibration control of a flexible robot manipulator. 

Robotica(2006) Volume 24. pp 499-511 

[2] Daniel J. Inman (2006). Vibration with Control. England: John Wiley & Sons 

Ltd 

[3] Leonard Meirovitch (2001). Fundamental of Vibration. THE FINITE 

ELEMENT METHOD. pp 604-612 

[4] Dalong Wang Max Meng, "Frequency Analysis of a Flexible Robot 

Manipulator", Proceedings of IEEE Canadian Conference on Electrical and 

Computer Engineering (1999) pp. 1403-1407. 

[5] Ke Ping Yiu and Yuan Chun Li, "Vibration Suppression for a Class of Flexible 

Manipulator Control with Input Shaping Technique", Proceedings of Fifth 

International Conference on Machine Learning and Cybernetics (2006) pp 

835-839. 

[6] Bhuvendara AIL Rudrusamy, (2005). Optimal Input Shaping For Vibration 

Control Of A Flexible Manipulator Using Genetic Algorithm. Master Thesis, 
" 

Universiti Teknologi Malaysia. 

[7] Z.Mohamed.M.A.Ahamd, "Hybrid Input Shaping and Feedback Control of a 

Flexible Robot Manipulator", Proceedings of the 1 ih World Congress 

International Federation of Automatic Control (2008) pp 11714-11719. 

[8] Koichi Tanihara, "An End Effecter And Manipulator Control For Tomato 

Cluster Harvesting Robot", Master Thesis, Uhime University 

[9] T.C.Manjunath (2007), Control of Vibrations in Flexible Smart Structures using 

Fast Output Sampling Feedback Technique. International Journal of 

Computational Intelligence. 

[10] G.Ambrosino, G.Celentano and R.Setola, "Optimal Vibration Control of 

Flexible Systems", Master Thesis, Univerisiti Napoli. 

[11] Gerardo Pelaez and William E.Shinghose, "Implementation Of Input Shaping 

On Flexible Machines With Integer Controllers", University ofVigo. 

[12] Shang The Wu (2004), Remote Vibration Control for Flexible Beams Subject to 

Harmonic Disturbances. Journal of Dynamic Systems, Measurement, and 

Control. 


	20200930073040
	20200930073057
	20200930073114
	20200930073130
	20200930073146
	20200930073203
	20200930073221
	20200930073237
	20200930073253
	20200930073310
	20200930073327
	20200930073347
	20200930073406
	20200930073425
	20200930073443
	20200930073521
	20200930073537
	20200930073555
	20200930073612
	20200930073629
	20200930073646
	20200930073704
	20200930073720
	20200930073736
	20200930073754
	20200930073812
	20200930073837
	20200930073850
	20200930073904
	20200930073926
	20200930073941
	20200930073955
	20200930074010
	20200930074023
	20200930074038
	20200930074055
	20200930074108
	20200930074124
	20200930074139
	20200930074153
	20200930074215
	20200930074234
	20200930074252
	20200930074309
	20200930074331
	20200930074350
	20200930074405
	20200930074426
	20200930074444
	20200930074512
	20200930074531
	20200930074549
	20200930074606
	20200930074631
	20200930074647
	20200930074709
	20200930074732
	20200930074812
	20200930074840
	20200930074858
	20200930074919
	20200930074938
	20200930074954
	20200930075012
	20200930075029
	20200930075045
	20200930075102
	20200930075118
	20200930080413
	20200930080445
	20200930080545
	20200930080617
	20200930080648
	20200930080711
	20200930080730
	20200930080748
	20200930080813
	20200930080830
	20200930081130
	20200930081202
	20200930081219
	20200930081236
	20200930081258
	20200930081316
	20200930081338
	20200930081355
	20200930081416
	20200930081435
	20200930081457
	20200930081515
	20200930081533
	20200930081555
	20200930081613
	20200930081632
	20200930081651
	20200930081712
	20200930081729
	20200930081747
	20200930081811
	20200930081829
	20200930081847
	20200930081906
	20200930081925
	Untitled

