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Abstract 

Damage detection is one of the most active field of research and has been attracted many researchers attention, recently. 

Generally, damage detection problems can be viewed as solving a nonlinear set of equations. The associated nonlinear 

set of equations should be solved for damage parameters and to this aim linearization is employed. This paper addresses 

damage detection of the structures under dynamic excitations using noisy measured responses. Acceleration responses 

of structure captured by accelerators are widely utilized for damage detection under dynamic loads. However measured 

accelerations are noisy due to practical limitations. Therefore this may lead to inaccurate results for identification of 

damage parameters. The distribution of measurements noise can be considered Gaussian. In mathematics to enhance the 

solution of a linear set of equations against such noises, regularization methods are available. Tikhonov regularization 

and truncated singular value decomposition regularization are two of the most well-known regularization methods. The 

main idea of these regularization methods is scaling of the Gaussian noise towards the origin in different orthogonal 

directions with different scaling factors. These scaling factors for Tikhnnov regularization are positive values less then 

unity and for truncated singular value decomposition are zero or one. In this paper we use these methods to improve 

results against noisy measured accelerations. A planar truss as a case study is considered and the results exhibit the 

positive influence of such methods for more accurate damage identification. 
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  مقدمه. 1
 

ای‎‎سل‎دٍسًُتّبی‎هْن‎ن‎ّوضٌیي‎دس‎سبصُ.‎ضًَذ‎ثشداسیطبى،‎دس‎احش‎ًگْذاسی‎ضؼیف‎یب‎ٍلَع‎عَادث‎عجیؼی‎دصبس‎آسیت‎هی‎ّب‎پس‎اص‎گزضت‎هذتی‎اص‎ثْش‎ُسبصُ

ّبی‎رضئی‎دس‎سبصُ،‎‎ّب‎ٍ‎خشاثی‎آسیت.‎‎اضبس‎ُوشدّب‎ًطبًی‎ٍ‎ثیوبسستبى‎،‎هشاوض‎وٌتشل،‎هشاوض‎آتصّب‎تَاى‎ث‎ِپل‎ّب‎هی‎اص‎رول‎ِایي‎سبصُ.‎ثبضذ‎ّب‎ضشٍسی‎هی‎سلاهتی‎آى

ّب‎‎ّبی‎رضئی‎ٍ‎سفغ‎ث‎ِهَلغ‎آى‎اٍلیي‎الذام‎ثشای‎رلَگیشی‎اص‎خشاثی‎گستشد‎ُسبصُ،‎ضٌبسبیی‎خشاثی.‎ضًَذ‎هٌطأ‎خشاثی‎ول‎سبص‎ٍ‎ُتْذیذی‎رذی‎ثشای‎سبص‎ُهغسَة‎هی

ّبی‎اسصیبثی‎‎تىٌیه.‎سٍد‎ّب‎ثطوبس‎هی‎ّب‎یىی‎اص‎هَضَػبت‎ضشٍسی‎دس‎تغمیمبت‎ثشای‎افضایص‎ػوش‎هفیذ‎سبص‎ُیبثی‎سبص‎ُضذ‎ُػیت‎ثب‎تَر‎ِث‎ِهغبلت‎ثیبى.‎ثبضذ‎هی

ّبی‎سغظ‎یه‎ٍرَد‎یب‎ػذم‎ٍرَد‎خشاثی‎دس‎یه‎‎تىٌیه.‎[1]گیشًذ‎‎ّبیطبى‎لشاس‎هی‎ای‎ػوذتب‎ًدس‎یىی‎اص‎صْبس‎سغظ‎ریل‎ثشاسبس‎غلاعیت‎ٍ‎تَاًبیی‎سلاهت‎سبصُ

وٌٌذ‎ٍ‎دس‎ًْبیت‎‎وٌٌذ؛‎سغظ‎سِ،‎ػلا‎ٍُثش‎ٍرَد‎ٍ‎هغل‎خشاثی،‎ضذت‎آى‎سا‎ًیض‎ثیبى‎هی‎وٌٌذ؛‎سغظ‎دٍ،‎ٍرَد‎خشاثی‎ث‎ِّوشا‎ُهغلص‎سا‎هطخع‎هی‎سبص‎ُسا‎تؼییي‎هی

اًتخبة‎.‎ًوبیٌذ‎ثبضٌذ،‎ػلا‎ٍُثش‎ٍرَد‎ٍ‎هغل‎ٍ‎ضذت‎خشاثی،‎ػوش‎ثبلیوبًذ‎ُسبص‎ُسا‎ًیض‎هطخع‎هی‎تشیي‎سغظ‎اص‎سغَط‎خشاثی‎هی‎ّبی‎سغظ‎صْبس‎و‎ِوبهل‎تىٌیه

.‎ثستگی‎داسد...‎ّبی‎هَسد‎استفبد‎ٍ‎ُضذ‎ُاص‎سبصُ،‎الگَسیتن‎ّبی‎حجت‎‎صیبدی‎اص‎رول‎ًَِع‎عسگشّب،‎تؼذاد‎عسگشّب،‎اهىبًبت‎پشداصش‎خشٍری‎سغظ‎هَسد‎ًظش‎ث‎ِػَاهل

.‎گیشًذ‎یبثی‎لشاس‎هی‎ّب،‎دس‎سغظ‎س‎ِػیت‎یبثی‎سبص‎ُّبی‎هَسد‎استفبد‎ُدس‎ػیت‎اوخش‎سٍش

ّبی‎هغلی،‎ضٌبسبیی‎خشاثی‎ثب‎استفبد‎ُاص‎‎‎دس‎سٍش.ضًَذ‎‎هیثٌذی‎یبثی‎هغلی‎ٍ‎ولی‎تمسین‎ّبی‎ػیت‎یبثی‎ث‎ِد‎ٍدست‎ِسٍش‎ّبی‎غیشهخشة‎ػیت‎سٍش

گیشثَدى‎ٍ‎ّضی‎ٌِثبلا،‎هستلضم‎دستشسی‎هستمین‎ث‎‎ِّب‎ػلا‎ٍُثش‎ٍلت‎ایي‎سٍش.‎گیشد‎ّبی‎ثبصدیذ‎صطوی،‎غَتی،‎فشاغَتی،‎هغٌبعیسی‎ٍ‎اضؼ‎ِایىس‎اًزبم‎هی‎سٍش
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