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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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