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Introduction. Amplitude-versus-angle(AVA) analysisis generallybasedonamodelconsistingof two homogeneous
layers,separatedby a horizontalinterface.This impliesthat themediumparametersareassumedto behaveasstep-
functionsof thedepthcoordinate� , atleastin afinite regionaroundtheinterface.However, lookingatwell-logsof, for
example,thecompressionalwavevelocity � � ��� , it appearsthatthemainoutliers,responsiblefor themainreflections,
behavequitedifferentfromstep-functions,seeFigure1a. In thispaperwerepresentreflectorsby functionsof theform
� � ����� �	��
 ����� �

 � . This functionnicely capturesthesingularbehaviourof thetypeof outlier, observedin Figure1a
at ��������� m. Moreover, this functionis self-similar, accordingto � ��� ����� � ��� � ��� , for

��� � , seeFigure1b.

Forward model. It appearsthat thereflectioncoefficient � of self-similarreflectorsis a functionof angleandfre-
quency, or, equivalently, of rayparameterandscale: � � � ������� � . Moreover, this functionappearsto beself-similar
aswell, accordingto � ������� � � � ��� � �!�"� �$# � � � , meaningthat � ������� � is constantoncurvesdescribedby

� � #%� � � �&('�)+*",�-.)/, , seeFigure2. Notethatthesecurvesdependon thescalingcoefficient 0 .

Imaging. At lastyearsEAGEwepresentedanewAVA imagingmethodthataccountsfor thepropagationandreflec-
tion relatedeffectsof fine-layering(i.e., for dispersionandinterference,respectively).For thewell-log of Figure1a
theresultsof modelingandAVA imagingareshownin Figure3.
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Figure1: (a)Well-logof F -wavevelocityandaclose-upof anoutlier. (b) Theself-similarfunction � � ��� � �	�G
 ����� �

 � .
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Figure2: Curves,alongwhich thereflectioncoefficient � ������� � is constantfor 0 �IH��+J K , � and �$JML , respectively.
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Figure3: (a)Well-log. (b) Modelingresultin R �"� -domain.(c) AVA imagingresultin � �S� -domain.
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Figure4: (a) Well-log. (b) WavelettransformedAVA image.

Characterization. For thecharacterizationof thesingularitiesin theimagedsectionwe proposea procedurebased
on thewavelettransform.Themethodwill beoutlinedwith theexamplein Figure4. Figure4ashowsa simplified
well-log thatcontainsthreesingularities,with 0 �WH��$J K , � and �+JML , respectively. The left back-planein Figure4b
showstheAVA imagingresultin the � �"� -domain,analogousto Figure3c. By applyingthewavelettransform(along
the � -axis)weobtaina3-D datacube,containing� � � �S����� � . Theright back-planein Figure4bshows� � � �"� �X� �Y� � .
Thehorizontalcross-sectionat �Z�[L+\	� m showscontoursof constant� � �Z�]L+\^� �"�!�Y� � . Note that thesecontours
accuratelyresemblethosein Figure2c,hence,from thisanalysisweconcludethat 0 equalsapproximately0.2for the
imagedsingularityat ���XL$\^� , asexpected.A similaranalysisof theothertwo singularitiesyieldedaccurateestimates
of theexpectedvalues0 ��H��+J K and 0 �X� , respectively.

Conclusions. Wehaveshownthatthereflectioncoefficientof self-similarreflectors(Figure1) is self-similaraswell
(Figure2). Moreover, weshowedthatthesingularityexponents0 canbeobtainedfrom theseismicdataby applying
awavelettransformto theAVA imagingresultin the � �S� -domain(Figure4). Theexponent0 mayproveto beauseful
indicatorin seismiccharacterization.


