
Design and implementation of an intermediate view synthesis using point cloud filtering to reduce 3D 
modeling error 

abstract:By increasing the use of laser scanner technology, 3D-modeling objects through point cloud has 
received much attention recently. On the other hand, Error analysis is one of the main topics in 3D-modeling 
that plays an important role in the modeling process. ICP is one of the most common methods of point cloud 
registration which serving as a basis for numerous registration methods. ICP as an iterative algorithm for 
matching point clouds, tries to find the best matching between two sets of point clouds by using the 
Euclidean distance. Reducing 3D-modeling error using point cloud filtering is the topic of this study. At the 
beginning of the research, by pointing to the basic and main concepts, a brief description of 3D system's 
principle is given. These concepts include general configuration of binocular vision systems, epipolar 
geometry and matching algorithm by disparity, point cloud concept, reduction of point cloud error using 
noise error and point cloud registration. In order to implement the proposed method, the desired 3D model 
was implemented in the 3D-MAX software while the scene was photographed by four target camras located 
at different angles and locations. Relevant images were processed in MATLAB and the corresponding point 
cloud were obtained. In the proposed algorithm, by considering one point and its relavent neighboring 
points in the space, we calculated the normal vector of the plane passing through them, and so we 
performed this operation for all points. Then, by calculating the angle between each normal point with its 
neighboring normal points, we determined special geometric shapes such as straight line, corners with the 
angle of 900 and curves with degree of 2 or 3. After identifying points with the mentioned special feature, we 
applied the ICP algorithm and checked the significant reduction of the point registration error. On the other 
hand, this algorithm as the method in noise removal, was used to detect points with parallel normal vector. 
So by comparing the proposed method with other recent methods, we saw an error improvement of up to 
2.34272*10-5 (m) and an increasing execution speed of up to 322.0568 (s). In the case of noise removal, in 
another experiment, we saw the detection of 88% of points with the same geometric properties and the 
removal of 12% of points as noise. 
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 طراحی و ساخت سیستم سنتز تصویر میانی با کمک فیلترینگ ابر نقاط برای کاهش خطای مدلسازی سه بعدی

 

 عدد:ی ااددیت ا   زبددق ا زسیددتم  دددیتر مددور  نوهدد   ددزار  زف دد  اددد  ه ا  دددت ی ددد  ی ره افددنها ا  نکلوژددویی ژیددنر ادددکلز ت  م: امددزه    ددت اددد  ت   چکیدد:  

نزبن ه کترآمدد:نزبن بکدد  ا  م دد:اه   1ICPاددد ا اژرددورب    ادد:   عدد:ی مطددز دددت ی ددد  وری خطددت  دد  نلددواا بکدد  ا  میتدددم ا دد    ر م: نئدد زفدد  

  بددا اژرددورب   ICPدددت ی ارا دد  ادد:  اددد ا مزهع ددتی  برددزی  ددزای  ییددو  کی یدد    دددت ی ا زسیددتم اددد  کدد   ددز ادددت  آا  رهشمزهع ددتی   رهش

ددت ی کدت   خطدتی م: کلد:ا ی ا  ی:دد   دین سیدتم  نطدت ق  ییلد  را م تددی  م ی ا زسیدتم ادد  کد   دت ادد  ت   ا  فت د  نکزاری  دزای نطییدق موعوند 

دتبد  ه اادتر   د  م دت ی   ر ا  د:ای ن ییدق  دت  یدز ا د   عد:ی  دت ادد  ت   ا  فی  زبلدر ا زسیدتم  موادون  ادد  کد   ر ابدن ددبه   مدور   زردد   دزار م 

 تی  یلددتب   هچیددع   م یددوه  ل:ددد  کلی  کدد  ابددن م ددت ی  اددتمد دیکز لدد:ی ک دد  دیددد   ع:ی  یددتا مدد  ددتی ددد ا دد    مص یددزی ا  ا ددو  دیددد  

 دتی کدت   سدوبن ه  ید  ا زسیدتم  دولار  نلتظزبدت    دین  ه نیدوبز  دت ادد  ت   ا   بدد زب    ابودت  ا زسیدتم  کدت   خطدتی ا زسیدتم  دت ادد  ت   ا  اژرورب اد 

ه  ددت اددد  ت   ا  چیددتر  هر ددین نتر دد  کدد   ر  هابددت  ددت ی ادد:دیت   3D-MAXافددنار  ع:ی  ژصددوا   ر سزهادد ا  دد  مل ددور اهددزای رهش دییددلیت ی  مدد:  ددد 

افددنار م  ددد دددز ا ش ادد:  ه ا زسیددتم مز و دد  زهی مددور س ز نیددوبز ز اری ادد:ا ددد   نیددتهبز مز و دد   ر سا   دد ل اسدد:   ددتی م  ددتها  ددزار  زف  ه مو عی 

 ددت ی  ذرسدد:  ا  آای آا  ر فضددت   ددز ار سزمددت   دد   دت ددد  ز بدد:ا  ر اژرددورب   دییددلیت ی مددور س ز   ددت  ر س ددز  ددزف ن بددا سیطدد  ه سیددتم  عدددتب 

ی آا  ااددکت  ار سزمددت   ددز سیطدد   ددت سیددتم  عدددتب ا ددد    ددت اددد  ت   ا   هابددتی  ددز  ز بدد: کدد  ابددن نعددد  ددزای نعددته سیددتم نکددزارم تدددی  ادد:   دد   وری

 دتی ککدز اد:   اژردورب   نعیدین اد:ا دد  ا  نیدصیا سیدتم  دت هبب   3ه  رهد   2 دتی  رهد   رهد   مل ل  90 ل:د  ختص س یدز خدص  دتز   هابدتی 

ICP دتی  زف د   نیدصیا سیدتم  دت  دز ار سزمت  را انعت  سعدو ب  ه ادت : کدت   م دودد   ر خطدتی  ید  ا زسیدتم  دو ب ا  ر بدا سعوسد  آ مدتب   دورا 

نز نعدد سعدو ا  ر می دم  تی اخیدز موفدق دتی  زردد  اد:   ر ددت موا ی     نلواا با رهش دذز سدوبن  د  کدتر  زف د  اد: کد   ر میتبدد   دت ددتبز رهش

 ر  مععددوژ   ددو ب ا ICPسدددی   دد   تسیدد   322.0568م ددز ه افددناب  دددزن  اهددزا نددت  2.34272*10-5نددت  ICP یدد  ا زسیددتم  اددت :  ییددو  سدددی  خطددتی 

سیددتم  دد  نلددواا سددوبن  %12سیددتم  ددت  ز ار ددتی مددوا ی ه دددذز  %88ی آ مددتب   برددز سیددن کدد   ر می ددم دددذز سددوبن  ددورا  زفدد   اددت : نیددصیا سعوسدد 

  و ب ا

  ز ار سزمت  ا زسیتم  ICP م  اژرورب   ع:ی   ی  ا زسیت دت ی د  ع:ی  خطتی م:  تی د  دت ی دید  فی  زبلر ا زسیتم  م:  کلید واژه:

 

                                                           
1 Iterative closest point 


