ReaderTT.config = {"pagecount":245,"title":"Anwendung von Lean-Prinzipien im Erdbau \u2013 Entwicklung eines Baustellenleitstands auf Basis von Virtual Reality","author":"Kim Kirchbach","subject":"Dissertation","keywords":"Lean Management, Erdbau, Digitales Kanban, Virtual Reality, Augmented Reality, Baustellenleitstand","creator":"MiKTeX, LaTeX, BibLaTeX, Biber, PGF/TikZ","producer":"Kim Kirchbach","creationdate":"D:20140529102227+01'00'","moddate":"D:20161125162601+01'00'","trapped":"False","fileName":"document.pdf","bounds":[[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286]],"bookmarks":[{"title":"Dissertation","page":1,"zoom":"FitH 1292","children":[{"title":"Kurzfassung","page":3,"zoom":"XYZ 115 1158 null"},{"title":"Abstract","page":5,"zoom":"XYZ 115 1158 null"},{"title":"Vorwort des Verfassers","page":7,"zoom":"XYZ 115 1158 null"},{"title":"Abbildungsverzeichnis","page":13,"zoom":"XYZ 115 1158 null"},{"title":"Tabellenverzeichnis","page":17,"zoom":"XYZ 115 1158 null"},{"title":"Abkürzungsverzeichnis","page":19,"zoom":"XYZ 115 1158 null"},{"title":"1 Einleitung","page":21,"zoom":"XYZ 115 1158 null","children":[{"title":"1.1 Zielsetzung","page":21,"zoom":"XYZ 115 942 null"},{"title":"1.2 Forschungsfragen","page":22,"zoom":"XYZ 132 572 null"},{"title":"1.3 Relevanz und Betrachtungsrahmen","page":24,"zoom":"XYZ 132 592 null"},{"title":"1.4 Struktur der Arbeit","page":27,"zoom":"XYZ 115 693 null"}]},{"title":"2 Stand der Technik","page":29,"zoom":"XYZ 115 1158 null","children":[{"title":"2.1 Lean Management","page":29,"zoom":"XYZ 115 983 null","children":[{"title":"2.1.1 Grundprinzipien","page":30,"zoom":"XYZ 132 357 null"},{"title":"2.1.2 Werkzeuge","page":31,"zoom":"XYZ 115 481 null"},{"title":"2.1.3 Lean Construction","page":34,"zoom":"XYZ 132 1020 null"}]},{"title":"2.2 Erdbau","page":37,"zoom":"XYZ 115 476 null"},{"title":"2.3 Virtual Reality","page":39,"zoom":"XYZ 115 934 null","children":[{"title":"2.3.1 Historie","page":43,"zoom":"XYZ 115 841 null"},{"title":"2.3.2 Tracking","page":44,"zoom":"XYZ 132 582 null"},{"title":"2.3.3 Displays","page":50,"zoom":"XYZ 132 719 null"},{"title":"2.3.4 Stärken","page":51,"zoom":"XYZ 115 727 null"},{"title":"2.3.5 Anwendung","page":52,"zoom":"XYZ 132 1158 null"}]},{"title":"2.4 Augmented Reality","page":53,"zoom":"XYZ 115 1158 null","children":[{"title":"2.4.1 Historie","page":55,"zoom":"XYZ 115 284 null"},{"title":"2.4.2 Tracking","page":57,"zoom":"XYZ 115 624 null"},{"title":"2.4.3 Displays","page":59,"zoom":"XYZ 115 1158 null"},{"title":"2.4.4 Stärken","page":61,"zoom":"XYZ 115 426 null"},{"title":"2.4.5 Anwendung","page":62,"zoom":"XYZ 132 926 null"}]},{"title":"2.5 Building Information Modeling","page":65,"zoom":"XYZ 115 995 null"}]},{"title":"3 Motivation","page":69,"zoom":"XYZ 115 1158 null","children":[{"title":"3.1 Ausgangslage Erdbau","page":70,"zoom":"XYZ 132 1158 null"},{"title":"3.2 IT-Durchdringung im Bauwesen","page":77,"zoom":"XYZ 115 1158 null","children":[{"title":"3.2.1 Einfluss auf die Produktivität","page":77,"zoom":"XYZ 115 987 null"},{"title":"3.2.2 Einsatz von Informationstechnologie im Bauwesen","page":78,"zoom":"XYZ 132 278 null"}]},{"title":"3.3 Virtual und Augmented Reality im Erdbau","page":83,"zoom":"XYZ 115 1075 null"}]},{"title":"4 Anforderungsanalyse","page":89,"zoom":"XYZ 115 1158 null","children":[{"title":"4.1 Virtual Reality","page":89,"zoom":"XYZ 115 357 null"},{"title":"4.2 Interaktion","page":92,"zoom":"XYZ 132 958 null"},{"title":"4.3 Generierte Informationen","page":93,"zoom":"XYZ 115 1158 null"},{"title":"4.4 Augmented Reality","page":94,"zoom":"XYZ 132 472 null"},{"title":"4.5 Zusammenfassung","page":96,"zoom":"XYZ 132 1043 null"}]},{"title":"5 Baustellenleitstand auf Basis von Lean Management und Virtual Reality","page":99,"zoom":"XYZ 115 1158 null","children":[{"title":"5.1 Konzeption","page":99,"zoom":"XYZ 115 822 null","children":[{"title":"5.1.1 Anforderungen","page":100,"zoom":"XYZ 132 339 null"},{"title":"5.1.2 Aufbau des Leitstands","page":103,"zoom":"XYZ 115 1021 null"},{"title":"5.1.3 Digitales Kanban","page":107,"zoom":"XYZ 115 929 null"},{"title":"5.1.4 Übertragung von Virtual Reality auf das Bauwesen","page":114,"zoom":"XYZ 132 764 null"}]},{"title":"5.2 Implementierung","page":116,"zoom":"XYZ 132 1158 null","children":[{"title":"5.2.1 Bibliotheken","page":119,"zoom":"XYZ 115 1158 null"},{"title":"5.2.2 Anwendungsfall \u201eBaustelle\u201c","page":121,"zoom":"XYZ 115 611 null"},{"title":"5.2.3 Verifizierung","page":122,"zoom":"XYZ 132 521 null"}]},{"title":"5.3 Smartphone-Applikation","page":124,"zoom":"XYZ 132 1002 null","children":[{"title":"5.3.1 Berechnung der AR-Darstellung","page":125,"zoom":"XYZ 115 562 null"},{"title":"5.3.2 Verifizierung","page":129,"zoom":"XYZ 115 1158 null"}]},{"title":"5.4 Stochastische Simulation","page":129,"zoom":"XYZ 115 944 null","children":[{"title":"5.4.1 Klassifizierung","page":130,"zoom":"XYZ 132 1158 null"},{"title":"5.4.2 Monte-Carlo-Methode","page":131,"zoom":"XYZ 115 469 null"},{"title":"5.4.3 Modellierung","page":132,"zoom":"XYZ 132 347 null"},{"title":"5.4.4 Verifizierung","page":136,"zoom":"XYZ 132 325 null"},{"title":"5.4.5 Validierung","page":139,"zoom":"XYZ 115 1158 null"}]},{"title":"5.5 Fazit","page":144,"zoom":"XYZ 132 1158 null"}]},{"title":"6 Prototyp und Evaluation","page":147,"zoom":"XYZ 115 1158 null","children":[{"title":"6.1 Labor","page":148,"zoom":"XYZ 132 1031 null"},{"title":"6.2 Konstruktiver 1:1-Versuch 1 (Hochstetten)","page":149,"zoom":"XYZ 115 404 null"},{"title":"6.3 Konstruktiver 1:1-Versuch 2 (Walldorf)","page":151,"zoom":"XYZ 115 1088 null"},{"title":"6.4 Smartphone-Applikation","page":153,"zoom":"XYZ 115 922 null"},{"title":"6.5 Stochastische Simulation","page":156,"zoom":"XYZ 132 881 null","children":[{"title":"6.5.1 Baustelle I","page":156,"zoom":"XYZ 132 687 null"},{"title":"6.5.2 Baustelle II","page":158,"zoom":"XYZ 132 419 null"},{"title":"6.5.3 Fazit","page":160,"zoom":"XYZ 132 480 null"}]},{"title":"6.6 Wirtschaftlichkeitsuntersuchung","page":162,"zoom":"XYZ 132 967 null","children":[{"title":"6.6.1 Projektdefinition und Randbedingungen","page":162,"zoom":"XYZ 132 738 null"},{"title":"6.6.2 Kosten","page":164,"zoom":"XYZ 132 443 null"},{"title":"6.6.3 Systemvergleich","page":168,"zoom":"XYZ 132 742 null"}]},{"title":"6.7 Fazit","page":173,"zoom":"XYZ 115 1158 null"}]},{"title":"7 Zusammenfassung und Ausblick","page":175,"zoom":"XYZ 115 1158 null"},{"title":"Literaturverzeichnis","page":181,"zoom":"XYZ 115 1158 null"},{"title":"A Abbildungen","page":213,"zoom":"XYZ 115 1158 null"},{"title":"B Tabellen","page":223,"zoom":"XYZ 115 1158 null"},{"title":"C Implementierungen","page":229,"zoom":"XYZ 115 1158 null","children":[{"title":"C.1 Augmented Reality for Construction Control","page":229,"zoom":"XYZ 115 894 null","children":[{"title":"C.1.1 Video","page":229,"zoom":"XYZ 115 736 null"},{"title":"C.1.2 Objekte","page":229,"zoom":"XYZ 115 368 null"},{"title":"C.1.3 Tracking","page":230,"zoom":"XYZ 132 699 null"},{"title":"C.1.4 Geometrie","page":234,"zoom":"XYZ 132 486 null"},{"title":"C.1.5 Informationen","page":239,"zoom":"XYZ 115 1158 null"},{"title":"C.1.6 Anwendungsfall \u201eBaustelle\u201c","page":239,"zoom":"XYZ 115 581 null"}]},{"title":"C.2 Smartphone-Applikation","page":239,"zoom":"XYZ 115 322 null"},{"title":"C.3 Multimodell-Container","page":242,"zoom":"XYZ 132 398 null"},{"title":"C.4 Aggregator","page":243,"zoom":"XYZ 115 784 null"},{"title":"C.5 Stochastische Simulation","page":244,"zoom":"XYZ 132 435 null"}]}]}],"thumbnailType":"jpg","pageType":"html","pageLabels":[]};
