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Hierarchical Imposters for the Flocking Algorithm in 3D by Noel O’ Hara Presented here by Kiran Kumar Kamineni



Abstract • The availability of powerful 3D PC graphics hardware has made the creation of immersive environments possible at interactive speeds. Flocking and “natural movement” are key components to achieve this immersion. • The main objective of this algorithm is to optimize behavioral computation involving flocks so as to allow for larger flocks to be updated in real-time.



Ideally… • Virtual worlds ideally should contain a rich environment with all the objects in the environment moving in a believable manner. • Eg: People walking, birds flying, cars on the road etc..



However… • This is a problem as it is computationally expensive to update the positions, behaviors and new objectives of thousands of entities in the world each frame. • Many algorithms exist that try to optimize flocking calculations



A Brief Introduction to Boids



Boid - Definition • A boid or a member of a flock has the following attributes:– Velocity – Acceleration – Position – Orientation – Geometry – Visibility Range Volume



Boid - Animation • Each boid is initialized using its attributes’ initial values • The behavior is computed based on these attributes • The boid is moved/transformed based on the behavior calculated • The boid is drawn in the scene • The attributes change in time



Boid - Behavior • A boid’s behavior is shaped by the following forces. • Match Velocity – Enables flock members to go in the same direction and at the same speed as their nearby flock-mates. Relationship is proportional to square of the distance



• Flock Centering – Makes a boid want to be at the centre of the flock. Boids at the centre of the flock have low value (urge) for this behavior and vice versa..



Boid – Behavior (contd..) • Avoidance – A boid tries not to get within a certain distance of a neighboring boid. – Force of repulsion increases proportionally to the square of the distance between the two boids.



• These three forces enable/make the boids exhibit flock like behavioral motion



Using Hierarchical grouping to increase efficiency • Based on recognition of “stablegroups” (of boids) inside the flock • Modify the stablegroups as a whole, similar to a single boid • Does not need individual updates to each boid in the flock every frame



Characteristics of a “stable group” • Remains in the stable state until one of the following happens:– Meets another flock – Goal is changed – Encounters an obstacle in its path



• Two stable groups may join together to form a larger stable group • A stable group may split into individual boids and smaller stable groups



Creating a Stable Group • Involves the following steps:– Traverse the world k-d tree starting from the root – If every boid in a node is stable then the node is marked as stable • A boid is marked as stable if its acceleration has been within a certain range for a certain defined number of frames



– Such nodes are combined to form a stable group and the stablegroup is inserted into the k-d tree as a single object



Eg: Creation



Attributes of a stablegroup • A reference to the k-d sub-tree which contains the boids that belong to the stablegroup • Bounding box of space occupied by the boids belonging to the stable group • List of outer boids – list of individual boids who are neighbors of the stablegroup – A neighbor is a boid whose spherical region volume intersects with the bounding box



• Velocity – set to the average velocity of all the boids in the stablegroup at creation time • Acceleration – average acceleration of all the boids in the stablegroup



Updating Velocity • The list of outer boids is used in calculating the stablegroup’s acceleration which is in turn used to update the new velocity of the stable group • The acceleration of the outer boids is calculated based on Reynolds’ technique



Updating Velocity



Construction of larger Stablegroups • Multiple stablegroups can be combined to form a larger stablegroup • This is how its done:– Each Stable group contains a list of all the stablegroups that are within its range along with spatial information – If these stable groups remain as neighbors for a defined number of frames then, they will be combined to form a single stable group



Decomposition of stablegroups • Certain events might occur that will cause a stablegroup to become unstable which needs to be split up • New stable groups are created from stable portions of its k-d tree and the remaining boids marked as unstable are inserted back into the world k-d tree • Events that could cause group destabilization:– Obstacles • Any boid within a stablegroup that comes within range of an obstacle is automatically marked as unstable and the stablegroup k-d tree is updated



– Change in goal • Any boid within range of its goal is marked as unstable and the corresponding stablegroup is updated



Events that could cause group destabilization (contd..) – Meeting other boids • Since the acceleration of a stablegroup is determined by the outer boids surrounding the stable group, any interaction with another flock will cause this acceleration to be modified to a great extent. • Such a modification will automatically mark the stable group as unstable and it is decomposed



Out of view stablegroups • Considerable speedups can be achieved by considering invisible stablegroups as shown:– If the out of view stablegroup has no nearby neighbors, then only the bounding box information has to be updated – If the out of view stablegroup has nearby neighbors then an offset is stored for the stablegroup which is added to the individual positions of the boids in the group when they come back into view



Benchmarks and results • Using 400 boids as the total boid population in an environment with a single obstacle and a single change in goal;



Applications • The concept of stablegroups need not be confined only to objects with 3D movement, but also terrestrial flocking systems on two dimensions (sheep, wildebeest on ground) • Could also be applied to accelerate fluid dynamics and soft-body simulations in real-time



Future Improvements • An adaptive algorithm could be used to update boids in each frame. – Eg: Boids with a high acceleration in the previous frame and moving towards the user have a higher priority in the current frame



• Using visual importance to update a stablegroup or boids in the world – Is the object/stablegroup visible? – How important is it to the user? – Render it using the final appearance decided upon based on the first two checks. (video)



























[image: A connectivity-preserving flocking algorithm for multi ...]
A connectivity-preserving flocking algorithm for multi ...












[image: A Genetic Algorithm for Hierarchical Multi-Label ...]
A Genetic Algorithm for Hierarchical Multi-Label ...












[image: A Scalable Hierarchical Fuzzy Clustering Algorithm for ...]
A Scalable Hierarchical Fuzzy Clustering Algorithm for ...












[image: Multiresolution Hierarchical Shape Models in 3D ...]
Multiresolution Hierarchical Shape Models in 3D ...












[image: A Hierarchical Goal-Based Formalism and Algorithm for ...]
A Hierarchical Goal-Based Formalism and Algorithm for ...












[image: Flocking in multi-agent systems with multiple virtual ...]
Flocking in multi-agent systems with multiple virtual ...












[image: Plants, Pollinators, and Imposters]
Plants, Pollinators, and Imposters












[image: A Hierarchical Model for Value Estimation in Sponsored ...]
A Hierarchical Model for Value Estimation in Sponsored ...












[image: SEMIFRAGILE HIERARCHICAL WATERMARKING IN A ... - CiteSeerX]
SEMIFRAGILE HIERARCHICAL WATERMARKING IN A ... - CiteSeerX












[image: SEMIFRAGILE HIERARCHICAL WATERMARKING IN A ...]
SEMIFRAGILE HIERARCHICAL WATERMARKING IN A ...












[image: Productive Output in Hierarchical Crowdsourcing]
Productive Output in Hierarchical Crowdsourcing












[image: SEMIFRAGILE HIERARCHICAL WATERMARKING IN A ... - Rochester]
SEMIFRAGILE HIERARCHICAL WATERMARKING IN A ... - Rochester












[image: A Next-Best-View Algorithm for Autonomous 3D Object ...]
A Next-Best-View Algorithm for Autonomous 3D Object ...












[image: Hierarchical+Organization+in+Complex+Networks.pdf]
Hierarchical+Organization+in+Complex+Networks.pdf












[image: A Next-Best-View Algorithm for Autonomous 3D Object ...]
A Next-Best-View Algorithm for Autonomous 3D Object ...












[image: Nonparametric Hierarchical Bayesian Model for ...]
Nonparametric Hierarchical Bayesian Model for ...












[image: Hierarchical Deep Recurrent Architecture for Video Understanding]
Hierarchical Deep Recurrent Architecture for Video Understanding












[image: SEMIFRAGILE HIERARCHICAL WATERMARKING IN A ... - CiteSeerX]
SEMIFRAGILE HIERARCHICAL WATERMARKING IN A ... - CiteSeerX












[image: Efficient duration and hierarchical modeling for ... - ScienceDirect.com]
Efficient duration and hierarchical modeling for ... - ScienceDirect.com












[image: Hierarchical Planar Correlation Clustering for Cell ... - CiteSeerX]
Hierarchical Planar Correlation Clustering for Cell ... - CiteSeerX












[image: Timing-Driven Placement for Hierarchical ...]
Timing-Driven Placement for Hierarchical ...















Hierarchical Imposters for the Flocking Algorithm in 3D






The availability of powerful 3D PC graphics hardware has made the creation of ... Virtual worlds ideally should contain a rich environment with all the objects in ... 






 Download PDF 



















 152KB Sizes
 0 Downloads
 208 Views








 Report























Recommend Documents







[image: alt]





A connectivity-preserving flocking algorithm for multi ... 

In the 1980s, Reynolds proposed a flocking algorithm to generate a computer animation model of bird flocks. He introduced three heuristic rules. (Reynolds 1987): separation, alignment and cohesion. Stimulated by Reynolds' model, other flocking algo- 














[image: alt]





A Genetic Algorithm for Hierarchical Multi-Label ... 

optimize the level of coverage of each antecedent. Then, ... that maps each example xi into a set of classes, respecting ... To the best of our knowledge, this is.














[image: alt]





A Scalable Hierarchical Fuzzy Clustering Algorithm for ... 

discover content relationships in e-Learning material based on document metadata ... is relevant to different domains to some degree. With fuzzy ... on the cosine similarity coefficient rather than on the Euclidean distance [11]. ..... Program, vol.














[image: alt]





Multiresolution Hierarchical Shape Models in 3D ... 

cess described above, the extension to the 3D domain follows as presented be- low. Suppose x0 ..... The registration of 3D MR data used affine and non-rigid ...














[image: alt]





A Hierarchical Goal-Based Formalism and Algorithm for ... 

models typically take a large amount of human effort to create. To alleviate this problem, we have developed a ... and Searchâ€”Plan execution, formation, and generation. General Terms. Algorithms ...... data point is an average of 10 runs. There are














[image: alt]





Flocking in multi-agent systems with multiple virtual ... 

Housheng Su Xiaofan Wang (corresponding author) and. Wen Yang are with the Department of Automation, Shanghai. Jiao Tong University, Dongchuan Road ...














[image: alt]





Plants, Pollinators, and Imposters 

Non-native plant invasion should be the event in the center bubble, with the next .... the landscape, be it lots of flowering crops or lots of flowering invasive plants.














[image: alt]





A Hierarchical Model for Value Estimation in Sponsored ... 

Also, our hierarchical model achieves the best fit for utilities that are close to .... free equilibrium, while Varian [22] showed how it could be applied to derive bounds on ...... the 18th International World Wide Web Conference, pages 511â€“520 ..














[image: alt]





SEMIFRAGILE HIERARCHICAL WATERMARKING IN A ... - CiteSeerX 

The pn-sequence is spectrally shaped by replicating the white noise horizontally, vertically ... S3 â‰¡ {X âˆˆ CNXM : Hw Â· Xw âˆ’ Hw Â· Xw,0. â‰¤ Î¸} (4). 3.4. Robustness ...














[image: alt]





SEMIFRAGILE HIERARCHICAL WATERMARKING IN A ... 

Established crypto- graphic techniques and protocols enable integrity/ownership veri- ... The optimal transform domain watermark embedding method is a good ...














[image: alt]





Productive Output in Hierarchical Crowdsourcing 

processes: information flow (communication effort) and task execution (productive effort). The objective of the organi- zation designer is to maximize the net productive output of the networked system. However, the individuals in an or- ganization ar














[image: alt]





SEMIFRAGILE HIERARCHICAL WATERMARKING IN A ... - Rochester 

that the method meets its design objectives and that the framework provides a useful method for meeting the often conflicting require- ments in watermarking applications. Fig. 3. Watermarked Washsat image. (P0 = 30, P1 = 3, Q=30,. L=4, R=2 and Î³=1. 














[image: alt]





A Next-Best-View Algorithm for Autonomous 3D Object ... 

specific problem of the next-best-view during the modeling and the recognition ..... computer vision,â€� in IEEE Transactions on Robotics and Automation,. 1995.














[image: alt]





Hierarchical+Organization+in+Complex+Networks.pdf 

Hierarchical+Organization+in+Complex+Networks.pdf. Hierarchical+Organization+in+Complex+Networks.pdf. Open. Extract. Open with. Sign In. Main menu.














[image: alt]





A Next-Best-View Algorithm for Autonomous 3D Object ... 

constraints of a humanoid robot equipped with stereo cameras. In [2], we ... vector hz(q) is the optical axis of the camera system, and h its position. (7) and (6) ...














[image: alt]





Nonparametric Hierarchical Bayesian Model for ... 

employed in fMRI data analysis, particularly in modeling ... To distinguish these functionally-defined clusters ... The next layer of this hierarchical model defines.














[image: alt]





Hierarchical Deep Recurrent Architecture for Video Understanding 

Jul 11, 2017 - and 0.84333 on the private 50% of test data. 1. Introduction ... In the Kaggle competition, Google Cloud & ... for private leaderboard evaluation.














[image: alt]





SEMIFRAGILE HIERARCHICAL WATERMARKING IN A ... - CiteSeerX 

With the increasing reliance on digital information transfer, meth- ods for the verification of ... of the watermark in frequency domain is maximized subject to a.














[image: alt]





Efficient duration and hierarchical modeling for ... - ScienceDirect.com 

a Department of Computing, Curtin University of Technology, Perth, Western Australia b AI Center, SRI International, 333 Ravenswood Ave, Menlo Park, CA, 94025, USA. a r t i c l e. i n f o ..... determined in advance. If M is set to the observation le














[image: alt]





Hierarchical Planar Correlation Clustering for Cell ... - CiteSeerX 

3 Department of Computer Science. University of California, Irvine .... technique tries to find the best segmented cells from multiple hierarchical lay- ers. However ...














[image: alt]





Timing-Driven Placement for Hierarchical ... 

101 Innovation Drive. San Jose, CA ... Permission to make digital or hard copies of all or part of this work for personal or ... simulated annealing as a tool for timing-driven placement. In the .... example only, the interested reader can refer to t


























×
Report Hierarchical Imposters for the Flocking Algorithm in 3D





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















