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Abstract Image-based localization problem consists of estimating the 6 DoF camera pose by matching the image to a 3D point cloud (or equivalent) representing a 3D environment. The robustness and accuracy of current solutions is not objective and quantifiable. We have completed a comparative analysis of the main state of the art approaches, namely Brute Force Matching, Approximate Nearest Neighbour Matching, Embedded Ferns Classification, ACG Localizer(Using Visual Vocabulary) and Keyframe Matching Approach. The results of the study revealed major deficiencies in each approach mainly in search space reduction, clustering, feature matching and sensitivity to where the query image was taken. Then, we choose to focus on one common major problem that is reducing the search space. We propose to create a new image-based localization approach based on reducing the search space by using global descriptors to find candidate keyframes in the database then search against the 3D points that are only seen from these candidates using local descriptors stored in a 3D cloud map.
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Introduction



Image Based Localization (IBL) addresses the problem of estimating the 6 DoF camera pose in an unknown environment given a query image and a representation of the scene. In the famous SLAM systems the camera pose is estimated relative to an online built 3D map where the approximate location is roughly known and it is corrected based on the last measurement by tracking which makes it prone to drift errors. In IBL there is no information about the initial location which makes IBL mainly a localization system where the camera is pose is estimated with respect to a 3D offline map where the scale is known. Thus no tracking is needed which makes IBL more resistant to drift errors when large-scale scenes are considered. We have performed a comparative study of the main state of the art approaches, namely Brute Force Matching, Approximate Nearest Neighbour Matching [4], Embedded Ferns Classification [1], ACG Localizer(Using Visual Vocabulary) [5] and Keyframe Matching Approach [2]. The objective was to first uncover the specifics of each of these techniques and thereby understand the advantages and disadvantages of each of them. These approaches have many shortcomings in terms of accuracy and computational performance mainly in search space reduction, clustering, feature matching and sensitivity to where the query image was taken. We focus on reducing the search space problem as mean to solve the IBL problem. Most of the work that focus on reducing the search space introduces minor contributions by trying to improve the best systems such as [5], whereas [3] tries to tackle the problem by creating a new search space system yielding a new localization system which uses MPEG descriptor to generate artificial images to cover the space. Sattler et al. [5] is the best state of the art approach. It aimed to accelerate the Keypoint Matching step through reducing the search space by clustering features into visual words. However our comparison methodology proved that this approach has looses information due to quantization effect. We propose a new IBL system focused on solving the search space problem in two stages: (1) We start by performing a new keyframes matching approach using global image descriptors to find a constellation of keyframes in the database. (2) Then we perform a 2D-3D matching against the map’s 3D points that are only seen from candidates keyframes returned from the keyframe approach.
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Equations



Algorithm 1 presents a description of our proposed algorithm.



Algorithm 1: GIST IBL Algorithm 1
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Get the GIST for each KF(Keyframe) + the 3D pts and all the Kf’s each pt is visible in from VSFM map + the camera transformation estimates from VSFM Take a query image Q and extract its GIST for all database KFs do Compute the cost C(Q, KFi ) = GIST distance between Q and KFi if C(Q, KFi ) < N(min)threshold then Qualify KFi for localization else if C(Q, KFi ) > N(max)threshold then Discard KFi . Match the query to the 3D pts coming from the qualified KFs: Take the 3D pts viewed only in the qualified KFs Perform a 2D-3D match between the query and those 3D pts Image Registration: Reject outliers via RANSAC and ratio test. If enough Inliers are found then Image qualifies to the Pose Estimation otherwise discard the image Pose Estimation



Figures



Table 1 shows the preliminary results of our system. The testing was done on two standard datasets provided by Microsoft. Each set is composed of 4000 keyframes and 1000 query images. The results were compared to FLANN(fast approximate nearest neighbor) which is considered as ground truth to test against in IBL. Dataset Chess Heads



%%Error%R%Mean/SD GIST%Approach 0.093/0.117 0.156/0.157



Flann 0.098/0.124 0.163/0.194



R%Error%(Deg)%Mean/SD GIST%Approach 0.32/0.501 0.229/0.237



Flann 0.3304/0.583 0.233/0.241



T%Error%(Deg)%Mean/SD GIST%Approach 0.2635/0.280 0.729/0.764



Time(s)



Flann GIST%Approach 0.2769/0.355 0.059 0.746/0.792 0.036



Flann 0.14 0.116



Fig. 1: Results on Chess and Heads Datasets from Microsoft.
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Conclusion



In this work, we completed a comparative study which revealed that IBL is still an unsolved problem. Thus we presented a new IBL system using context. The results shows that our system outperformed the standard FLANN in terms of both accuracy and computational time. We are currently working on improving our system and making it more robust by applying a new pose graph approach to it.



References [1] Michael Donoser and Dieter Schmalstieg. Discriminative feature-to-point matching in image-based localization. [2] Ben Glocker, Jamie Shotton, Antonio Criminisi, and Shahram Izadi. Real-time rgb-d camera relocalization via randomized ferns for keyframe encoding. [3] Iris Heisterklaus, Ningqing Qian, and Artur Miller. Image-based pose estimation using a compact 3d model. In Consumer Electronics??? Berlin (ICCE-Berlin), 2014 IEEE Fourth International Conference on, pages 327–330. IEEE, 2014. [4] Marius Muja and David G Lowe. Scalable nearest neighbor algorithms for high dimensional data. Pattern Analysis and Machine Intelligence, IEEE Transactions on, 36(11):2227–2240, 2014. [5] Torsten Sattler, Bastian Leibe, and Leif Kobbelt. Improving image-based localization by active correspondence search. In Computer Vision–ECCV 2012, pages 752–765. Springer, 2012.



























[image: Image-Based Localization Using Context - Semantic Scholar]
Image-Based Localization Using Context - Semantic Scholar












[image: External Localization System for Mobile... (PDF Download Available)]
External Localization System for Mobile... (PDF Download Available)












[image: Exploiting Acoustic Source Localization for Context ... - Springer Link]
Exploiting Acoustic Source Localization for Context ... - Springer Link












[image: 63% AVAILABLE -63% AVAILABLE]
63% AVAILABLE -63% AVAILABLE












[image: Localization Using Ambiguous Bearings from Radio ...]
Localization Using Ambiguous Bearings from Radio ...












[image: Real-time Localization in Outdoor Environments using ...]
Real-time Localization in Outdoor Environments using ...












[image: Indoor Localization using SLAM in parallel with a ...]
Indoor Localization using SLAM in parallel with a ...












[image: Co-operative Lane-Level Positioning Using Markov Localization]
Co-operative Lane-Level Positioning Using Markov Localization












[image: Egocentric Field-of-View Localization Using First ... - Research at Google]
Egocentric Field-of-View Localization Using First ... - Research at Google












[image: Mobile Robot Indoor Localization Using Artificial ...]
Mobile Robot Indoor Localization Using Artificial ...












[image: Localization Of License Plate Number Using Dynamic Image.pdf ...]
Localization Of License Plate Number Using Dynamic Image.pdf ...












[image: spatial sound localization model using neural network]
spatial sound localization model using neural network












[image: Available]
Available












[image: 6DOF Localization Using Unscented Kalman Filter for ...]
6DOF Localization Using Unscented Kalman Filter for ...












[image: Damage Localization Using a Statistical Test on ...]
Damage Localization Using a Statistical Test on ...












[image: Optimizing the Localization of Tracking Using GPS]
Optimizing the Localization of Tracking Using GPS












[image: Robust Self-localization of Ground Vehicles Using ...]
Robust Self-localization of Ground Vehicles Using ...












[image: using worldwide available terrasar-x data to calibrate ...]
using worldwide available terrasar-x data to calibrate ...












[image: using worldwide available terrasar-x data to calibrate ...]
using worldwide available terrasar-x data to calibrate ...












[image: localization]
localization












[image: USABLE SPEECH DETECTION USING A CONTEXT ...]
USABLE SPEECH DETECTION USING A CONTEXT ...












[image: Context-Based Adaptation of Mobile Phones Using ...]
Context-Based Adaptation of Mobile Phones Using ...












[image: Modeling Image Context using Object Centered Grid - Irisa]
Modeling Image Context using Object Centered Grid - Irisa












[image: Modeling Image Context using Object Centered Grid - CSC - KTH]
Modeling Image Context using Object Centered Grid - CSC - KTH















Image-Based Localization Using Context (PDF Download Available)






the search space. We propose to create a new image-based lo-. calization approach based on reducing the search space by using. global descriptors to ï¬�nd candidate keyframes in the database then. search against the 3D points that are only seen from these candi-. dates using local descriptors stored in a 3D cloud map. 






 Download PDF 



















 69KB Sizes
 1 Downloads
 248 Views








 Report























Recommend Documents







[image: alt]





Image-Based Localization Using Context - Semantic Scholar 

[1] Michael Donoser and Dieter Schmalstieg. Discriminative feature-to-point matching in image-based localization. [2] Ben Glocker, Jamie Shotton, Antonio Criminisi, and Shahram. Izadi. Real-time rgb-d camera relocalization via randomized ferns for ke














[image: alt]





External Localization System for Mobile... (PDF Download Available) 

We present a fast and precise vision-based software intended for multiple robot localization. The core component of the proposed localization system is an efficient method for black and white circular pattern detection. The method is robust to variab














[image: alt]





Exploiting Acoustic Source Localization for Context ... - Springer Link 

niques to steer a passive sensor array to different locations. The position with ... of possibly redundant GCCs for pairs (i, j) âˆˆPâŠ†{1,...,M}2 using a total of.














[image: alt]





63% AVAILABLE -63% AVAILABLE 

OUT OF BOX. 82705027703200010. $4,549.00. $3,377.78. -26%. AVAILABLE. GE. DBL WALL OVEN. JK3500SFSS-A. OUT OF BOX. VH605101. $2,099.00.














[image: alt]





Localization Using Ambiguous Bearings from Radio ... 

Abstractâ€”In this paper, we consider the problem of local- izing a mobile robot team capable of measuring ambiguous ... localizing a team of mobile robots where agents are equipped with low-power, commodity wireless .... Regarding the former, assume














[image: alt]





Real-time Localization in Outdoor Environments using ... 

a few meters in front of the camera in addition to providing localization capability. .... tion R and translation t so that its new location is M â‰¡. (X ,Y ,Z )T . The point ...














[image: alt]





Indoor Localization using SLAM in parallel with a ... 

Mar 18, 2013 - Indoor localization poses is a challenge to computer vision research, since one may not make use of .... When a marker shows up, the map is cleaned and the local- ization error is eliminated. Using this ..... is important for en- ablin














[image: alt]





Co-operative Lane-Level Positioning Using Markov Localization 

Sep 20, 2006 - Markov localization, GPS, vehicle navigation. I. INTRODUCTION. NTELLIGENT transportation systems are being developed in many different ...














[image: alt]





Egocentric Field-of-View Localization Using First ... - Research at Google 

We present a technique that uses images, videos and sen- sor data taken from first-person point-of-view devices to ... computer vision systems is modeling the user, and one very .... The interest point detection and matching process may.














[image: alt]





Mobile Robot Indoor Localization Using Artificial ... 

to validate our approach several ANN topologies have been evaluated in experimental ... to accomplish several tasks in autonomous mobile robotic area. Also, knowledge about ... the wireless network are Received Signal Strength Indication. (RSSI) and 














[image: alt]





Localization Of License Plate Number Using Dynamic Image.pdf ... 

There was a problem previewing this document. Retrying... Download. Connect more apps... Localization ... mic Image.pdf. Localization O ... amic Image.pdf.














[image: alt]





spatial sound localization model using neural network 

Report #13, Apple Computer, Inc, 1988. [19] IEC 61260, Electroacoustic - Octave-band and fractional octave-band filters, 1995. [20] R. Venegas, M. Lara, ...














[image: alt]





Available 

which we shall call the AFW decomposition. Another well ...... Figure 31: | Hx | (upper figure), | Hy | (center figure), and âˆš| Hx |2 + | Hy |2 (lower figure) ... A second motivation for this numerical experiment comes from studying the fully auto-














[image: alt]





6DOF Localization Using Unscented Kalman Filter for ... 

Email: [email protected], {ce82037, ykuroda}@isc.meiji.ac.jp. Abstractâ€”In this ..... of the inliers is high, the accuracy of visual odometry is good, while when the ..... IEEE International Conference on Robotics and Automation, Vol. 1, ... Sur














[image: alt]





Damage Localization Using a Statistical Test on ... 

finite element models of a truss and of a plate. Keywords: Ambient vibration; Covariance analysis; Damage localization; Hypothesis testing; Load vectors.














[image: alt]





Optimizing the Localization of Tracking Using GPS 

transmitted from the satellites, then multiplies them by the speed of light to determine ... sensor nodes that it is required to solve a non-linear equation to find the best result. .... The target was to find optimal allocation of high power transmi














[image: alt]





Robust Self-localization of Ground Vehicles Using ... 

utilizes artificial landmarks, a cheap GPS sensor, and wheel odometry. .... landmark for successful application of localization sys- tem. However .... in the test dataset successfully on average. Most of the ... nology (KEIT). (The Development of Low














[image: alt]





using worldwide available terrasar-x data to calibrate ... 

removed by an appropriate co-registration, based either ... bilateral filtering technique in the logarithmic domain and .... Optical to SAR registration accuracy.














[image: alt]





using worldwide available terrasar-x data to calibrate ... 

A method to calibrate the geo-location accuracy of optical sensors is presented which is based on a novel multi- modal image matching strategy. This concept ...














[image: alt]





localization 

locations to investigate the stability of RSSI in two seemingly common environments. The open office environment chosen was meant to simulate an open space.














[image: alt]





USABLE SPEECH DETECTION USING A CONTEXT ... 

ABSTRACT. Speech that is corrupted by nonstationary interference, but contains segments that are still usable for applications such as speaker identification or speech recognition, is referred to as. â€œusableâ€� speech. A common example of nonstatio














[image: alt]





Context-Based Adaptation of Mobile Phones Using ... 

emerging technologies based on near-field communication. (NFC) and takes advantage of smart environments. NFC is a short-range wireless connectivity ...














[image: alt]





Modeling Image Context using Object Centered Grid - Irisa 

will form the scene features in a much more coherent and informative way than .... of structuring elements, color distribution and semantic relations. Distribution of ..... network.org/challenges/VOC/voc2007/workshop/index.html. [24] C. C. Chang ...














[image: alt]





Modeling Image Context using Object Centered Grid - CSC - KTH 

shown the importance of contextual information in computer vision tasks, like .... An independent. BoF is computed for each grid cell and then all of the BoFs are concatenated ... Of course, one cannot expect the cells of an object- centered grid ...


























×
Report Image-Based Localization Using Context (PDF Download Available)





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.
















