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Nature Communications 
Vol. 6, article 7874 
Evan Perillo, Yen-Liang Liu, Khang Huynh, Cong Liu, Chao-Kai chou, Mien-Chie 
Hung, Hsin-Chih Yeh, and Andrew K. Dunn 
UT Austin, UT Anderson Cancen Center, China Medical University 
 
Molecular trafficking within cells, tissues and engineered three-dimensional multicellular 
models is critical to the understanding of the development and treatment of various 
diseases including cancer. However, current tracking methods are either confined to two 
dimensions or limited to an interrogation depth of ~15  µm. Here we present a three-
dimensional tracking method capable of quantifying rapid molecular transport dynamics 
in highly scattering environments at depths up to 200  µm. The system has a response 
time of 1  ms with a temporal resolution down to 50  µs in high signal-to-noise conditions, 
and a spatial localization precision as good as 35  nm. Built on spatiotemporally 
multiplexed two-photon excitation, this approach requires only one detector for three-
dimensional particle tracking and allows for two-photon, multicolour imaging. Here we 
demonstrate three-dimensional tracking of epidermal growth factor receptor complexes 
at a depth of ~100  µm in tumour spheroids. 



IEEE Transactions on Signal Processing (Issue 17, 18 2015)

Distributed Kalman Filtering With Dynamic Observations Consensus
Subhro Das and Jos M. F. Moura
Carnegie Mellon Univ.

Abstract
This paper studies distributed estimation of unstable dynamic random fields observed by a sparsely connected
network of sensors. The field dynamics are globally detectable, but not necessarily locally detectable. We pro-
pose a consensus+innovations distributed estimator, termed Distributed Information Kalman Filter. We prove
under what conditions this estimator is asymptotically unbiased with bounded mean-squared error, smaller than
for other alternative distributed estimators. Monte Carlo simulations confirm our theoretical error asymptotic
results.
————————

Iterative Reweighted `2/`1 Recovery Algorithms for Compressed Sensing of Block Sparse Signals
Zeinalkhani, Z.; Banihashemi, A.H.
Carleton Univ., Ottawa, ON, Canada

Abstract
In many applications of compressed sensing the signal is block sparse, i.e., the non-zero elements of the sparse
signal are clustered in blocks. Here, we propose a family of iterative algorithms for the recovery of block sparse
signals. These algorithms, referred to as iterative reweighted l2/l1 minimization algorithms (IR-l2/l1), solve a
weighted l2/l1 minimization in each iteration. Our simulation and analytical results on the recovery of both
ideally and approximately block sparse signals show that the proposed iterative algorithms have significant ad-
vantages in terms of accuracy and the number of required measurements over non-iterative approaches as well as
existing iterative methods. In particular, we demonstrate that, by increasing the block length, the performance
of the proposed algorithms approaches the Wu-Verdu? theoretical limit. The improvement in performance
comes at a rather small cost in complexity increase. Further improvement in performance is achieved by using
a priori information about the location of non-zero blocks, even if such a priori information is not perfectly
reliable.
————————

Signal Recovery on Graphs: Variation Minimization
Siheng Chen ; Sandryhaila, A. ; Moura, J.M.F. ; Kovacevic, J.
Carnegie Mellon Univ

Abstract
We consider the problem of signal recovery on graphs. Graphs model data with complex structure as signals on
a graph. Graph signal recovery recovers one or multiple smooth graph signals from noisy, corrupted, or incom-
plete measurements. We formulate graph signal recovery as an optimization problem, for which we provide a
general solution through the alternating direction methods of multipliers. We show how signal inpainting, ma-
trix completion, robust principal component analysis, and anomaly detection all relate to graph signal recovery
and provide corresponding specific solutions and theoretical analysis. We validate the proposed methods on
real-world recovery problems, including online blog classification, bridge condition identification, temperature
estimation, recommender system for jokes, and expert opinion combination of online blog classification.
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Compressive Sensing With Prior Support Quality Information and Application to Massive MI-
MO Channel Estimation With Temporal Correlation
Rao, X, Lau, V.K.N.
The Hong Kong University of Science and Technology (HKUST)

Abstract
In this paper, we consider the problem of compressive sensing (CS) recovery with a prior support and the prior
support quality information available. Different from classical works which exploit prior support blindly, we
shall propose novel CS recovery algorithms to exploit the prior support adaptively based on the quality infor-
mation. We analyze the distortion bound of the recovered signal from the proposed algorithm and we show that
a better quality prior support can lead to better CS recovery performance. We also show that the proposed
algorithm would converge in calO(log SNR) steps. To tolerate possible model mismatch, we further propose
some robustness designs to combat incorrect prior support quality information. Finally, we apply the proposed
framework to sparse channel estimation in massive MIMO systems with temporal correlation to further reduce
the required pilot training overhead.
————————
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Optics Express
Volume 23, Issue 15

3D fluorescence anisotropy imaging using selective plane illumination microscopy
Per Niklas Hedde, Suman Ranjit, and Enrico Gratton
University of California, Irvine, CA, USA

Fluorescence anisotropy imaging is a popular method to visualize changes in organization and conformation of biomolecules within
cells and tissues. In such an experiment, depolarization effects resulting from differences in orientation, proximity and rotational
mobility of fluorescently labeled molecules are probed with high spatial resolution. Fluorescence anisotropy is typically imaged using
laser scanning and epifluorescence-based approaches. Unfortunately, those techniques are limited in either axial resolution, image
acquisition speed, or by photobleaching. In the last decade, however, selective plane illumination microscopy has emerged as the
preferred choice for three-dimensional time lapse imaging combining axial sectioning capability with fast, camera-based image acqui-
sition, and minimal light exposure. We demonstrate how selective plane illumination microscopy can be utilized for three-dimensional
fluorescence anisotropy imaging of live cells. We further examined the formation of focal adhesions by three-dimensional time lapse
anisotropy imaging of CHO-K1 cells expressing an EGFP-paxillin fusion protein.

Volume 23, Issue 16
Nothing of interest.

Physical Review E
Volume 92, Issue 2

Cooperative peer-to-peer multiagent-based systems
L. F. Caram, C. F. Caiafa, M. Ausloos, and A. N. Proto
Laboratorio de Redes y Sistemas Móviles, Argentina

A multiagent based model for a system of cooperative agents aiming at growth is proposed. This is based on a set of generalized
Verhulst-Lotka-Volterra differential equations. In this study, strong cooperation is allowed among agents having similar sizes, and
weak cooperation if agents have markedly different “sizes”, thus establishing a peer-to-peer modulated interaction scheme. A rigorous
analysis of the stable configurations is presented first examining the fixed points of the system, next determining their stability as
a function of the model parameters. It is found that the agents are self-organizing into clusters. Furthermore, it is demonstrated
that, depending on parameter values, multiple stable configurations can coexist. It occurs that only one of them always emerges with
probability close to one, because its associated attractor dominates over the rest. This is shown through numerical integrations and
simulations, after analytic developments. In contrast to the competitive case, agents are able to increase their capacity beyond the
no-interaction case limit. In other words, when some collaborative partnership among a relatively small number of partners takes
place, all agents act in good faith prioritizing the common good, when receiving a mutual benefit allowing them to surpass their
capacity.

Inferring Levy walks from curved trajectories: A rescaling method
R. M. Tromer, M. B. Barbosa, F. Bartumeus, J. Catalan, M. G. E. da Luz, E. P. Raposo, and G. M. Viswanathan
Universidade Federal do Rio Grande do Norte, Brazil

An important problem in the study of anomalous diffusion and transport concerns the proper analysis of trajectory data. The
analysis and inference of Levy walk patterns from empirical or simulated trajectories of particles in two and three-dimensional spaces
(2D and 3D) is much more difficult than in 1D because path curvature is nonexistent in 1D but quite common in higher dimensions.
Recently, a new method for detecting Levy walks, which considers 1D projections of 2D or 3D trajectory data, has been proposed
by Humphries et al. The key new idea is to exploit the fact that the 1D projection of a high-dimensional Levy walk is itself a
Levy walk. Here, we ask whether or not this projection method is powerful enough to cleanly distinguish 2D Levy walk with added
curvature from a simple Markovian correlated random walk. We study the especially challenging case in which both 2D walks have
exactly identical probability density functions (pdf) of step sizes as well as of turning angles between successive steps. Our approach
extends the original projection method by introducing a rescaling of the projected data. Upon projection and coarse-graining, the
renormalized pdf for the travel distances between successive turnings is seen to possess a fat tail when there is an underlying Levy
process. We exploit this effect to infer a Levy walk process in the original high-dimensional curved trajectory. In contrast, no fat
tail appears when a (Markovian) correlated random walk is analyzed in this way. We show that this procedure works extremely well
in clearly identifying a Levy walk even when there is noise from curvature. The present protocol may be useful in realistic contexts
involving ongoing debates on the presence (or not) of Levy walks related to animal movement on land (2D) and in air and oceans
(3D).
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Unpublished

On Identification via EM with Latent Disturbances and Lagrangian Relaxation
Jack Umenberger, Johan Wågberg, Ian R. Manchester, Thomas B. Schön
Uppsala University, Sweden

In the application of the Expectation Maximization (EM) algorithm to identification of dynamical systems, latent variables are
typically taken as system states, for simplicity. In this work, we propose a different choice of latent variables, namely, system
disturbances. Such a formulation is shown, under certain circumstances, to improve the fidelity of bounds on the likelihood, and
circumvent difficulties related to intractable model transition densities. To access these benefits, we propose a Lagrangian relaxation
of the challenging optimization problem that arises when formulating over latent disturbances, and fully develop the method for linear
models.
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International Journal of Control, Automation, and Systems 

(Volume 13, Issue 3, June 2015) 

Adaptive Leader-follower Formation Control of Mobile Robots with Unknown 
Skidding and Slipping Effects 
 

Bong Seok Park and Sung Jin Yoo* 
 

Abstract: This paper investigates an adaptive leader-follower formation control problem of 

multiple mobile robots in the presence of unknown skidding and slipping. First, we employ the 

concept of virtual robots to achieve the desired formation and derive the kinematics of the virtual 

leader and follower robots considering skidding and slipping effects. Then, we design an adaptive 

formation controller based on a two-dimensional error surface where the adaptive technique is 

used for compensating the unknown skidding and slipping effects that influence the follower 

robots. From Lyapunov stability theorem, we show that all errors of the closed-loop system are 

uniformly ultimately bounded, and thus the desired formation is successfully achieved regardless 

of the presence of unknown skidding and slipping effects. Simulation results are provided to 

demonstrate the effectiveness of the proposed formation control scheme.  

 

Keywords: Adaptive control, formation control, leader-follower approach, mobile robots, 

skidding and slipping effects. 
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Automatica 

Optimal path planning and sensor placement for mobile target detection 

Volume 60, October 2015, Pages 127–139 

Bomin Jianga, Adrian N. Bishopb, Brian D.O. Andersona, Samuel P. Draked,  

Research School of Engineering, Australian National University, Canberra, Australia 

National ICT Australia (NICTA), Canberra, Australia 

Centre for Health Technologies, University of Technology Sydney (UTS), Sydney, Australia 

Defence Science and Technology Organisation, Edinburgh, Australia 

School of Chemistry and Physics, The University of Adelaide, Adelaide, Australia 

Abstract 

For a flying military vehicle, avoiding detection can be a key objective. To achieve this, flying the least-probability-of-

detection path from A to B through a field of detectors is a fundamental strategy. While most of the previous 

optimization models aim to minimize the cumulative radar exposure, this paper derives a model that can directly 

minimize the probability of being detected. Furthermore, a variational dynamic programming method is applied to this 

model which allows one to find a precise locally optimal path with low computational complexity, even when Doppler 

effects increase the dimension of this problem. In addition, a homotopy method with exceptionally low computational 

complexity is derived to adjust the optimal path when the detection rate function changes due to the removal of 

detectors, the addition of detectors or other changes of detectors. Finally, the paper also shows how to apply a convex 

optimization method to find optimal positions of detectors when vehicles can do path planning. 

Parameter estimation for nonlinear time-delay systems with noisy output measurements 

Volume 60, October 2015, Pages 48–56 

Qun Lin, Ryan Loxtona, Chao Xu, Kok Lay Teo 

Department of Mathematics and Statistics, Curtin University, Perth, Australia 

Institute of Cyber-Systems and Control, Zhejiang University, Hangzhou, China 

Abstract 

This paper considers the problem of using noisy output data to estimate unknown time-delays and unknown system 

parameters in a general nonlinear time-delay system. We formulate the problem as a dynamic optimization problem in 

which the unknown quantities are decision variables to be chosen optimally, with the cost function penalizing the mean 

and variance of the least-squares error between actual and predicted system output. Since the time-delays and system 

parameters influence the cost function implicitly through the governing time-delay system, the cost function’s gradient–

which is required to solve the problem using gradient-based optimization techniques–cannot be computed analytically 

using standard differentiation rules. We instead develop two computational methods for evaluating this gradient: one 

involves solving an auxiliary time-delay system forward in time; the other involves solving an auxiliary time-advance 

system backward in time. On this basis, we propose an efficient optimization algorithm for determining optimal 

estimates for the time-delays and system parameters. We conclude the paper by examining the performance of this 

algorithm on a dynamic model of a continuously-stirred tank reactor. 



Adaptive tracking control for switched stochastic nonlinear systems with unknown actuator dead-zone 

Volume 60, October 2015, Pages 193–200 

Xudong Zhaoa, Peng Shic, Xiaolong Zheng, Lixian Zhange,  

College of Engineering, Bohai University, Jinzhou 121013, Liaoning, China 

Department of Mechanical Engineering, The University of Hong Kong, Hong Kong 

School of Electrical and Electronic Engineering, The University of Adelaide, Adelaide, SA 5005, Australia 

College of Engineering and Science, Victoria University, Melbourne, Vic. 8001, Australia 

School of Astronautics, Harbin Institute of Technology, Harbin, 150001, China 

Abstract 

This paper is concerned with the problem of adaptive tracking control for a class of switched stochastic nonlinear 

systems in nonstrict-feedback form with unknown nonsymmetric actuator dead-zone and arbitrary switchings. A 

variable separation approach is used to overcome the difficulty in dealing with the nonstrict-feedback structure. 

Furthermore, by combining radial basis function neural networks’ universal approximation ability and adaptive 

backstepping technique with common stochastic Lyapunov function method, an adaptive control algorithm is proposed 

for the considered system. It is shown that the target signal can be almost surely tracked by the system output, and the 

tracking error is semi-globally uniformly ultimately bounded in 4th4th moment. Finally, the simulation studies for a ship 

maneuvering system are presented to show the effectiveness of the proposed approach. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

System & Control Letters 

Qualitative graphical representation of Nyquist plots 

Volume 83, September 2015, Pages 53–60 

R. Zanasi , F. Grossi, L. Biagiotti   

Department of Engineering “Enzo Ferrari”, University of Modena and Reggio Emilia, via Pietro Vivarelli 10, 41125 

Modena, Italy 

Abstract 

In this paper, the procedure for manually drawing the Nyquist plot of a generic transfer function is revised and, in 

particular, two novel parameters (ΔτΔτ, ΔpΔp), which allow to simplify this process, are presented. Thanks to these 

parameters, the analysis of the frequency response at low and high frequencies is considerably enhanced, with a very 

little effort. These parameters allow to predict initial and final directions of the polar curve in the vicinity of initial and 

final points and consequently the sectors of the complex plane where the plot starts/ends. In many cases it is possible to 

obtain a qualitative Nyquist plot, able to correctly predict the stability properties of the closed-loop system, by simply 

joining the initial and final tracts found with the proposed procedure. Moreover, the analysis based on these parameters 

can aid to correctly interpret the plots obtained with computer programs which often, in particular when poles at the 

origin are present, hide the behavior of the frequency response in the area close to the origin of the complex plane. 

 

On fractional extensions of Barbalat Lemma 

Volume 84, October 2015, Pages 7–12 

Javier A. Gallegos, Manuel A. Duarte-Mermoud, Norelys Aguila-Camacho, Rafael Castro-Linares 

Department of Electrical Engineering, University of Chile, Av. Tupper 2007, Santiago, Chile 

Advanced Mining Technology Center, University of Chile, Av. Tupper 2007, Santiago, Chile 

Department of Electrical Engineering, CINVESTAV, Av. IPN 2508, Mexico DF, Mexico 

Highlights 

•Barbalat-like lemmas for fractional integral are posited. 

•Qualitative analysis of asymptotic properties for some types of fractional differential equations is shown to indicate 

applicability of those lemmas. 

•Error Model of Type I with fractional derivative is comparatively analyzed. 

Abstract 

This paper presents Barbalat-like lemmas for fractional order integrals, which can be used to conclude about the 

convergence of a function to zero, based on some conditions upon its fractional integral. Some examples in the context 

of asymptotic behaviour of solutions of fractional order differential equations, indicate the potential application of these 

lemmas in control theory. 

 

 



 

Consensus tracking in sensor networks with periodic sensing and switching connected topologies 

Volume 84, October 2015, Pages 44–51 

Ya Zhang, Yu-Ping Tian  

School of Automation, Southeast University, Nanjing, 210096, China 

Key Laboratory of Measurement and Control of Complex Systems of Engineering, Ministry of Education, Nanjing, 

210096, China 

Abstract 

This paper studies the consensus tracking of general linear dynamical target in periodically sensing networks with 

switching and connected sensing topologies. Allowable upper bounds of sensing period are investigated for both time-

invariant sensing and time-varying sensing networks. For tracking system with constant sensing period, discretization 

approach is applied and the tracking problem under switching connected topologies is converted to the robust stability 

problem of a discrete-time uncertain system. Then an allowable upper bound of sensing period is given by solving 

optimal H∞H∞ control problem, and an explicit bound, which is composed of the eigenvalues of target’s dynamic 

matrix and topology matrix, is further provided. For tracking system with time-varying sensing period, input-delay 

approach is applied and a bound is given by using Lyapunov–Krasovskii functional analysis and solving the feasibility of 

three LMIs. Numerical examples are given to illustrate the results. 

 

Switching behavior of solutions of ordinary differential equations with abs-factorable right-hand sides 

Volume 84, October 2015, Pages 27–34 

Kamil A. Khan , Paul I. Barton,  

Process Systems Engineering Laboratory, Massachusetts Institute of Technology, Cambridge, MA, USA 

Highlights 

•Scope: solutions of ordinary differential equations with absolute-value functions embedded. 

•Absolute-value arguments change sign only finitely often in any finite duration. 

•An absolute-value argument can only become identically zero when another argument crosses zero. 

•Numerically verifiable necessary conditions exist for absolute-value arguments becoming identically zero. 

Abstract 

We consider nonsmooth dynamic systems that are formulated as the unique solutions of ordinary differential equations 

(ODEs) with right-hand side functions that are finite compositions of analytic functions and absolute-value functions. 

Various non-Zenoness results are obtained for such solutions: in particular, any absolute-value function in the ODE right-

hand side can only switch between its two linear pieces finitely many times on any finite duration, even when a 

discontinuous control input is included. These results are extended to obtain numerically verifiable necessary conditions 

for the emergence of “valley-tracing modes”, in which the argument of an absolute-value function is identically zero for 

a nonzero duration. Such valley-tracing modes can create theoretical and numerical complications during sensitivity 

analysis or optimization. We show that any valley-tracing mode must begin either at the initial time, or when another 

absolute-value function switches between its two linear pieces. 

 



 

IEEE Transactions on Robotics 

Extending the Applicability of POMDP Solutions to Robotic Tasks 

Volume 31, Issue 4, August 2015, Pages 948-961 

Grady, D.K. ,  Moll, M. ,   Kavraki, L.E.  

Dept. of Comput. Sci., Rice Univ., Houston, TX, USA  

Abstract 

Partially observable Markov decision processes (POMDPs) are used in many robotic task classes from soccer to 

household chores. Determining an approximately optimal action policy for POMDPs is PSPACE-complete, and the 

exponential growth of computation time prohibits solving large tasks. This paper describes two techniques to extend the 

range of robotic tasks that can be solved using a POMDP. Our first technique reduces the motion constraints of a robot 

and, then, uses state-of-the-art robotic motion planning techniques to respect the true motion constraints at runtime. 

We then propose a novel task decomposition that can be applied to some indoor robotic tasks. This decomposition 

transforms a long time horizon task into a set of shorter tasks. We empirically demonstrate the performance gain 

provided by these two techniques through simulated execution in a variety of environments. Comparing a direct 

formulation of a POMDP to solving our proposed reductions, we conclude that the techniques proposed in this paper 

can provide significant enhancement to current POMDP solution techniques, extending the POMDP instances that can 

be solved to include large continuous-state robotic tasks. 

 

Formation Control of Mobile Robots Using Multiple Aerial Cameras  

Volume 31, Issue 4, August 2015, Pages 1064 -1071 

Aranda, M. ,  Lopez-Nicolas, G. ,   Sagues, C. ,   Mezouar, Y.  

Inst. de Investig. en Ing. de Aragon, Univ. de Zaragoza, Zaragoza, Spain ; 

Abstract 

This paper describes a new vision-based control method to drive a set of robots moving on the ground plane to a desired 

formation. As the main contribution, we propose to use multiple camera-equipped unmanned aerial vehicles (UAVs) as 

control units. Each camera views, and is used to control, a subset of the ground team. Thus, the method is partially 

distributed, combining the simplicity of centralized schemes with the scalability and robustness of distributed strategies. 

Relying on a homography computed for each UAV-mounted camera, our approach is purely image-based and has low 

computational cost. In the control strategy we propose, if a robot is seen by multiple cameras, it computes its motion by 

combining the commands it receives. Then, if the intersections between the sets of robots viewed by the different 

cameras satisfy certain conditions, we formally guarantee the stabilization of the formation, considering unicycle robots. 

We also propose a distributed algorithm to control the camera motions that preserves these required overlaps, using 

communications. The effectiveness of the presented control scheme is illustrated via simulations and experiments with 

real robots. 
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