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With the rapid development of 3D imaging techniques, a number of 3D point cloud acquisition
sensors are now available, including Microsoft Kinect, Intel Realsense, Google Tango and various
LiDAR sensors. Several figures are shown below for illustration (Note that these figures are for
illustration only, and do not necessarily represent our work). 1. 3D Face Recognition; 2. 3D Object
Detection and Recognition; 3. 3D Pose Analysis; 4. 3D Mapping and Scene Reconstruction; 5. Robot
Navigation and Localization; 6. Road Detection and Traffic Sign Recognition; 7. Real-time Hardware

Implementation
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Group A: The Centre for Robotics & Vision (CeRV) at Auckland University of Technology,
Investigators: Prof. Dr. Reinhard Klette and PhD students. The centre provides basic support for the
binocular stereo and motion detection modules, as well as for the data recording part and the
generation of a test database. The group works on analyzing recorded video data for generating
models of visualized 3D scenarios. Group B: Shandong University, Investigator: Prof. Dr. Chen Hui,
Prof. Dr. Tu Changhe, Prof. Jiang Wei, Dr. Zhong Fan, Mr. Qing Zeng

The goal of this group is to provide models for those traffic scenarios that need to be covered by the
designed safety modules. The group implements designed prototype solutions in trucks (i.e. camera
modules with processing unit) such that designed software solutions can be tested for their

performance. Group C: TBD
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Patent number 134139 U1l B62D 57/00 granted by The Russian Federal Service for Intellectual
Property; Patent number 130575 Ul B62D 57/00 granted by The Russian Federal Service for
Intellectual Property; Patent number 126313 U1 B63G8/08, B62D57/00, B25J11/00 granted by The
Russian Federal Service for Intellectual Property; Patent number 124656 U1 B62D57/00 granted by
The Russian Federal Service for Intellectual Property

The study and design of prototypes of underwater robots has been carried out at the Department of
Mechatronics and Robotics at Southwest State University since 2011.

The objectives of the study of underwater objects which can be achieved by using designed
underwater robots are: monitoring water pollution; search and rescue; checking the status of
underwater pipelines; oceanographic studies; underwater construction; inspecting and lifting sunken

objects; marine archeology.
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Vision-based augmented reality is a technology that enhances and extends human vision by fusing
images and virtual objects generated by computers. Due to the rapid development of computer vision
techniques and the great improvement of mobile platforms, vision-based mobile augmented reality has
attracted much attention in many fields such as health, military, industry, education, entertainment,
and culture. 3D reconstruction and camera pose determination are the two key problems. We have
developed a series of new algorithms and some prototype systems at 3D modeling of urbane scenes,
fast localization of camera in urbane scenes, and real time augmented reality on a mobile platform.
More than one hundred papers have been published in the international journals and conferences
including top international journals and conferences in the field computer vision. Many patents are

issued or being applied.
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Automatic Diagnosis of Diabetes Based on non-Fluorescence Fundus Image
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Pending approval by US patent office

- Obtain a set of extraction and analysis algorithms including multiple images for diabetic retinal
feature

- Obtain a set of metrics automatically based on an integrated feature of diabetic retinal images

-Invent an automatic screening and analysis system for non-fluorescent fundus image of diabetes




P2 AT B R SR RBRATILE

Overseas High—-level Talents and Projects Manual

W H%S: 2015-A-06

) IR RE A R G
T H 5
Co-operative Intelligent Transport System
RATN Ljubo Vlacic
T LR 2
HLAL
Griffith University
, BT
P
Australia
oz
HR%%
Professor
BUHFTAbB B | Bk
HET HBEEE

Wi H &

WAL, it TRRAREH, QIR AT IR RIS ST 5, XA H Kl T E
ATPEEE SR RIS AL C-1TS MMM 24, ATk A E MR . C-1TS
BE—RIEEERARTT R, RS 5%E (RE, 1%, KE, AFT%E, T8 7T
RS S A S A

Through the research, design, development and trials of new, innovative and interoperable transport
solutions, this project will pave the way for China to deploy Co-operative Intelligent Transport
Systems (C-ITS) thus dramatically increase the safety, sustainability and efficiency of land transport.
C-ITS encompasses a range of cooperative transport solutions that make land transport participants

(trucks, cars, trains, bikes, pedestrians etc.) aware of the surrounding traffic conditions.
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Chair of Control and Systems Engineering has modern laboratories equipped with industrial robots,
mobile robots, walking and flying robots. It offers a number of prototypes of mobile, walking, and
flying robots that can be used for research and educational purposes. They can be subject to

negotiations with industrial partners.
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Advanced Technologies for Robotics
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This project summarizes my research in the field of methods for machine learning and it is about
implementation of Visual Descriptors (VDs) in microarrays. VDs correspond to syndromes in medical
diagnosis. Applying VDs approach to microarrays will be constructed all syndromes for diagnosed
diseases. Some of the constructed syndromes could be simpler than known ones and will be
constructed syndromes for diseases to which the microarray technique has not yet been applied. The
microarray techniques can be applied using robots. Collaborating with molecular biologists this
project can be submitted for support to the National Institutes of Health in the US or to the
corresponding agency in China. These collaborative efforts well result in the discovery of the many

benefits of molecular genetics.

12




P2 AT B R SR RBRATILE

Overseas High—-level Talents and Projects Manual

W H%S: 2015-B-02

A RS EINVLIREIN
5 H 47K S
Social Appliances
RATN Bruno Apolloni
K2tk
Wk o ,
University of Milano
. =N
EH %
Italy
E264
HR%%
Professor
T H BT AL R B WK
CR(VIEN BB G

Wi H &

KRGV RS, A uSand So FEMH AL, AT LLE I WI-Filg g1,
AR, EAE R RIEAT . BRG] DA BRI ST AR, i
Wt EAR 3 SIS S s AR By U 48 B RERE IR A IR T P, BLosE AL

7N

In an extreme synthesis, the ecosystem we are assessing, named Sand S as a contraction of Social &
Smart (http://www.sands-project.eu), deals with a social network aimed at producing recipes with
tools of computational intelligence, to be dispatched to household appliances grouped in homes via a
domestic Wi-Fi router. A recipe is a set of scheduled, possibly conditional, instructions (hence a
sequence of parameter settings such as water temperature or soak duration) which completely define
the running of an appliance. They are managed by a home middleware (Domestic Infrastructure) in
order to be properly transmitted to the appliance via suitable protocols. The entire contrivance is
devised to optimally carry out usual housekeeping tasks through a proper running of home appliances
with a minimal intervention on the part of the user. Feedbacks are sent by users and appliances
themselves to a Networked Intelligence module (in the form of a virtually electronic super-mom in
Figure 1) to close the permanent recipe optimization loop, with open source contributions on the part
of the users and offline advices on the part of the appliance manufacturers. An electronic board

interfaces each single appliance to the domestic infrastructure opening the microcontrollers software.

13
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They say that data are everything in our digital age. Since 2011, we have developed and put into test
operation intelligent software system that performs automated monitoring and analysis of labor market
in Novosibirsk region, Russia. It collects data daily from a number of online sources - specialized
websites that massively publish job-related ads. The architecture of the system embraces three major
tiers, divided by functions and launched independently by schedule or by request. First is the data
gathering module, responsible for accessing the source websites and scrapping data from web pages.
The processing module performs data structuring and information extraction - currently, the one
related to vacancies and resumes and their specified properties. This module is also responsible for
certain intelligent operations with data, such as auto-classification, which is done via natural language
processing, and identification of double records that emerge within web source or between several of
them. Finally, there is the extendable analysis module, directly responsible for decision-making

support and providing capabilities for reports generation, filtering, notifications, etc.

14




P2 AT B R SR RBRATILE

Overseas High—-level Talents and Projects Manual

W H%S: 2015-B-04

) e vt i A 3 11 B o
3 H 44k _
Research Activities at Design Manufacturing and Control Department
RATN Gabriel Abba
T | 37 TR 2 B
Lk , _
National Engineering School of Metz
, [
P
France
oz
HR%%
Professor
TUH AR B | BER
HET HBEEE

Wi H &

LCFC BB LS 2 B AR ST P 12 U A 7 it o JHe 3 5t A 2 B B R D T«
B ARG T

P dr W T AR A, RS ATRACE B 2T A A XU ) A 2270 i s T 200t
PR SN T, R0, AL RT-PCR #ilid; NI RAIR FE R s PR R G 4e . AL A a]
AR AR LR BNHLIRA BB R, XUETEHLE AR A i), =%
MIHIE RS, WEAURA RS .

The LCFC department has done much research in the fields of mechanical production and control.
The interest of the department is to develop collaboration and projects in the following topics:

To improve Products and Manufacturing Processes; Variation, Risk and Cost management during the
Product Life Cycle; Tolerance allocation based on Cost weighted Risk; Modeling and Processing of
Product and Process Risk assessment; Computer Aided Process Planning; Modeling and Processing of
Forging Process Planning; Identification, modeling and optimization of RT Manufacturing;
Identification and modeling of Friction Stir Welding knowledge; Identification and modeling of
Thixo-forging knowledge; Industralization of components of variable compression ration engine;
Stainless steels forming and development of a high performance gear; Identification and modeling of

Cross wedge rolling knowledge.
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Air duct cleaning robot is a key equipment to clear the dirty in the air duct of central air condition. It is
usually controlled by manual remote operating, this often leads disorder. So our group developed
automatic navigation and control system for the robot. Vision based mapping and location, covering
cleaning path planning, and robust trajectory tracking control of the robot are proposed. By using this

system, the robot can running and working in the air duct automatically.
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Fully automatically constructed and optimized classificators ASONN or multiclassificators MASONN
automatically using the economically cheapest and most profitable sets of parameters for the final
construction of dedicated classificators that characterizes with very high generalization abilities.
Project/Technology/Product Development Status: adaptable and flexible computer application in C#.

Construction of associative neural graphs (the adaptable associative neural graphs for engineering
tasks in the world) for robotic control, data mining and knowledge engineering purposes.

Project/Technology/Product Development Status: adaptable and flexible computer application in C#.
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1. Design a bionic polarized navigation sensor based on polarization splitting prim, which can
eliminate the orthogonal error. Present a polarization calculation methods based on the six channels
polarized navigation sensors, which uses a new segmentation strategy, increasing the measurement
accuracy of polarization information, simplifying the computing complexity and hence can be easily
transplanted. 2. Design an atmospheric polarization detection structure of three sensors. 3. Design the
polarization/geomagnetic/INS integrated navigation system, research the multi-sensor matching

problem, and ultimately complete ground and fight test.
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Patent 2013103285713 pending approval by Chinese Patent Office

This project proposed a novel learning-based cruise controller for intelligent vehicles with unknown
dynamics and external disturbances. The learning controller consists of a time-varying
proportional-integral (PI) module and an actor-critic learning control module with kernel machines.
The learning objective for cruise control is to make the vehicle’s longitudinal velocity track a
smoothed spline-based velocity profile with smallest errors. The parameters in the Pl module are
adaptively tuned based on the vehicle’ state and the action policy of the learning control module.
Based on observation data obtained by some initial control policies, the action policy of the learning
control module is optimized by using kernel-based least squares policy iteration (KLSPI), which is a
recently developed reinforcement learning algorithm with sparse kernel machines. The effectiveness
of the proposed controller was evaluated on an intelligent vehicle platform by experiments of
long-distance driving in urban traffic and autonomous driving on an off-road terrain. The experimental
results show that the learning control method can realize data-driven controller design and
optimization based on KLSPI and the controller’s performance is adaptive to different road
conditions.
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One is “A Pedestrian Navigation System Based on Low Cost IMU” . The related technologies are
detailed on the paper published on the Journal of Navigation, which has been awarded the best paper
in the journal in 2014. As the author | recently had been awarded the winner of the Michael Richey
Medal presented by Prince Philip, This navigation system can be used for robust pedestrian navigation
in challenging environment, such as for firefighters in disaster area, miners in mining and combat
solders in the fight field. Also it can be used for walking robot navigation.

The second set of technologies is about the sensor fusion for navigation and mapping, which include
GPS, INS, pseudolite camera and LIDAR etc. With many years’ intensive research and development
in this field, there are many deliverable systems and technologies for further development and
application. The technologies include but not limit to various sensors’ data processing and recognition;
sensor set selection for optimal system design and development; sensor fusion design and algorithm
implementation to achieve optimal and robust system performance. With many reputable publications
and system developments, the related technologies are flexible to be implicated in different
applications and to meet different requirements. The technologies can be used for various fields, such
as robotics, transportation and automation.
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The main objective of the project is to develop heuristic algorithm for trajectory optimization. To
performing repetitive tasks for industrial robot manipulator such as arc welding, it is crucial that the
robot’s end-effectors is able to reach the desired points with minimal error while avoiding collision
with obstacles in the workspace to produce output with acceptable quality. The developed heuristic
algorithm performance is validated by conducting simulation experiments in Matlab environment with
static obstacle.

Development new meta heuristic algorithm for trajectory optimization of robotic manipulator
Development of Li-lon micro batteries for robot sensors

Metal oxide coating for robot components

21




P2 AT B R SR RBRATILE

Overseas High—-level Talents and Projects Manual

W H%S: 2015-B-11

A TERAE EAREARNRIFALACHLAS A
T H A%
Exploring Human Perception of Novel Autonomous Agents
RATN Jamy Jue Li
IR NG
B
Stanford University
FEH
EH %
USA
WHT A
HR%%
Researcher
T H P sk B WK
CR(VIEN B a1

Wi H &

123 H AL W AR RS2 Bt I L B P S BT BT S A EOR 7 SRS RIS G0 T HEAT BT
T, RASFIEESIR IR PP . EEHIT B EHE AR RERR B A 2B 20
ALAEBERIEAE: FLas N RGBS BT, ARG, AT A B . A2
il Ay AR LAS A BT & SRl it -

Trial evaluations using social science experiments. Exploratory prototyping primarily used as proof of
concepts.

The main research described here looks at exploratory design and social science evaluation of
autonomous robots and cars.

Joint venture/cooperation: joint design of a robot system. As the academic partner, we could assist
with evaluation. We would like the Company to provide use of its robotics technology

platform/infrastructure.
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Russian trade-marks: “Suprim” “Magic powder” “Sensorika”

Russian and German patents on Suprim:

Technology of producing of bio-glove protective cream - new substance
Russian patent on Magic powder:

Improving chemical agent for acid and alkaline batteries

All the products, listed in our Commercial letter are field tested

And are suggesting to the market.
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We will consider problem how to increase functional abilities of robots on the basis of chaos
generation and chaos control. It is known that chaotic dynamics is a rich supply of potential motions,
including infinitely many periodic ones. Control of chaos allows to make a choice among them. Thus,
flexibility of robots application can be improved significantly if chaos is involved in their
construction. We suggest to make this approach much more stronger by utilizing our last theoretical
research summarized the book, M. Akhmet, M. O. Fen, Replication of chaos in Neural Networks,
Economy and Physics, Springer, 2015, concerning replication of chaos, synchronization of chaos and
control of large communities of chaotic systems. These all can be useful for making autonomous

robots more versatile and more self-organized as well as for activity of several robots.
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HARTT L E P3G www. orocos. org Fll www. roboticopenplatform. org.

Mechatronics applications evolve towards “systems-of-systems” (several independent sub-systems
combined in one large motion control application), in several complementary ways. In single
machines, since they get always more functionalities. In emerging examples like mobile manipulator
systems, i.e., several mobile bases equipped with robot arms, cooperating amongst each other as well
as with fixed machining cells and humans. And finally in the mainstream Information and
Communications Technology (ICT) trends towards “cloud” and “Internet of Things”. The project
tackles these challenges via a Model-Driven Engineering approach to motion control, at all levels of
modern mechatronic devices and systems, in an “Industry 4.0” context, and with a
“systems-0f-systems” methodology: any module in a motion control stack is designed to become part
of a larger system, with control parameters that can be configured (at compile time, deployment time,
as well as runtime) to differ from the original context for which the module was optimized, and with
an automated composition of the new system based on a model of its envisaged set of tasks.

Our groups have years of experience in developing open-source projects, as visible from
www.orocos.org and http://www.roboticopenplatform.org/.
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Smart Pick 3D is an ideal robot guidance solution for random bin picking. Thanks to the use of an
advanced vision system, the Smart Pick 3D allows a robot manipulator to collect objects randomly
arranged within a container, or else objects being moved along a conveyor belt. The use of vision
systems allows for numerous benefits to be obtained with respect to conventional automation systems.
One of the most important factors is the extreme flexibility with which various types of products can
be handled using the same automation. Since the system collects the products directly from the
containers in which they are stored, there is no need for mechanical systems dedicated to each single
type of product. New product codes can be established directly by the end customer via the
programming software supplied along with the system itself. Smart Pick 3D unit is compatible with all

robots and PLCs, thus allowing for easy integration within the production line.
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Workcell Simulator is a 3D simulator for the off-line programming of workcells and machines with
several axis. Starting from the drawing of the piece which is to be worked, Workcell Simulator
simulates the entire work process, autonomously generating the code for the controller without the
need to keep the plant busy during the programming.

Workeell Simulator exploits the most advanced artificial intelligence algorithms to autonomously
define the production process, controlling one or more manipulating robots and all the machines
contained in the work cell. The program for the controller is generated using the most advanced robot
motion planning techniques, which automatically guarantee fully efficient trajectories and the absence
of collisions. Workcell Simulator is the perfect choice in the field of industrial automation: it makes

programming easier, from the most complex work cell to a single machine.
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It is an ongoing project.

The most difficult challenge for large-scale deep-sea mining projects is that the deep-sea mining
process has to deal with unpredictable interference in ocean environments such as wind, wave, current
and pressure. Traditional measurement-control paradigm cannot be easily applied to control a
deep-sea excavator. Therefore, advanced robotic control frameworks have to be proposed so that a
deep-sea excavator can make its own decisions in dynamic ocean environments. The objective of the
project is that a deep-sea excavator is capable of perceiving, reasoning, planning, decision making,

learning and also interacting with human operators.
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Patent Code, according to the application number and the filing date of 18 March 2015, is Pl
2015700860. This patent filing information is for our project titled ‘Human-Robot Empathic
Interaction’.

Project Development Status is completed or almost more than 100% completed as many research
findings and research papers have been published in many prestigious international conferences,

peer-reviewed and ISI-indexed or SCOPUS-indexed international journals.
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Martin Otis, method and system to control industrial plant using risk evaluation from a safety helmet
and wearable sensor therefore, Provisional US patent application 61908075, 23-NOV-2013

We need investment (about 150k$ on three years) for the first pre-commercial prototype.
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We have developed a novel approach to learning the environment based on studying how natural
species learn about their environment. Current robot mapping is based on SLAM and they aim to
build an exact and complete map. Following Gibson’s (1979) theory of affordance, we observe that a
view does not make explicit just what and where things are but also affords venturing into.
Consequently, instead of integrating successive views to form a map of the environment, it suffices to
remember a single perspective view of the environment as a map of the local environment that one is
about to venture into. From such a list, it is possible to combine two or more adjacent local maps into
a global metric map if they have overlapping regions containing shared objects. We have tested the
theory on a wheeled mobile robot equipped with a laser and an odometer. We seek collaborations to
develop commercial drones that can use our theory to fly on its own, without human or GPS

controlled, without building an exact and complete map, and with simple cameras.
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Industrial robotics have been invented and used for several decades. There are a handful of

major robotics companies that dominate this industry. In the competition, robotic companies

intend to develop comprehensive, high-end and multi-functional robotic systems which are

difficult to use and with a lot of extra features that will not be needed in most applications. This
proposes is about low-cost, high usability and ease-to-use industrial robot and its

manufacturing automation systems. Here are some highlights of the strategy and mothed.

1) Design robots with their drive units on fixed position. 2) Use low-cost gearbox and motors. 3)
Develop application specific robot. 4) Target small and medium size business. 5) Use low-cost robot

systems in education and training

34




P2 AT B R SR RBRATILE

Overseas High—-level Talents and Projects Manual

W H%S: 2015-D-02

A IR R BT T R G
T H 5K
Rehabilitation Lowerbody Exoskeleton with Active Balancing System
RATN Savin Igorevich Sergei
PRy
LAY o
Southwest State University
‘ B
EH %
Russia
BHER
HR%%
Scientist
TUHPrabBe | WA
CR(VIEN HBEEE

Wi H &

CL4: 4 The Russian Federal Service for Intellectual Property k345 % F120150447371
201507323

ZI5H W] LA BRIV N B AR A B R DUIE R85, TUH 13 200 me i 17 AL Sk
SR B A R S E 13D 1 A R

Patent application number 201504473 pending approval by The Russian Federal Service for
Intellectual Property

Patent application number 201507323 pending approval by The Russian Federal Service for
Intellectual Property

This project is focused on improvement of the dynamical properties of the exoskeleton controlled
motion during verticalization, when the machine moves from sitting to standing position. That
includes formulating performance quality measurements, synthesizing the input values of the system,

synthesizing the structure of the control system and tuning the regulator.
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Fruits which are lying on the ground, such as melons or watermelons, are easier to harvest than fruits
which are surrounded by leaves inside a three-dimensional canopy such as sweet peppers, tomatoes or
apples. We have developed simulation and optimization tools for determining the optimal design of an
autonomous Cartesian robotic platform which would travel in the field at a constant speed and collect

as many melons or watermelons as possible.
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In recent year there is a lot of interest in the use of UAVs in agriculture and today there are
commercial systems available for monitoring and scouting tasks. Most of these systems were
developed for field crops but there are also some systems available for orchards. All these systems use
a UAV which flies over the crop. We want to develop a UAV specifically for orchards, which will fly
within the trees so that it will be able to collect information from a very close range and will have a

much higher resolution than platforms which are typically flying 10m or more over the tree tops.
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Registered at Technological offer UPV. R-15784-2011 -Matriz de tendencias. New code from Europe
Enterprise network is coming soon. The technology has been successfully applied (e.g. Toy sector in
Italy).The main application of the tool is to create a company customized observatory to detect
opportunities for new products from design to product launch:

Synthesize the value chain of any sector

Identify key agents in every sector and countries that contribute to add value to final products.
Knowledge management for SMEs, access to large number of innovation sources.

Customization by classification by interest, tagging by hierarchy.

Information selection criteria establishment and implementation.

Reduction of time to market processes.
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It is at the level of trial and evaluation at the Laboratory. There are several component technologies
which we have tried. They need to be assessed for their usefulness in practical jobs, and then put

together in a convenient-to-use package. | can explain the idea.
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Existing capsule endoscopes used in a medical capacity today are passive devices, relying on natural
peristalsis and gravity to move the capsule, thus, the speed, direction of travel and orientation of the
device are substantially random. Accordingly, the diagnosis becomes less effective in some spots of
the Gl tract such as esophagus, stomach and colon. The control system for generating universal
magnetic spin vector has been developed, including three-axis Helmholtz coils and power sources
with three-phase variable frequency, along with several types of capsule robots such as a latest
developed dual hemisphere capsule robot with active and passive modes, which can separate the
orientation adjustment from rolling locomotion of the device and prevent the device from rolling away
and missing the suspicious spots in the Gl tract. The experimental results in the Gl tract have
demonstrated that the external magnetic torque can effectively used both to adjust the robot posture
accurately, uniquely and stably under the dynamic magnetic following effect in the passive mode for
diagnostic and therapeutic applications and roll it in active mode to another location in the curved Gl
tract for further operations in a stable, continuous, and controllable motion.
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This technology was based on our research results on scheduling problems of material handling robots
in the last decade, which were widely equipped in electroplating lines or surface treatment workshops
for producing printed circuit boards (PCBs), aerospace parts, spectacle and jewelry. We proposed the
mixed integer programming (MIP) models for the scheduling problems in such production systems
with different characteristics. We applied the CPLEX software to solve these MIP models and get the
schedules of the robots’ operations. We also proposed more efficient heuristic or meta-heuristic
algorithms for some models with special structure. We believe that our technology can be further
programmed into ERP or MRP Il to improve the productivity or reduce the costs of the real

workshops.
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