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search community is further strengthened by 

120 post-doctoral fellows. The non-academic 

staff corps is around 1600 (including technical 

staff).

Stellenbosch University was home to 245 

National Research Foundation (NRF)-rated 

researchers in 2008, indicating the level, 

recognition and quality of the scholars in all 

fi elds. The formal academic output in the form 

of accredited publications for 2008 was 2.1 per 

staff member, the highest research output per 

capita in the country.

Stellenbosch University hosts nine South 

African Research Chairs Initiative (SARChI) 

Research Chairs. The Research Chairs are 

in the fi elds of: Functional Nanostructured 

Materials; Experimental Petrology; Advanced 

Macromolecular Architectures; Genetic 

Tailoring of Biopolymers; Post-Harvest 

Technology; Photonics, Ultrafast and Ultra-

Intense Laser Science; Post-traumatic Stress 

Syndrome; Economics of Social Policy; and 

Property Law.

Through an SA National Energy Research 

Institute (SANERI) Research Chair, the 

University has been awarded the responsibility 

to act as the hub of a postgraduate programme 

in Renewable and Sustainable Energy Studies. 

The overall objective of this initiative is to 

develop and enhance national capacity in 

renewable and sustainable energy in support 

of accelerated and shared economic growth 

within the area of sustainable energy.

Stellenbosch houses three national Centres 

of Excellence sponsored by the Department 

of Science and Technology (DST) and the 

National Research Foundation (NRF):

 ⦁   DST-NRF Centre for Invasion Biology;

 ⦁   DST-NRF Centre of Excellence in 

Epidemiological Modelling; and

 ⦁   DST-NRF Centre of Excellence for 

Biomedical Tuberculosis (TB) Research.

It also houses the National Institute for 

Theoretical Physics (NITheP).

Using this signifi cant research profi le as a 

point of departure, one of the internal strate-

gies that stem from the University’s OSP is an 

aim to expand the postgraduate student body. 

In 2008, a total of 24686 students enrolled at 

Stellenbosch University. Of this, more than 

8400 were postgraduates (of which 4379 were 

Master’s students and 828 were Doctoral stu-

dents). Across its ten faculties a comprehensive 

range of postgraduate programmes (Diplomas, 

Honours, Masters and PhD) is offered. All post-

graduate programmes are offered in English.

It is a fact that the world is growing together. 

In consequence, a modern and future-oriented 

higher education policy has to consider broadly 

the need for internationalization. The amelio-

ration of the global connectivity of European 

universities, for example, was at the base of the 

idea of creating a “European Higher Education 

Area” within the decade starting in 1999, which 

actually incorporates 46 member states.

Germany has participated in this project from 

the very beginning and is at the forefront in 

the implementation of the so-called “Bologna 

reforms” which include, for example, the in-

troduction of modularized BA/MA study pro-

grams, the measuring of achieved workload by 

A Further Important Step Taken toward Closer German-Thai 
Cooperation within AC21

Katrin Schulz
Chemnitz University of Technology
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AC21 General Secretariat plans to participate 

in Asia-Pacific Association for International 

Education (APAIE) 2010 conference and ex-

hibit joint booths with Nagoya University. The 

APAIE 2010 conference will be held in Gold 

Coast, Australia from 14 to 16 April, hosted by 

Griffith University. The theme is “Educating 

for Extremes: Educating for global challenges 

in a rapidly changing world.” The General 

Secretariat aims to promote AC21 activities 

through the booths and also to make contact 

with AC21 members present. If you are sched-

uled to take part in the APAIE conference, 

please visit AC21 booths. You are also one of 

the exhibitors!

credit points, the broadening of the access to 

universities, and the enhancement of continuing 

education.

But the universities themselves are also asked 

to contribute actively to this process by devel-

oping innovative ideas and by starting initia-

tives to ameliorate their attractiveness for 

international partners. Therefore Chemnitz 

University of Technology is very pleased to 

be a member of AC21 because this network 

functions successfully as a sort of “think tank” 

for future-oriented concepts and comprises not 

only universities from Europe but from all over 

the world that are working closely together.

A good example for a promising partner-

ship within AC21 is the cooperation be-

tween Chemnitz University of Technology 

and Chulalongkorn University Bangkok. In 

November 2009 a delegation from Chemnitz 

traveled to Thailand. On 23 November, 

the Chancellor of Chemnitz University of 

Technology, Eberhard Alles, held a discus-

sion with the Vice President of Chulalongkorn 

University, Assoc. Prof. Chesada Sangsubhan, 

and members of the faculty of Engineering, 

about conditions and procedures for the mutual 

exchange of students and the conclusion of a 

Memorandum of Understanding.

Furthermore, both universities participated at 

the academic exhibition of the Chulachomklao 

Royal Military Academy Nakhon Nayok. On 

this occasion the delegation of Chemnitz 

University of Technology had the extraordinary 

honor to present its “3D visualization” project 

to Her Highness Maha Chakri Sirindhorn, 

crown princess of Thailand.

The visit in Thailand was a great success and 

contributed in an important way to broaden 

and strengthen the contact between Chemnitz 

University of Technology and Chulalongkorn 

University. Chemnitz University of Technology 

is looking forward to gaining international flair 

and experience through an exchange of stu-

dents that may serve as an example for further 

partnerships in this area.

Meet with AC21 Colleague in APAIE
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With the development of society and improve-

ment of technology, people’s food consumption 

is turning to quality and safety with quantity 

improving. Meanwhile, food safety has already 

gone beyond the national boundaries and 

becomes a global problem with the accelera-

tion of globalization. Recent trends in global 

food production, processing, distribution and 

preparation are creating an increasing demand 

for food safety research. Improving the food 

quality safety level is also one of the important 

things that our country is urged to resolve. Food 

safety is now a top concern of government at 

all levels and of society. Now, Australia, the 

U.S. , Japan and other developed countries are 

representative of advanced food safety level. 

They have effective and harmonious supervi-

sion systems, as well as comprehensive and 

easily operational systems of laws, regulations 

and standards. They possess the most advanced 

and complete testing technical systems; imple-

ment processing and animal disease control, 

pesticide-residue and veterinary drugs con-

trol, circumstance and contamination control, 

pathogenic microbial control, and third country 

food market access management and control; 

emphasize the whole course supervision from 

the farm to the fork; and reinforce the food 

producers’ and merchandisers’ own responsi-

bility of ensuring food safety. The enterprises 

implement HACCP certifi cation, strengthen 

self-controls such as voluntary product recall; 

while their governments reduce the exces-

sively detailed legal restrictions, and stress the 

consistency and harmony of food policy. It is 

clear that China should enhance its own food 

safety level by using the references of foreign 

experience and advanced operations.

In order to reach these aims of the Sino-

Australian Food Safety Academic Seminar, 

our team had made some works as below from 

April to December, 2009:

(1)  collected and observed a series of scien-

tifi c data and information in China and 

Australia;

(2)  built scientifi c capacity through setting up 

an international disciplinary team and a 

database, and educating scientists;

(3)  visited each other in China and Australia 

and gave academic seminars by two uni-

versity teachers;

(4)  provided an integrated technical report 

of the different state of policy and educa-

tion on food safety between China and 

Australia in the future.

(5)  written one paper and sent an international 

APN proposal book for future research;

(6)  set up a bridge for the two countries in food 

safety cooperation as well as the broader 

study of food safety systems.

Therefore, our team has mostly fi nished the 

work tasks for its AC21 project and reached 

the fi nal goals of the project. Lastly, we would 

like to give special thanks to the AC21 Special 

Project Fund and Secretariat for their support.

2009 AC21 Special Project Fund
Sino-Australian Three University’s Academic Seminar on 
Food Safety Affected by Global Warming

Prof. Jianlong Li
Professor and Director, The Global Change Research Institute, 

College of Life Science, Nanjing University
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A novel measurement for robot errors is pro-

posed through the cooperation of three uni-

versities with support from the AC21 special 

project fund. The laser coarse-fine coupling 

tracking measurement is carried out in the 

measurement for robot dynamic or static er-

rors. The research objects include robot pose, 

motion trajectory and parameter relationships 

between dual robot base coordinates. A cali-

brated robot is shown in Fig. 1. The measure-

ment can not only meet the requirements of 

the large range, rapid response and dynamic 

tracking, but also achieve the high accuracy 

of submicroradian magnitude due to the par-

ticular opto-mechanical design with low cost. 

The research contents can be summarized as 

follows.

The measurement theory of coarse-fine cou-

pling tracking is studied to build a theoretical 

model of the beam through the coarse tracking 

mechanism and the fine tracking mechanism. 

As a result, the tracking range of coarse track-

ing mechanism is no less than ±15° in pitch 

angle and ±180° in azimuth angle. The maxi-

mum beam scanning velocity of coarse track-

ing mechanism attains 0.5°/s and the maximum 

scanning acceleration is 0.05°/s2 with the 

tracking accuracy better than 50 µrad. The fine 

tracking range is no less than 1400 μrad both in 

level and vertical field angle with the tracking 

accuracy better than 0.5 µrad. The hundredfold 

decreasing relation from prism tilting angle to 

beam deviation angle is theoretically validated 

in the fine tracking mechanism.

The error model of coarse-fine tracking mecha-

nism is deduced by the differential method. 

The errors of beam deflection induced by prism 

rotation angle and prism angle have been dis-

cussed. The mating relations among the prism 

deviation angle, step motor stepping angle 

and encoder resolution are studied according 

to the above analysis. A rectilinear step motor 

is used and main parameters is 1.8º/ stepping 

angle, namely the step length 7.9375 μm. The 

inner diameter of encoder is 40 mm with grat-

ing 6000, and the recommended measurement 

step is 5.4". The PC numbered card is applied 

with a subdivided signal till 4096 frequency 

doubling (line period and measuring step).

The optimization algorithm to improve the 

calibrated condition of robot error is deduced 

and analyzed. According to the mission defini-

tion of double robots, the mathematic model of 

double-robot basis coordinates is studied by the 

method of coordinate conversion. Moreover, 

the error removing method is further proposed 

by the simulation analysis. After building a 

robot experiment platform together with the 

laser tracking measurement system, the opti-

cal alignment is performed to complete the 

robot test. Then the relations between the laser 

tracking measurement system and robot pose, 

especially the harmonious motion parameters, 

are studied. The robot calibration method is 

also given according to the test experiment, 

and some factors affecting the uncertainty of 

test accuracy are also analyzed.

The next study will focus on the dual-robot 

motion trajectory test, especially dynamical er-

ror research. The test method and experiment 

project will validate the theoretical analysis 

and simulation results. Some error evaluation 

methods will be further studied for the im-

provement of the whole experiment system, 

and valuable related conclusions can be drawn 

as references in applied robotics fields.

Laser Coarse-Fine Coupling Tracking Measurement for Robot Errors
Dr. Anhu Li

School of Mechanical Engineering
Tongji University

Fig. 1  Calibrated robot for laser tracking test



11

AC21 Newsletter
Academic Consortium 21

Vol. 9

The AC21 Special Project Fund aims to pro-

mote the development of research and educa-

tional exchanges between AC21 members. The 

fund should assist various kinds of activities 

and research projects between the members.

The AC21SPF will be run from the AC21 bud-

get which consists of annual contributions of 

member institutions. AC21 expects the fund to 

continue producing valuable results.

The fi rst application closed on February 26, 

2010. Representative institutions of collabora-

tive research projects between AC21 members 

applied for 2010 AC21SPF. These are the 

projects which can develop as an ongoing 

AC21 project, or as projects that contribute to 

the progress of AC21 in the fi elds of research, 

education, management and international ex-

changes. After a detailed examination by STC 

members, two projects will be adopted.

Upcoming AC21 Events
2010 October Fifth AC21 International Forum, Shanghai Jiao Tong University

Eighth Steering Committee, Shanghai Jiao Tong University

Fourth General Assembly, Shanghai Jiao Tong University

2011 [TBA] Fourth Student World Forum, Chulalongkorn University

2012 [TBA] Sixth AC21 International Forum, The University of Adelaide

Ninth Steering Committee, The University of Adelaide

Fifth General Assembly, The University of Adelaide

AC21 General Secretariat Activities (2009.10 – 2010.3)

2009 October 15 78th AC21 Offi ce Meeting

November 15–17 Attend IFPU General Assembly

November 26 79th AC21 Offi ce Meeting

December 24 80th AC21 Offi ce Meeting

2010 January 22 81st AC21 Offi ce Meeting

January 28 Visit University of Minnesota

February 18 82nd AC21 Offi ce Meeting

March 16–18 Visit Nanjing University, Tongji University, Shanghai Jiao Tong University

March 24 83rd AC21 Offi ce Meeting

2010 AC21 Special Project Fund


