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1 Introduction

Since 1995 IPD-projects have been carried out at the Fontys University of Higher Education. IPD stands for Integrated Product Development. In general the structure of those projects does not differ so much from traditional educational projects. However in this case projects are involved in which the goals are (partly) supplied by companies. Also the projects are carried out by students from different departments giving a first rise to problems of scheduling and communication. Nowadays students can better cope with those problems as in most of the departments working in projects already starts in an early stage. An example of how the E&E department improves project working by defining different project roles for every student is given in a separate paper (Bakker et al, 2004), which will be presented at the IPD Workshop 2004 in Magdeburg as well. In general an IPD-project is as follows: a group of six to eight students, preferably from different departments, gets an assignment from an (industrial) company. The assignment often consists of an investigation for a new product, including a market survey or the development of a prototype. It has to be carried out within one semester. This could be any semester, but given the complexity of most problems and the necessary theoretical background we prefer to choose the 7th semester for this. Also there is the advantage that a project like this is a good preparation for the student’s graduation project which takes place in the 8th semester. There is a limited amount of time available, as during this semester also other educational activities take place. In 1998 the concept of our local Integrated Product Development projects was already presented by our colleague Peter van Kollenburg on the TMCE conference in Manchester (Kollenburg et al, 1998). There it was decided to start international IPD-projects with the Otto-von-Guericke University and the University of Lehigh. The Dutch students have been working together with groups from those universities and with students from Finland (Oulu Institute of Technology). In the autumn of 2003 groups also collaborated with students from the UK (University of Bath) and from Hungary (Budapest Technical University). Tools have been developed and evaluated to improve the communication of those dislocated groups (Kollenburg et al, 2000). At the end of each semester all groups present their results in an official symposium for an audience of fellow students, tutors, company representatives and other interested partners.

As from 1998 our IPD-projects have evolved rapidly: as stated before international partners became involved but simultaneously we started to carry out more real projects for real companies. Both actions were not always successful. Some of the problems with international projects (also called IPD-CE, CE for Collaborative Engineering) appeared to be: differences in educational schedules, lack of common goals, lack of integrated assessments, and poor mutual communication. Problems in working with companies are related to the differences in project goals (commercial goals for the company versus our educational goals). In order to be able to give full support to the projects and conclude them with a nice, formal symposium financial funds are needed. Therefore companies were asked for additional sponsoring, which introduced new problems. How we dealt with these problems will be explained in this paper.

Other ways of co-operating with different partners in the IPD-projects is also considered. A recent development is to create combinations with students from secondary technical education that already work in practice. First experiments have started in February 2004. We will give the first results and further plans on these combinations.  

Before the new developments are explained the results of a survey of Fontys IPD-projects since 1999 is shown in order to discover some trends and to give a base for the problems mentioned above. The paper will be concluded with our vision on future developments.

2 Survey of projects since 1999

After a period of preparation the first international projects started in autumn 1999. There was a suitable assignment from Philips on which we created two projects. In one project we worked together with Lehigh, in the other with both Lehigh and Magdeburg. This resulted in a number of communicational problems, which are described in (Kollenburg et al, 2000). Main problems can be summarized as time differences, cultural differences (how to understand each others perception on project work and the technical development) and different working locations. All three problems were less important between the Dutch and the German groups. In that case there were no time differences and although English was used as the communication language (a foreign language for both groups) the mutual understanding appeared to be better. Of course the groups had to work on different locations and communicate in the same way as with the US-group (e-mail, Internet, telephone) but the distance allowed mutual visits (restricted to the presentations).
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Figure 1. Overview of IPD-CE projects since 1999

An overview of the international IPD-projects from 1999 to 2004 is depicted in Figure 1.  First thing that draws the intention is the fact that in the earlier periods no international projects have been carried out in the spring semesters. A reason for that is, that our number of IPD-projects in spring is traditionally lower than in autumn. Education starts in autumn and as the IPD-projects are scheduled in the 7th semester there is a lower number of students available for that in autumn. For some reasons the situation in most of the collaborating international institutes seems to be the same. The students that participate in spring have either a delay of half a year in their studies or could (e.g. because of elsewhere obtained experiences) skip one semester. However; since spring 2003 some departments allowed their students from the 6th semester already to participate in the IPD-projects.  For those reasons the figure is best analysed by only looking to the autumn semesters. Then it appears that the number of international projects has doubled since 1999.

In autumn 2000 the OIT (Oulu Institute of Technology) joined the IPD-projects with one group of students (mechanical engineering), two groups in 2001 and again one small group in the fall of 2002. Besides the usual communication problems the main problem in this co-operation was the fact that the Finnish student got considerably less time for the participation in the projects than the Dutch. At the time we had two Finnish projects there were no possibilities of participation from Lehigh.

In the spring of 2002 a polytechnic in another part of the Netherlands (Hogeschool Zeeland) joined us in a competition project in which intelligent maze robots were created. In this polytechnic students from polytechnics in Lyon (France) and Mosbach (Germany) followed a year of studies. They were assigned to the projects, so in that way we had our first international projects in spring!

During the IPD2002 Workshop in Magdeburg there were discussions on co-operation with the UK. This resulted in an interesting construction in spring 2003. Two of our students did their internship then at the University of Bath. They intermediated between one of our groups and students of this University. This experiment was carried out only once.

In autumn 2003 new contacts from IPD workshops resulted in co-operation with the University of Mexico and the University of Budapest (Hungary). So, as we still had the co-operation with Magdeburg and Lehigh there were even four international projects now. Mexico participated in two projects, one together with Lehigh. It appeared that the Mexicans were very good designers but again the communication was a major problem. In the co-operation with Budapest it was very difficult to conclude to a project suitable to join. Finally it was decided to contribute to an intelligent robot project. Because of the late start it did not come to a real working-together situation. The Hungarian students delivered quite a number of interesting design drawings for a better look of the robots, but as we did not have any production or prototyping facilities then, it stayed with that.

Concluding on international co-operation it can be stated that projects can be successful if both parties have comparable schedules and cultures, no major time differences, possibilities to discuss problems while seeing each other etc. If there is a lack of those facilities strict protocols should be made to ease working and then discipline becomes a major issue. Most of all willingness to co-operate and motivation can overcome a lot of problems.

Projects together with industry have been carried out already for a longer period. An overview of the number of projects, in which industry was involved (most of the time as a financing principal) is given in Figure 2. 
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Figure 2. Overview of number of projects with industry. 

In Figure 2 the same trend concerning the difference in autumn and spring semester as in Figure 1 can be seen. As the reasons of a company for co-operation in IPD-projects is assumed not to be dependent of the semester a better view can be obtained when the number of industrial projects is given as a percentage of the total number of projects. This is depicted in Figure 3. 
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Figure 3. Overview of percentage of projects with industry.  

In the late nineties and at the beginning of the new millennium practically all projects were carried out for industry. Since the second half of 2000 this decreased to around sixty percent. As no essential changes were made then the most logic explanation for this decrease is the general recession in technical companies. Around 1997 the projects with industry could start thanks to a stimulation project funded by the Eindhoven Chamber of Commerce; details can be found in (Bakker et al, 1999). This made it attractive for companies (especially SME’s) to have their (additional) projects carried out by knowledge institutes. When the subsidies stopped a reasonable financial compensation was asked from the companies. In the beginning this was no problem, but from the year 2000 acquisition became more difficult and companies became more critical on the results. Even some projects failed because companies withdrew themselves during the project. To compensate a lack of industrial projects we made it a general rule that some projects should be available at our own institute. But as we all agreed that working in a real project for a real company is far more challenging for students and gives a better preparation for their future jobs, additional ways of funding have been investigated.
This was found in an education renewal subsidy from the Dutch Ministry of Education, described in (van Schenk Brill et al, 2001). Also thanks to this fund better structures for the projects could be developed. With some companies (e.g. Philips Electronics and Océ Technology) we tried to create longer lasting relationships. This could allow us to carry out projects with social relevance with no charge, which seemed to be acceptable for paying companies. Nevertheless acquiring each half year enough funded projects to fulfil the need gives a lot of additional work for the lecturers and stays an insecure fact when e.g. the economical situation changes.  Since the beginning of this year a new subsidy was found; the Ministry of Economic Affairs, together with the intermediating organisation “Senter” started the so-called Know-how sharing project. In this project, knowledge institutes of different levels (e.g. Universities and Polytechnics) should help SME’s that have no research facilities to innovate products.  As the goal of the project is to improve “innovation power” of small companies, the knowledge institutes can be paid by the funding that companies receive for their co-operation. 

Another way of looking to the IPD-projects of the last five years is to consider the subjects. In this period we had 82 projects with quite varying subjects. Anyway almost all projects (80) had technical aspects. In 20 projects the developments had something to do with Internet or in the earlier stages sometimes other means of remote control or remote monitoring. Fourteen projects were intended to improve the environment. In twelve projects medical applications were involved. In seven projects industrial design played an important role and finally four projects had an agricultural background. In the fall of the year 1999 there was a peak in environmental projects, after that in each semester one or two projects were in this field. This means that we will certainly maintain the knowledge gathered in those projects and try to do more projects in this field. In the medical oriented projects we see a slight increase in the last few years. In this category we did not really count the projects which e.g. were intended to improve quality of living of elderly people. In this broad sense we should certainly concentrate on this item. The involvement of Internet is rather constant over a longer period, although it shifted a little from remote applications, not necessarily using Internet to Internet it self. As knowledge about Internet is a regular subject for Information Technology students, who always participate in the projects, this item will certainly not be neglected. In this category we did not count the involvement of Internet as a means of communication between project groups, but only the projects where the use of Internet was part of the application. It seems that industrial design aspects became more important in the past semesters. Therefore we will carefully watch the developments in this field.

3 Know-how sharing project

In the beginning of this year there was the start of a new project, funded by the Ministry of Economic Affairs, together with the intermediating organisation “Senter”. This project, called Know-how sharing, aims to improve “innovation power” of small companies. In this project, knowledge institutes of different levels (e.g. universities and polytechnics) should help SME’s that have no research facilities to innovate products and can be paid by the subsidies that companies receive for their co-operation. The preparation phase of this project started in February 2004; combined projects (institutes and SME’s) should start in September this year. As we already had the infrastructure to co-operate with different institutes and industry and also had good contacts with the “ROC” (is a regional educational centre, a Dutch institute for secondary technical education) in Eindhoven we decided to help the preparation phase by already starting two pilot projects. In both projects two ROC-students (mechanical engineering) did their internship in a co-operating SME. They participated in and intermediated for a group of Fontys IPD students. One project was intended to automate the operation of a perforator machine, in the other a tool was developed for precise assembling of a Stirling engine. In both cases the mechanical knowledge was extended to physics, electronics and software by Fontys students from the department of Applied Physics. The positive results of both projects were presented by the students at our bi-annual IPD symposium. All parties were very satisfied with the results and the way this was achieved. So in September we will continue with ten IPD-projects in the framework of know-how sharing. We now carried out two pilots and we will certainly use the lessons learned from that.

4 Conclusion

International oriented IPD-projects can be successful if all parties have comparable educational and time schedules as well as comparable cultures, no major time differences, possibilities to discuss problems while seeing each other etc. If there is a lack of those facilities strict protocols should be made to ease working and then discipline becomes a major issue. State of the art communication tools should be used to ease mutual understanding. Most of all willingness to co-operate and motivation can overcome a lot of problems.

Projects with industry are very valuable for all parties, but the funding is an on-going problem. Governmental subsidies (e.g. to improve the educational system or to improve innovation of regional industries) form a more solid base for projects with industry than paid projects. The recently started know-how sharing projects seem to be a challenging way to co-operate with other institutes and industry.

The region of Eindhoven is strong technically oriented, which can be seen in the subjects of IPD-projects. Main issue will stay technical solution for problems, but other issues may not be neglected. Important applications of technology can be found in environmental and medical engineering. We will keep our focus on those fields. Internet technology and applications will play a continuous role in our projects.

Finally it was noticed that in the spring semesters there is a lack of international groups. We hope to find new partners and/or extend our relations with existing partners to compensate this at the IPD 2004 workshop!
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		Overzicht IPD-projecten vj99 t/m vj04

										type														disciplines

		semester		project		subject		co-operation		T		E		D		M		I		A				E		I		M		Ph		Ch		Lab		Com		US		Ge		Fi		Uk		Mex

		1999 Spr

				Philips Accessories						1

				Consultec		temp/humid-measurement				1

				Obragas-A		remote energy registration				1								1

				Obragas-B		remote energy registration				1								1

				Post Luchtkanalen		damping filters				1

				Remote sensing		env. Measurements				1		1						1

										6		1		0		0		3

		1999 F

				Dracon		hotmelt technology				1

				EGM		website concrete building				1								1

				Fontys Demoroom		remote switching tools				1								1

				Gasunie		organic waste dryer				1		1

				Philips Accessories-A		TV-light control		Lehigh		1				1

				Philips Accessories-B		TV-light control		Lehigh, Magdeburg		1				1

				Reba-A		non-mercury thermostat				1		1

				Reba-B		non-mercury thermostat				1		1

				Rijkswaterstaat-A		remote energy monitoring				1		1						1

				Rijkswaterstaat-B		remote energy monitoring				1		1						1

										10		5		2		0		4

		2000 Spr

				Fitform		customizing chair				1						1

				Fitform		interactive communication				1						1		1

				NS-Vastgoed		Sustainable buiding				1		1

				MLL-Telecom		antenna camouflage						1

										3		2		0		2		1

		2000 F

				Roma-A		Mushroom weighing				1										1						1		6						1		8

				Roma-B		automated crop registration				1										1				8												4

				CMG-A		led light demonstrator				1								1								2		6								8

				CMG-B		led light demonstrator				1								1						4		4										5

				MLL		antenna camouflage				1		1																8								8

				MLL		antenna camouflage				1		1																8								8

				Dracon		infosystem				1								1								2		2		4						6

				Eltron		distribution network																		2		3										5

				Secutech		theft prevention		Oulu		1														5		1										6						5

				Anti-theft		theft prevention		Lehigh, Magdeburg		1								1						4		1										5		4		5

				Security		theft prevention		Lehigh		1														1		3		2								6		3

				Robot wars A		fighting robots				1																		4				1				5

				Robot wars B		fighting robots				1														1				4				1				6

										12		2		0		0		4		2		0		25		17		40		4		2		1		80		7		5		5

		2001 Spr

				Vamoo spelen		electronic playing tool				1														3		2		1				1				7

				Robot-A		fighting robots				1														3		1		2		1						4

				Robot-B		fighting robots				1														2		2		1		1						3

				AtosOrigin		PDM application				1								1						1		5				1						3

				NotTheFly		chess by mobile				1								1								7

				TNO		ergotool				1														2		2				1				1		3

										6		0		0		0		2		0		0		11		19		4		4		1		1		20		0		0		0

		2001 F

				APS		Netbox				1						1		1						6		3										6

				VanderLande		Parcel handling				1														5				2								5

				Nedri Spanstaal A		Carbon reinforcement				1																		2		4		1				7

				Nedri Spanstaal B		Carbon reinforcement				1																		5				2				7

				Berger Velography A		Velotype keyboard		Lehigh, Magdeburg		1														2		1		1						1		5		4		5

				Berger Velography B		Velotype keyboard		Oulu		1														3				1		1						5						3

				ELIA-life technology		Thermal Printer		Lehigh		1						1								3				3								6		4

				Robot-A		intelligent maze robot				1														2		2		3								5

				Robot-B		intelligent maze robot				1														1		2		3								4

				Store 3D						1								1						1		5		1								6

				Afrique		medical waste incinerator				1		1				1												3								3

										11		1		0		3		2		0		0		23		13		24		5		3		1		59		8		5		3

		2002 Spr

				Padua		chair fixing				1						1								1		1		3						3		8

				Hulpotheek		information net				1								1						1		5										4

				Starren		e-learning				1														5		1										4

				Robot-A		intelligent maze robot		HS-Zeeland/Lyon(Fr)		1														1		5		1								2

				Robot-B		intelligent maze robot		HS-Zeeland/Mosbach(De)		1														2		4		1		1						4

										5		0		0		1		1		0		0		10		16		5		1		0		3		22		0		0		0

		2002 F

				Finkatalyt-A		catalysator		Oulu		1		1																														5

				Finkatalyt-B		catalysator		Oulu		1		1																														4

				Bike		planetary gear for bikes		Magdeburg		1																2		3								5

				Virtual Keyboard		virtual keyboard				1				1										1		5		1								4

				Océ-A		magazine management				1								1						2		6										4

				Océ-B		magazine management				1								1								8

				FEI		datalogging				1														1		6										5

				Robot-A		intelligent maze robot				1														2		3		2								2

				Robot-B		intelligent maze robot				1														2		4		1								5

				Dräger		aspirator tool				1						1								2		1				3						5

				Philips CFT		intelligent camera				1														6		2										8

										11		2		1		1		2		0		0		16		37		7		3		0		0		38		0		0		9

		2003 Spr

				BIME		Muscular Dystrophy lifter		University of Bath(UK)		1						1								2				2		3						4								6

				SMEVA		testroom				1																				4

				FEI		datalogging				1																1				5						3

				Powerbeam		laserprojector				1														3		1				1				2		6

				VandenBerge		Easy Speech				1						1										2				6

				Océ		document management				1								1						2		2										2

				Muscle Fit		boxing ball power measuring				1														1						5						1

				Robot		robots with vision				1																7

				Medical Technology		mobile accumulator		Niet gepresenteerd???		1						1								4

										9		0		0		3		1		0		0		12		13		2		24		0		2		16		0		0		0		6

		2003 F

				Nedap		Cow tracking				1								1		1				2		5		1								3

				Bike		Innovative electr. Bicycle		Magdeburg (#stud?)		1				1										4		2										3				2

				Océ		Magazine management				1								1						3		5										3

				Fontys		Tree lifting device				1										1				3				2								5

				Fontys e.a.		Muscular Dystrophy chair		Lehigh, Univ. Mexico		1				1		1								1		2		4								5		6								4

				Fontys		LED lights		Mexico		1														1		2		3								5										4

				VandenBerge		Easy Speech				1						1								1		5		1								2

				Stichting de Boei		Advertising pilot				1														2		5										5

				Agio		tobacco leaf positioning				1																4		1								1

				PMB-UVA		adjustable mould				1														2				3								4

				Fontys		Robot spy		(Univ of Budapest)		1				1												7										1

										11		0		3		2		2		2		0		19		37		15		0		0		0		37		6		2		0		0		8

		2004 Spr

				Philips Lighting		Innovative power LEDs				1														2						5						2

				Fontys		EasyCom				1						1								1		1				5

				Catharina Ziekenhuis		Skillslab				1						1								6		1

				Fontys		Moiré for Low-Noise Design				1		1														2				4

				ZHE Special Products		BetterEbaik				1																				4

				De Vries Industrie		Automation perforator machine		ROC (2 Mech)		1																		2		4

				KMWE Precisie		Assembling tool		ROC (2 Mech)		1																				4

				Fontys		Competition robot				1				1										1		2				3

				Fontys		Creative robot				1																3				3

				Dataman		database clustering				1								1								4

				Goede Ideeën Fabriek		SMS poll system				1								1								3				1						1

										11		1		1		2		2		0		0		10		16		2		33		0		0		3		0		0		0		0		0

										T		E		D		M		I		A				E		I		M		Ph		Ch		Lab		Com		US		Ge		Fi		Uk		Mex

								82 projects		80		14		7		12		20		4		0		94		138		74		66		2		7		202		13		7		14		6		8

						381		Dutch students

						48		foreign students		T=Technical  E=Environmental  D=(Industrial) Design  M=Medical  I=Internet(&Remote)  A=Agricultural

										E=electronic engineering  I=information technology  M=mechanical engineering  Ph=Applied physics

										CH=chemical engineering  Lab=-laboratory educ  Com=commercial technology

										US=united states of america  Ge=Germany Fi=Finland  Uk=Great Brittain  Mex=Mexico

								0.8333333333		83.3333333333

								0.6153846154		61.5384615385

								0.6666666667		66.6666666667

								0.8181818182		81.8181818182

								0.6		60

								0.7272727273		72.7272727273

								0.5555555556		55.5555555556

								0.6363636364		63.6363636364
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				period

		Gegevens		number		Eindtotaal

		99-1		83		83

		99-2		100		100

		00-1		100		100

		00-2		62		62

		01-1		67		67

		01-2		82		82

		02-1		60		60

		02-2		73		73

		03-1		56		56

		03-2		64		64

		04-1		64		64
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		period		99-1		99-2		00-1		00-2		01-1		01-2		02-1		02-2		03-1		03-2		04-1

		number		83		100		100		62		67		82		60		73		56		64		64

		0.8333333333		83.3333333333																								0.8333333333		83.3333333333

		0.6153846154		61.5384615385																								0.6153846154		61.5384615385

		0.6666666667		66.6666666667																								0.6666666667		66.6666666667

		0.8181818182		81.8181818182																								0.8181818182		81.8181818182

		0.6		60																								0.6		60

		0.7272727273		72.7272727273																								0.7272727273		72.7272727273

		0.5555555556		55.5555555556																								0.5555555556		55.5555555556

		0.6363636364		63.6363636364																								0.6363636364		63.6363636364
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Blad1

		Overzicht IPD-projecten vj99 t/m vj04

										type														disciplines

		semester		project		subject		co-operation		T		E		D		M		I		A				E		I		M		Ph		Ch		Lab		Com		US		Ge		Fi		Uk		Mex

		1999 Spr

				Philips Accessories						1

				Consultec		temp/humid-measurement				1

				Obragas-A		remote energy registration				1								1

				Obragas-B		remote energy registration				1								1

				Post Luchtkanalen		damping filters				1

				Remote sensing		env. Measurements				1		1						1

										6		1		0		0		3

		1999 F

				Dracon		hotmelt technology				1

				EGM		website concrete building				1								1

				Fontys Demoroom		remote switching tools				1								1

				Gasunie		organic waste dryer				1		1

				Philips Accessories-A		TV-light control		Lehigh		1				1

				Philips Accessories-B		TV-light control		Lehigh, Magdeburg		1				1

				Reba-A		non-mercury thermostat				1		1

				Reba-B		non-mercury thermostat				1		1

				Rijkswaterstaat-A		remote energy monitoring				1		1						1

				Rijkswaterstaat-B		remote energy monitoring				1		1						1

										10		5		2		0		4

		2000 Spr

				Fitform		customizing chair				1						1

				Fitform		interactive communication				1						1		1

				NS-Vastgoed		Sustainable buiding				1		1

				MLL-Telecom		antenna camouflage						1

										3		2		0		2		1

		2000 F

				Roma-A		Mushroom weighing				1										1						1		6						1		8

				Roma-B		automated crop registration				1										1				8												4

				CMG-A		led light demonstrator				1								1								2		6								8

				CMG-B		led light demonstrator				1								1						4		4										5

				MLL		antenna camouflage				1		1																8								8

				MLL		antenna camouflage				1		1																8								8

				Dracon		infosystem				1								1								2		2		4						6

				Eltron		distribution network																		2		3										5

				Secutech		theft prevention		Oulu		1														5		1										6						5

				Anti-theft		theft prevention		Lehigh, Magdeburg		1								1						4		1										5		4		5

				Security		theft prevention		Lehigh		1														1		3		2								6		3

				Robot wars A		fighting robots				1																		4				1				5

				Robot wars B		fighting robots				1														1				4				1				6

										12		2		0		0		4		2		0		25		17		40		4		2		1		80		7		5		5

		2001 Spr

				Vamoo spelen		electronic playing tool				1														3		2		1				1				7

				Robot-A		fighting robots				1														3		1		2		1						4

				Robot-B		fighting robots				1														2		2		1		1						3

				AtosOrigin		PDM application				1								1						1		5				1						3

				NotTheFly		chess by mobile				1								1								7

				TNO		ergotool				1														2		2				1				1		3

										6		0		0		0		2		0		0		11		19		4		4		1		1		20		0		0		0

		2001 F

				APS		Netbox				1						1		1						6		3										6

				VanderLande		Parcel handling				1														5				2								5

				Nedri Spanstaal A		Carbon reinforcement				1																		2		4		1				7

				Nedri Spanstaal B		Carbon reinforcement				1																		5				2				7

				Berger Velography A		Velotype keyboard		Lehigh, Magdeburg		1														2		1		1						1		5		4		5

				Berger Velography B		Velotype keyboard		Oulu		1														3				1		1						5						3

				ELIA-life technology		Thermal Printer		Lehigh		1						1								3				3								6		4

				Robot-A		intelligent maze robot				1														2		2		3								5

				Robot-B		intelligent maze robot				1														1		2		3								4

				Store 3D						1								1						1		5		1								6

				Afrique		medical waste incinerator				1		1				1												3								3

										11		1		0		3		2		0		0		23		13		24		5		3		1		59		8		5		3

		2002 Spr

				Padua		chair fixing				1						1								1		1		3						3		8

				Hulpotheek		information net				1								1						1		5										4

				Starren		e-learning				1														5		1										4

				Robot-A		intelligent maze robot		HS-Zeeland/Lyon(Fr)		1														1		5		1								2

				Robot-B		intelligent maze robot		HS-Zeeland/Mosbach(De)		1														2		4		1		1						4

										5		0		0		1		1		0		0		10		16		5		1		0		3		22		0		0		0

		2002 F

				Finkatalyt-A		catalysator		Oulu		1		1																														5

				Finkatalyt-B		catalysator		Oulu		1		1																														4

				Bike		planetary gear for bikes		Magdeburg		1																2		3								5

				Virtual Keyboard		virtual keyboard				1				1										1		5		1								4

				Océ-A		magazine management				1								1						2		6										4

				Océ-B		magazine management				1								1								8

				FEI		datalogging				1														1		6										5

				Robot-A		intelligent maze robot				1														2		3		2								2

				Robot-B		intelligent maze robot				1														2		4		1								5

				Dräger		aspirator tool				1						1								2		1				3						5

				Philips CFT		intelligent camera				1														6		2										8

										11		2		1		1		2		0		0		16		37		7		3		0		0		38		0		0		9

		2003 Spr

				BIME		Muscular Dystrophy lifter		University of Bath(UK)		1						1								2				2		3						4								6

				SMEVA		testroom				1																				4

				FEI		datalogging				1																1				5						3

				Powerbeam		laserprojector				1														3		1				1				2		6

				VandenBerge		Easy Speech				1						1										2				6

				Océ		document management				1								1						2		2										2

				Muscle Fit		boxing ball power measuring				1														1						5						1

				Robot		robots with vision				1																7

				Medical Technology		mobile accumulator		Niet gepresenteerd???		1						1								4

										9		0		0		3		1		0		0		12		13		2		24		0		2		16		0		0		0		6

		2003 F

				Nedap		Cow tracking				1								1		1				2		5		1								3

				Bike		Innovative electr. Bicycle		Magdeburg (#stud?)		1				1										4		2										3				2

				Océ		Magazine management				1								1						3		5										3

				Fontys		Tree lifting device				1										1				3				2								5

				Fontys e.a.		Muscular Dystrophy chair		Lehigh, Univ. Mexico		1				1		1								1		2		4								5		6								4

				Fontys		LED lights		Mexico		1														1		2		3								5										4

				VandenBerge		Easy Speech				1						1								1		5		1								2

				Stichting de Boei		Advertising pilot				1														2		5										5

				Agio		tobacco leaf positioning				1																4		1								1

				PMB-UVA		adjustable mould				1														2				3								4

				Fontys		Robot spy		(Univ of Budapest)		1				1												7										1

										11		0		3		2		2		2		0		19		37		15		0		0		0		37		6		2		0		0		8

		2004 Spr

				Philips Lighting		Innovative power LEDs				1														2						5						2

				Fontys		EasyCom				1						1								1		1				5

				Catharina Ziekenhuis		Skillslab				1						1								6		1

				Fontys		Moiré for Low-Noise Design				1		1														2				4

				ZHE Special Products		BetterEbaik				1																				4

				De Vries Industrie		Automation perforator machine		ROC (2 Mech)		1																		2		4

				KMWE Precisie		Assembling tool		ROC (2 Mech)		1																				4

				Fontys		Competition robot				1				1										1		2				3

				Fontys		Creative robot				1																3				3

				Dataman		database clustering				1								1								4

				Goede Ideeën Fabriek		SMS poll system				1								1								3				1						1

										11		1		1		2		2		0		0		10		16		2		33		0		0		3		0		0		0		0		0

										T		E		D		M		I		A				E		I		M		Ph		Ch		Lab		Com		US		Ge		Fi		Uk		Mex

								82 projects		80		14		7		12		20		4		0		94		138		74		66		2		7		202		13		7		14		6		8

						381		Dutch students

						48		foreign students		T=Technical  E=Environmental  D=(Industrial) Design  M=Medical  I=Internet(&Remote)  A=Agricultural

										E=electronic engineering  I=information technology  M=mechanical engineering  Ph=Applied physics

										CH=chemical engineering  Lab=-laboratory educ  Com=commercial technology

										US=united states of america  Ge=Germany Fi=Finland  Uk=Great Brittain  Mex=Mexico

								0.8333333333		83.3333333333

								0.6153846154		61.5384615385

								0.6666666667		66.6666666667

								0.8181818182		81.8181818182

								0.6		60

								0.7272727273		72.7272727273

								0.5555555556		55.5555555556

								0.6363636364		63.6363636364
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				period

		Gegevens		number		Eindtotaal

		99-1		0		0

		99-2		2		2

		00-1		0		0

		00-2		3		3

		01-1		0		0

		01-2		3		3

		02-1		2		2

		02-2		3		3

		03-1		1		1

		03-2		4		4

		04-1		0		0





Blad2

		

		period		99-1		99-2		00-1		00-2		01-1		01-2		02-1		02-2		03-1		03-2		04-1

		number		0		2		0		3		0		3		2		3		1		4		0

		0.8333333333		83.3333333333																								0.8333333333		83.3333333333

		0.6153846154		61.5384615385																								0.6153846154		61.5384615385

		0.6666666667		66.6666666667																								0.6666666667		66.6666666667

		0.8181818182		81.8181818182																								0.8181818182		81.8181818182

		0.6		60																								0.6		60

		0.7272727273		72.7272727273																								0.7272727273		72.7272727273

		0.5555555556		55.5555555556																								0.5555555556		55.5555555556

		0.6363636364		63.6363636364																								0.6363636364		63.6363636364
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Blad1

		Overzicht IPD-projecten vj99 t/m vj04

										type														disciplines

		semester		project		subject		co-operation		T		E		D		M		I		A				E		I		M		Ph		Ch		Lab		Com		US		Ge		Fi		Uk		Mex

		1999 Spr

				Philips Accessories						1

				Consultec		temp/humid-measurement				1

				Obragas-A		remote energy registration				1								1

				Obragas-B		remote energy registration				1								1

				Post Luchtkanalen		damping filters				1

				Remote sensing		env. Measurements				1		1						1

										6		1		0		0		3

		1999 F

				Dracon		hotmelt technology				1

				EGM		website concrete building				1								1

				Fontys Demoroom		remote switching tools				1								1

				Gasunie		organic waste dryer				1		1

				Philips Accessories-A		TV-light control		Lehigh		1				1

				Philips Accessories-B		TV-light control		Lehigh, Magdeburg		1				1

				Reba-A		non-mercury thermostat				1		1

				Reba-B		non-mercury thermostat				1		1

				Rijkswaterstaat-A		remote energy monitoring				1		1						1

				Rijkswaterstaat-B		remote energy monitoring				1		1						1

										10		5		2		0		4

		2000 Spr

				Fitform		customizing chair				1						1

				Fitform		interactive communication				1						1		1

				NS-Vastgoed		Sustainable buiding				1		1

				MLL-Telecom		antenna camouflage						1

										3		2		0		2		1

		2000 F

				Roma-A		Mushroom weighing				1										1						1		6						1		8

				Roma-B		automated crop registration				1										1				8												4

				CMG-A		led light demonstrator				1								1								2		6								8

				CMG-B		led light demonstrator				1								1						4		4										5

				MLL		antenna camouflage				1		1																8								8

				MLL		antenna camouflage				1		1																8								8

				Dracon		infosystem				1								1								2		2		4						6

				Eltron		distribution network																		2		3										5

				Secutech		theft prevention		Oulu		1														5		1										6						5

				Anti-theft		theft prevention		Lehigh, Magdeburg		1								1						4		1										5		4		5

				Security		theft prevention		Lehigh		1														1		3		2								6		3

				Robot wars A		fighting robots				1																		4				1				5

				Robot wars B		fighting robots				1														1				4				1				6

										12		2		0		0		4		2		0		25		17		40		4		2		1		80		7		5		5

		2001 Spr

				Vamoo spelen		electronic playing tool				1														3		2		1				1				7

				Robot-A		fighting robots				1														3		1		2		1						4

				Robot-B		fighting robots				1														2		2		1		1						3

				AtosOrigin		PDM application				1								1						1		5				1						3

				NotTheFly		chess by mobile				1								1								7

				TNO		ergotool				1														2		2				1				1		3

										6		0		0		0		2		0		0		11		19		4		4		1		1		20		0		0		0

		2001 F

				APS		Netbox				1						1		1						6		3										6

				VanderLande		Parcel handling				1														5				2								5

				Nedri Spanstaal A		Carbon reinforcement				1																		2		4		1				7

				Nedri Spanstaal B		Carbon reinforcement				1																		5				2				7

				Berger Velography A		Velotype keyboard		Lehigh, Magdeburg		1														2		1		1						1		5		4		5

				Berger Velography B		Velotype keyboard		Oulu		1														3				1		1						5						3

				ELIA-life technology		Thermal Printer		Lehigh		1						1								3				3								6		4

				Robot-A		intelligent maze robot				1														2		2		3								5

				Robot-B		intelligent maze robot				1														1		2		3								4

				Store 3D						1								1						1		5		1								6

				Afrique		medical waste incinerator				1		1				1												3								3

										11		1		0		3		2		0		0		23		13		24		5		3		1		59		8		5		3

		2002 Spr

				Padua		chair fixing				1						1								1		1		3						3		8

				Hulpotheek		information net				1								1						1		5										4

				Starren		e-learning				1														5		1										4

				Robot-A		intelligent maze robot		HS-Zeeland/Lyon(Fr)		1														1		5		1								2

				Robot-B		intelligent maze robot		HS-Zeeland/Mosbach(De)		1														2		4		1		1						4

										5		0		0		1		1		0		0		10		16		5		1		0		3		22		0		0		0

		2002 F

				Finkatalyt-A		catalysator		Oulu		1		1																														5

				Finkatalyt-B		catalysator		Oulu		1		1																														4

				Bike		planetary gear for bikes		Magdeburg		1																2		3								5

				Virtual Keyboard		virtual keyboard				1				1										1		5		1								4

				Océ-A		magazine management				1								1						2		6										4

				Océ-B		magazine management				1								1								8

				FEI		datalogging				1														1		6										5

				Robot-A		intelligent maze robot				1														2		3		2								2

				Robot-B		intelligent maze robot				1														2		4		1								5

				Dräger		aspirator tool				1						1								2		1				3						5

				Philips CFT		intelligent camera				1														6		2										8

										11		2		1		1		2		0		0		16		37		7		3		0		0		38		0		0		9

		2003 Spr

				BIME		Muscular Dystrophy lifter		University of Bath(UK)		1						1								2				2		3						4								6

				SMEVA		testroom				1																				4

				FEI		datalogging				1																1				5						3

				Powerbeam		laserprojector				1														3		1				1				2		6

				VandenBerge		Easy Speech				1						1										2				6

				Océ		document management				1								1						2		2										2

				Muscle Fit		boxing ball power measuring				1														1						5						1

				Robot		robots with vision				1																7

				Medical Technology		mobile accumulator		Niet gepresenteerd???		1						1								4

										9		0		0		3		1		0		0		12		13		2		24		0		2		16		0		0		0		6

		2003 F

				Nedap		Cow tracking				1								1		1				2		5		1								3

				Bike		Innovative electr. Bicycle		Magdeburg (#stud?)		1				1										4		2										3				2

				Océ		Magazine management				1								1						3		5										3

				Fontys		Tree lifting device				1										1				3				2								5

				Fontys e.a.		Muscular Dystrophy chair		Lehigh, Univ. Mexico		1				1		1								1		2		4								5		6								4

				Fontys		LED lights		Mexico		1														1		2		3								5										4

				VandenBerge		Easy Speech				1						1								1		5		1								2

				Stichting de Boei		Advertising pilot				1														2		5										5

				Agio		tobacco leaf positioning				1																4		1								1

				PMB-UVA		adjustable mould				1														2				3								4

				Fontys		Robot spy		(Univ of Budapest)		1				1												7										1

										11		0		3		2		2		2		0		19		37		15		0		0		0		37		6		2		0		0		8

		2004 Spr

				Philips Lighting		Innovative power LEDs				1														2						5						2

				Fontys		EasyCom				1						1								1		1				5

				Catharina Ziekenhuis		Skillslab				1						1								6		1

				Fontys		Moiré for Low-Noise Design				1		1														2				4

				ZHE Special Products		BetterEbaik				1																				4

				De Vries Industrie		Automation perforator machine		ROC (2 Mech)		1																		2		4

				KMWE Precisie		Assembling tool		ROC (2 Mech)		1																				4

				Fontys		Competition robot				1				1										1		2				3

				Fontys		Creative robot				1																3				3

				Dataman		database clustering				1								1								4

				Goede Ideeën Fabriek		SMS poll system				1								1								3				1						1

										11		1		1		2		2		0		0		10		16		2		33		0		0		3		0		0		0		0		0

										T		E		D		M		I		A				E		I		M		Ph		Ch		Lab		Com		US		Ge		Fi		Uk		Mex

								82 projects		80		14		7		12		20		4		0		94		138		74		66		2		7		202		13		7		14		6		8

						381		Dutch students

						48		foreign students		T=Technical  E=Environmental  D=(Industrial) Design  M=Medical  I=Internet(&Remote)  A=Agricultural

										E=electronic engineering  I=information technology  M=mechanical engineering  Ph=Applied physics

										CH=chemical engineering  Lab=-laboratory educ  Com=commercial technology

										US=united states of america  Ge=Germany Fi=Finland  Uk=Great Brittain  Mex=Mexico

								0.8333333333

								0.6153846154

								0.6666666667

								0.8181818182

								0.6

								0.7272727273

								0.5555555556

								0.6363636364





Blad4

		





Blad4

		99-1

		99-2

		00-1

		00-2

		01-1

		01-2

		02-1

		02-2

		03-1

		03-2

		04-1



number

period

number

projects with industry

5

10

4

8

4

9

3

8

5

7

7



Blad5

		

				period

		Gegevens		number		Eindtotaal

		99-1		5		5

		99-2		10		10

		00-1		4		4

		00-2		8		8

		01-1		4		4

		01-2		9		9

		02-1		3		3

		02-2		8		8

		03-1		5		5

		03-2		7		7

		04-1		7		7





Blad2

		

		period		99-1		99-2		00-1		00-2		01-1		01-2		02-1		02-2		03-1		03-2		04-1

		number		5		10		4		8		4		9		3		8		5		7		7





Blad3

		






