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                                                Vehicle Dynamics Assignment: Frequency response to steering angle input 


6. Project Management

6.1- Creation of the Management Team
The assignment has been treated all the time as a real project. It started with the main target of “calculating the frequency response to steering input” and little information about how to achieve our goal.

The first step of the assignment was to elect a Management Team. This team is formed by:

· Project Manager. He has the responsibility of the assignment. Is responsible of the conclusion and quality of the assignment and of the coordination of the whole class.

· Assistant Manager. He will assist the manager in all the tasks.

An appointment committee in which any student could be a part of it, did the election of the Project Manager. The committee was formed by Professor Sharp and by Peter Hainsworth. The candidates explained their CV and the ideas for the assignment.   

The outcome of this committee was the election of Luis Enrique Arimany  Espanaque as a Project Manager. He appointed Ruben Perez Arenas as the Assistant Manager.

The first task for the Management Team was to identify tasks, organise them, create groups and develop a schedule.

6.2 -Groups and Tasks

The following tasks where identified and where shorted in the following groups:

GROUP  A: THEORETICAL CALCULATIONS (6 people)

-Understanding, developing and testing vehicle models

-Use and learning: C, Autosim and perhaps WinEP  and Carsimed software

-Provide advises of parameters to be measured by other groups

-Provision of simulated behaviour to signal processing group

-The Group Leader will work on making comparison between theory & measured data and conclusions with the collaboration of two members from instrumentation and signal processing group

GROUP B: PARAMETERS MEASUREMENT (6 people)

The following activities will be performed in the engineering lab.

-Mass and mass centre location determinations (h to be estimated)

-Inertia properties estimation and comparison with last years report and published data

-Total roll stiffness measurement

-Suspension and steering geometry measurements

-Steering ratio measurements

-Damper coefficient estimation

-The Group Leader will be involve in the final conclusions.

GROUP C: INSTRUMENTATION AND MOUNTING IN CAR (6 people)

-Using advise of the “Theory Group” people, decide which parameters to be measured.

-Chose transducers for parameters measurement. Is also required diagram for the instrumentation system, calibration procedures and conduct them.

-Use of IoTech Daqbook for the acquisition of data

-Mounting of instrumentation in the car & power in it.

-Plan car testing in Airfield
-The Group Leader will work on making comparison between theory & measured data and conclusions with the collaboration of two members from Theoretical and signal processing group

GROUP D: SIGNAL PROCESSING (5 people)

-MATLAB program for Fast Fourier Transformation

-Frequency response functions

-Sensitivity trials

-Programs to obtain output data and charts

-Advise on testing strategy and technique for best results on airfield test

- The Group Leader will work on making comparison between theory & measured data and conclusions with the collaboration of two members from instrumentation and Theoretical groups.

This information is not complete, but was the only one that the Management Team had for the creation of the groups. 

With this information provided, all the class applied to be part in a group. They had to ask for two preferences. The Management Team organised the groups in a way that everybody got at last their second option.

The people within the teams elected the Group Leader

The final class organisation was:
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6.3- Evolution of the Project
One of the first tasks performed by the Management Team was to stabilise a Gantt diagram of the project. This was:

No borrar ni imprimir

The important features of this schedules are:

· Pre test 3 weeks before the holidays and the exams. With two weeks to accommodate any problems found in the pre test and any possible delay.

· It includes only the main tasks, the detailed tasks flow was specified in a flow chart. 

· The writing of the individual reports is not included because we have tried to encourage the class team to do on going reports.

The entire schedule was design to do all the work, checks and possible changes before the holidays. 

As the main information for the performance of the assignment was given after Christmas to the Management Team, we had a delay period as can be seen in the next Gantt diagram:

No borrar ni imprimir

This was not the only source of delays. At the beginning, we had some other delays in group B and D due to problems with the lab, but they were overtaken before the end of the term.

Groups A and D suffer as well some delays due to some communications problems.

The relation ship between tasks and groups could be seen in the following flow chart:

No borrar ni imprimir

The idea of the organisation was to divide in groups specialised in one specific area and in one specific program package. In this way, the groups had to learn a minimum number of software packages, saving time and we have increased the interrelation between groups. This chart was also used to show visually to the group leaders the complete scope of their tasks and their interrelationship with other groups.

During the project we had to change some of the relations and some of the tasks. Example of this was that at the end just one group was in charge of Carsimed, it was the group D. 

Also the initial idea was to introduce in AUTOSIM the steering input measured in the test, but then we decided not to do it, because they did a steering input that has equal power in all the frequencies of our interest (up to about 6 Hz). In this way, the car is been excited equally at all the frequencies and the frequency response generated will be a perfect representation of the car's behaviour. Whereas, in the airfield test, we can not excite the car equally at all the frequencies (as we have seen with the PSD of steering input). Then we performed the comparison at frequencies where we obtained high coherence.

As a small summary, we include here the final tasks performed by each team:

Group A Theoretical calculations

Their main tasks have been to understand and improve theoretical models constructed in Autosim. They have worked with two models, one simple of a go-kart and one complex with pitch, bounce and many other features. These models are solved in two ways, linearly using the equation solving tool within MATLAB and non-linearly using the C++ programming language for a later MATLAB processing, obtaining in both cases the frequency response, with the help of group D. 

Group B Parameters measurement

Their main tasks were to measure the Ford Mondeo parameters and to plan the measurement techniques. The parameters successfully measured are the following: Horizontal position of the centre of mass, suspension derivatives, suspension damping, front rolling stiffness, cornering stiffness, camber angle, castor angle, mechanical trail and king pin inclination, wheel inertia about its spin axis and the steering gear ratio.

Group C Instrumentation and mounting in car

Their main task has been choosing, calibrating, powering and mounting in the car the instrumentation to be used to obtain the dynamic response of the car, as well as powering and setting up the data recording equipment. The calibration of the instruments was carried out using voltmeters and oscilloscope as well as the data recording equipment: Io-Tech Daqbook. They were also responsible for the data acquisition in the pre-test and in the final tests.

Group D Data processing.

The main function of this group was to produce and develop signal processing programs which would allow the frequency responses of the car and that of the theoretical model to be found. They have used MATLAB to write the programs and Carsimed to develop a model with which to validate the test results. Data processed is provided from two theoretical models and the airfield test. They have also validated their programs and airfield data by comparing the results from linear theoretical model, not linear theoretical model, Carsimed and the airfield test.

6.4 -Communication 

The initial idea was to held one meeting between the management team and the group leaders weekly. Also, to do a minute from each meeting and stored in the X drive, in order to allow to see all the class the evolution of the project (see appendix for the minutes). In this way, if any objection about the communication, the management team could refer to the minutes, as they had to.

After the first meetings where the management team stabilised the tasks, relation ships between works and specified the deadlines, the management team decided to change the communication procedure into personal talking with each group leader and via e-mail. This was the response to the objections of some group leaders to the meetings.

After some weeks in this communication procedure, the management team realised that it was starting to be a lack of effective communication and that there was starting to be delays with some groups.

Therefore the management team move again the strategy and started to do again meetings where all the group leaders had to explain what they did that week, which problems they were finding and what they were going to do next week. 

6.5-Conclusions
We do consider successfully our job, because we performed pre test, test and reports all under the schedule we fixed and the schedule fixed by the curse. Also we obtained good results, an average good report in terms of quality and presentation.

For the next year people we do recommend to do meetings, minutes and stabilise to each group leaders to inform about their actual status of their tasks and to plan their next week schedule.
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