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The VisiDerm System
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Introduction

Australia has the highest rate of skin cancer in the world. Although most skin cancers are relatively harmless, more than one in seven people diagnosed with melanoma dies from it. Overall, melanoma is the 5th most common form of dangerous cancer in Australia, but it is the most common in people aged 15-44 years. Each year, 1000 people die from what is an almost totally preventable disease.

Since relatively harmless skin cancers (i.e. not melanomas) are by far the most common form of cancer, accounting for approximately 78% of all cancers, it is vitally important that melanomas be diagnosed correctly. The initial step in melanoma diagnosis is visual inspection. Dermatologists
 inspect pigmented skin lesions
 for characteristics such as asymmetry, border irregularity and size. Other visual characteristics such as colour and texture are also used in diagnosis.

Images of skin lesions are increasingly obtained and stored in digital format. This allows dermatologists easily to monitor changes in a lesion over time, as well as to compare lesions between patients. Stored images can be associated with patient data, including precise diagnoses based on histological data
. The internet now makes it possible for dermatologists to exchange these data between hospitals anywhere in the world.

Moreover, recent advances in content-based image retrieval (CBIR) have made it possible to retrieve images from databases based on visual similarity alone. Such systems use images, or regions of images, as queries rather than textual keywords. Images are returned which are judged to be similar on the basis of mathematical descriptors of visual characteristics (features) such as colour, texture and shape. Combining a CBIR system with a database of skin lesions would allow dermatologists to search for visually similar lesions in the database for comparison with a new, undiagnosed lesion. Numerous demonstrations of CBIR systems are available on the web, for example: http://viper.unige.ch/demo.php, http://wwwqbic.almaden.ibm.com/~qbic/ and http://www.cs.berkeley.edu/~carson/blobworld/. Example screenshots from a CBIR system are found starting on page 6 of this document.

A group of internationally renowned hospitals has decided to create a distributed system for managing and exchanging dermatological images and information: the VisiDerm System. A Project Steering Committee has been established to oversee the development of the new system, its first task being to determine its feasibility and potential utility.

You have been selected to develop a prototype user interface for the VisiDerm System which will allow the Project Steering Committee to assess the validity of the concept and provide a basis for further development of the user requirements.

References

· Australian Institute of Health and Welfare (AIHW) and Australasian Association of Cancer Registries (AACR) 1998. Cancer in Australia 1995: Incidence and mortality data for 1995 and selected data for 1996. AIHW cat. No. CAN 5. Canberra: Australian Institute of Health and Welfare (Cancer Series No. 10). (http://www.aihw.gov.au/publications/health/ca95/index.html)

· http://www.sunsmart.com.au/
· American Academy of Dermatology - What is Skin Cancer? (http://www.aad.org/SkinCancerNews/WhatIsSkinCancer/)
· Links to many CBIR systems: http://viper.unige.ch/other_systems.html
Requirements Analysis

An initial requirements analysis has been completed and the functionality listed has been decided upon. You are expected to think through how and why a dermatologist would interact with this system in order to formulate your design. Any assumptions that you make should be documented and included as a preface to your report. Should you need clarification on any of the requirements, you should ask the lecturer, preferably through the Feedback forum on the CSE3308 web site http://www.csse.monash.edu.au/courseware/cse3308/.

Central patient records

· The standardization of computerized patient records is still a contentious issue. You may assume that a basic hospital central patient record will have fields containing the patient’s Name, Title, Sex, Date of Birth, Marital Status, Address, Phone/Fax/Email details, Occupation and Next of Kin. It will also contain an entry for each visit the patient has made to the hospital.

· Each of these visit entries will show the clinic visited, the name of the physician consulted, and a one line summary of the reason for the visit. The entry may also be linked to a detailed record of that visit (such as the dermatologist’s record described below). Access to these detailed records may be restricted to certain doctors. The interface must enforce these restrictions.

· The dermatologist’s records must be linked to the hospital’s central patient records. The dermatologist must be able to access these.

Management of dermatologist’s patient records

The system must allow the dermatologist to manage his/her own records of patient visits. 

· For each patient visit, a record of that visit must be created, which will consist of images of lesions taken during that visit, and notes on that visit. This record must be time-stamped.

· For each lesion, there must be a means of quickly finding out where on the patient’s body that lesion occurs.

· For each patient, there must be a means of quickly finding the records associated with a lesion on a particular part of the body, i.e. finding the records corresponding to the physical lesion at which the dermatologist is looking. These records will have been created during earlier visits.

· There must also be links to other any information on that lesion: e.g. the results of a tissue sample test (histological data). Associated with each lesion there will also be a Tentative Diagnosis and possibly a Confirmed Diagnosis.

· The dermatologist must be able to select a particular lesion for further investigation.

· It must be possible to view images of the lesion at several resolutions, including “whole lesion fits in window” and “highest possible magnification”.

· It must be possible for the dermatologist to see how a particular lesion has changed over time. Changes in shape and size are particularly important.

Viewing records at other hospitals

· The dermatologist must be able to connect to and view records at other hospitals participating in the system. You may assume that these contain the same kinds of information as those at the dermatologist’s own hospital. It is vitally important, however, that patient privacy be respected:

· Certain patient records may be accessed by only some doctors. The interface must enforce this restriction.

· Certain fields of the patient record should never be shown to doctors at another hospital. These include Name, Marital Status, Address, Phone/Fax/Email details, Occupation and Next of Kin.

· Since privacy requirements may change in future, it must be possible for the dermatologist to change the privacy status of individual fields in a patient record. Fields may be viewable by, for example, Own Physician, Own Hospital, Permitted Physicians, or All. These requirements can be changed for individual patient records or for the whole system.

Searching for similar lesions

· It must be possible to compare visually the image of the lesion with those of other lesions, possibly from other patients. These may be found by

· manual browsing

· keyword search

· computerized search using CBIR for images of visually similar lesions.

· The diagnoses of the retrieved lesions should be shown.

· It should be possible to search for similar lesions within the hospital’s own database, or across all participating hospitals.

Assignment Requirements

This assignment requires you to produce a prototype user interface for the VisiDerm System. This prototype is to be documented as follows:

· Screen shots for all relevant screens.

· These do not need to be computer-generated – they can be hand-drawn if you choose – though a professional level of presentation is an important requirement for this assignment.
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Hint: the Visual Basic toolbar in Microsoft Word allows one to add interface elements (controls) directly to a Word document, e.g. 

There is no need in this assignment to attach code to these controls to make them work.

· Descriptive text for each screen explaining:

· How the screen works (Expanded Use Cases are an excellent tool for documenting this)

· Why this particular method was used. You need to explain the rationale behind the method you chose to present the functionality. 

If students wish, they may substitute a computer-based prototype instead of the screen shots. In this case, there is no necessity to provide an actual working system. Sample data and images are perfectly satisfactory. If a student provides the prototype in this format, the prototype must be able to be shown on a Win95 machine with 32MB of RAM. If any student wishes to deviate from this requirement, they must obtain permission from the lecturer at least one week prior to the submission date.

It is also the responsibility of the student to ensure that 

· The disk that contains the program is working correctly. Copies of the program on two disks is recommended.

· The disk must be virus free. As computer science students, it is expected that you will be able to maintain a safe computing environment and take the appropriate steps to avoid your computer being infected with a virus. A penalty of 2 marks will be given for any program which is submitted which has a virus accompanying it.

Allocation of Marks

This assignment is worth 15% of the marks for the subject. The assignment is to be completed by individual students. It is acceptable to obtain help and input from other students, but this should be acknowledged directly in your submission. In the event that a submission has been copied from the work of another student, all students submitting copied work will receive zero marks for the assignment.

The assignment will be marked on the following criteria:

Presentation: A professional level of presentation is expected for all documentation. The following are the minimum requirements:

· All documentation should be typed

· All documentation should be adequately bound

· All pages should be numbered

· A Table of Contents should be provided

· Colour printouts are not a requirement

Completeness: All requirements listed above must be implemented for the assignment. Students who fail to implement requirements will be marked down. Descriptions of the screens must cover all possible uses of the screen.

Rationale: The reasons why the particular user interface method was chosen should show that a rational design process was undertaken based upon perceived user needs. This should be based on the design principles discussed in lectures 6A and 6B, as well as your own reasoning.

Quality: This will be assessed in terms of ease of use, visual pleasantness, adherence to standards where relevant, simplicity of the interface and whether there has been an application of a coherent and consistent interface through the entire system.

Creativity: New and innovative design ideas will be rewarded.

Extensions

Extensions will only be granted if students are able to provide medical certificates or in the event of major personal problems. If an extension is granted for medical reasons, the extension will only be for the period covered by the medical certificate as a maximum.

Extensions will not be granted on the grounds that the student has “too much work” or that the student has other assignments due. 

If a student needs an extension, they should contact the lecturer as soon as possible prior to the submission date. It will not be possible to apply for an extension after the submission date.

Due Date

Your assignment must be handed in by midday Monday May 21st, 2001 to the CSSE Office.

Late Submission

As explained in the course outline, there will be a penalty of 10% for assignments handed after midday but on Monday, a 20% penalty for assignments handed in on Tuesday and a 40% penalty for assignments handed in on Wednesday. Assignments handed in after Wednesday will not be accepted and students will receive a mark of zero for the assignment.

CBIR System Screenshots
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Screenshot 1: Query of Viper system with an image of lollies.
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Screenshot 1: Query of Viper system with an image of a sphinx.

CSE3308/DMS/2001/13





� CONTROL Forms.CommandButton.1 \s ���








� Skin specialists


� Abnormally coloured or texture region of the skin, such as a mole.


� The results of tissue sample tests.
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