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A list of client statements/observations obtained from client interviews.

The client needs a fall detection/prevention device for seniors with limited disabilities.

Falls are one of the greatest cause of injury for people attending SVH.

Patients may have a variety of different physical restraints, such as cognitive function
disability, balance control, disorientation or mobility restraints.

Device should detect/prevent the falls in any circumstances, such as transfer from bed to a
wheelchair, getting off or on to a bed, moving around the hospital rooms, moving on their own
or with assistance.

The device should not restrain the patients or discomfort them in any way. Should have a
form acceptable in a hospital environment i.e. size, movability, storage.

The device should be able to alert the hospital staff about the incident/fall as soon as
possible.

The device should meet the client’s criteria: high tech but low cost.

The device should not interfere with the hospital alarm/light system but can be integrated.

Patients’ rooms sometimes indicate whether the patient is a “Fall risk patient” or not via
signage

Patients in some countries are taught how to fall properly. Implement this in Canadian
hospitals to prevent further injury from falls?

The project can be based on previous prototypes or work done by other teams in the past.

The client needs a useful, simple, low cost and working prototype.

“The simplest solution might be the best” in this scenario.




A list of translated and prioritized customer needs (using the five techniques
shown in class: what not how, specificity, positive, attribute of the product and
avoid words must and should)

Need statements

1. The fall detection system is adaptable for use with patients who have varying degrees of
mobility.

2. The fall detection system runs 24/7 providing a continuous analysis of the patient’s state.

3. The fall detection system sends an immediate alert to caregivers right after a fall is
detected.

4. The fall detection system is affordable and is easily deployable

5. The system integrates with the patient or caregiver without disrupting routine/typical
activities.

6. The system works with surrounding medical and hospital systems without modifying their
behaviour.

7. The system detects falls such as slips, tumbles, buckles and rolls with a high level of
accuracy and efficacy.

A problem statement (what is the problem, who has the problem, and what form
can the solution be)

Falling is a common occurrence in everyday life for anyone. Overtime, from a young age,
we learn to fall less due to an increase in coordination and balance; this is especially important
since an increase in age also results in an decrease in body flexibility and reformability.
However, there are those who are not as fortunate to keep this full range of mobility, resulting in
higher risks of falling and harming the body further. For hospital staff who are responsible these
types of patients, a quick and accurate detection (and possible prevention) of a fall is
imperative. For this reason, Saint Vincent's Hospital is looking for a product that helps
accurately and quickly detect (and ideally prevent) falls when a caregiver is not present.

Benchmarking of similar products (this can be products which satisfy some or all
of the needs defined above). Provide descriptions and pictures when possible!

The following products and descriptions were retrieved from reports provided by previous teams
who have attempted to create a solution for the fall detection system for SVH.
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A list of metrics with associated units. Identify which needs each metric address.

The ten items in the following table are measures that will be used to evaluate the

performance of the product solution space.

Metrics | Needs Metrics Imp | Units
# #s
1 3,7 Time to detection of fall 1 S
2 1,7 | Accuracy [true positives/(all positive detections)] 1 %
3 1, 5,6 | Mass of product 1 kg
4 1,5, 6 | Volume of product 2 m”"3
5 1,5, 6 | Length of product 2 m
6 1,5, 6 | Width of product 2 m
7 2 Run time over single ‘cycle’ 3 s
8 2,5, 6 | Electrical power Required 4 w
9 4 The cost of the product 1
10 4,6 Product Implementability 2 sub;.




A set of target specifications (both ideal and marginally acceptable values).
Provide reasons for your choices.

For each of the ten measures provided above, a range of specific desired quantities are
assigned based on client interview.

Metrics Metrics Desired Units
# Value Range
1 Time to detection of fall <5 S
2 Accuracy [true positives/(all positive detections)] > 96 %
3 Mass of product <0.75 kg
4 Volume of product < 800 cm”3
5 Length of product <10 cm
6 Width of product <5 cm
7 Run time over single ‘cycle’ > 21, 600 s
8 Electrical power Required <10 w

>3

9 The cost of the product <70 $
10 Product Implementability - sub;.

For each of the value limits specified in the table above, it is implicitly provided that there is an
optimal value. However, since this optimal value cannot reasonably achieved or known for all
metrics, the range is provided. Take eg. cost; the optimal cost is $0, but this is not reasonable,
of course.

A reflection on how the client meeting impacted your results and the process.

e The range of mobility that patients who are being considered for a fall detection system
is wide
e The hospital has a few implementations for the falling patients problem:
- Seat belts for wheelchairs
- Lowering beds and cushions
- “Fall risk patient” signs
- Buttons in the patients’ rooms for assistance call
- Lights in front of the rooms for assistance call



The nurses and doctors use displays at the nurse station to see which patients have
called for help
o These displays and call bell system are not available for use during development
cycle
The client prefers a simple yet working prototype to a more advanced(applies to all
cases and scenarios) but incomplete
The client wants a high tech and low cost solution for this problem



