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1. Problem Finding
1A

A group of problems we have identified

Through a series of brainstorm sessions, we have decided on and narrowed the list to three good
problems as below:
●

Poorer countries not having a proper distribution system of clean water

Lifestraw - It is easily portable and filters the water fairly well. However, it is expensive and is
very much unaffordable for the common masses in poorer countries. Additionally, it will not
remove microscopic minerals, chemicals, or viruses. Moreover, if we want to collect clean
water as we are moving away from the water source, the lifestraw will have to remain wet,
and could easily wet ourselves while carrying it.

Solarball - It cleanses the water via the means of evaporation and condensation. However, it
has a limited output and it cannot supply much water. Additionally, it relies on the sun.
Hence, if it is cloudy, the Solarball will not work up to standards.
●
●

1B

Phone losing battery easily due to overheating
Electronic PMDs are a hazard for the pedestrians with the possibility of hitting the
pedestrians
Our considerations for choosing our problem

We discussed and decided on three different considerations, which we will take into account when
deciding on our problem. The three considerations are the prevalence of the problem, the impact of
the problem, and the practicality of possible solutions.
●

The prevalence of the problem is important as it shows us who our target audience is, and if
there even is any. This will then imply whether the problem we are solving will impact
others, which is what we wish to do so.

●

●

1C

The impact of the problem is important because it will help us analyse whether solving this
problem has a point or not. If we are solving a trivial problem, it will be merely a waste of
time and energy. Hence, we must know the impact of the problem towards our target
audience.
The practicality of our solution is important as we need to understand whether there is even
a product that can solve the problem. Thereafter, we also need to know whether this
product is able to fit in the budget. If we do not consider all this, then we will easily face a
problem as we dive deeper in the project.

Considerations for selection of problem (Problem Evaluation Grid)
Problem Evaluation Grid

Using the three considerations discussed in the previous section, we created a Problem Evaluation
Grid which clearly shows our decision making process for our particular problem.
Considerations for
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2. Define the Problem
2A

Extent of problem

The problem that we have identified is:
How might we have a forced slow down on PMDs when meeting with an object at a certain distance
in order to make the PMD users slow down when encountering certain obstacles from a certain
distance so that they will not knock on that particular object, causing harm to both parties.
Definition of problem statement:
●
●
●
●
●

Electronic PMDs may hit others or hit an object unintentionally as it is moving at too fast of a
speed.
Hitting the pedestrian -> Severe accidents as a result of reckless, incautious or inexperienced
electronic PMD riders.
The electronic PMDs may hit innocent pedestrians, resulting in severe accidents.
This may also be because of reckless, incautious or inexperienced electronic PMD riders.
As seen from the extract of a news article on the
right, there has been many reported injuries and

●

●
●

2B

even deaths of pedestrians or the PMD users themselves with the increase of PMD
accidents. This has truly caused much distress among citizens.
Due to the drastic increase in injuries and
deaths among people because of the accidents
engendered by the misuse of PMDs, the
government has decided to ban electronic
PMDs from footpaths.
However, we know that the use of electronic PMDs really help to make things convenient,
especially for food delivery companies.
Hence, our aim for the project is to put in place a safety device in all PMDs in order to lift the
ban of PMDs while keeping it safe to use the PMD.

Comparison and contrast of the existing or similar solutions.

Existing solution - Smart PLD Helmet
It has Sensor Lighting, Wireless Turn-Signal, SOS Alert, Built-In Speaker/Mic
And Walkie-Talkie, which makes the user really safe. However, it is very
expensive, with costs ranging from $200-$300. This will prove troublesome
for the people who cannot afford it.
Smart PMD Helmet. Retrieved from
https://ninebot.com.sg/product/smart-pmd-helmet/
Existing solution - Crumple Zone (Mostly for cars)
Crumple zones are a structural safety feature used in vehicles,
mainly in automobiles. It increases the time which a change in
velocity occurs from the impact during a collision by controlled
deformation. Although it is highly successful in reducing the impacts
of accidents, it is difficult to incorporate this in a PMD due to its
massive size. We will get some ideas from this invention.
Eliza Lobo. (May 20, 2014). Crumple Zones In Small Cars. Retrieved from
https://www.cartrade.com/blog/2014/car-automobile-technology/crumple-zones-in-small-cars-618.
html
Existing solution - Electronic Stability Control
Electronic stability control (ESC) is a computerized
technology that improves a vehicle's stability by detecting
and reducing loss of traction (skidding). When ESC detects
loss of steering control, it automatically applies the brakes to
help steer the vehicle where the driver intended to go.
Braking is automatically applied to wheels individually. This
invention covers another scenario, when the user loses
control of steering. Despite this, we can learn several points
from this, such as the way the braking works, etc.

Electronic stability control. (6 August 2021). Retrieved from
https://en.wikipedia.org/wiki/Electronic_stability_control

3. Your BIG IDEA#
3A

Our proposed invention.

To have a forced slow-down of the PMD whenever an object ahead is detected by a laser-tape-like
device.

^Sketches / Images of our proposed solution

3B

The purpose of our proposed invention and the potential benefits to users.

This will greatly reduce the chances of the electronic PMD from hitting others or crashing into
objects, hence making it more safe for all to implement the use of PMDs.
3C

Differences / Preeminence of our invention compared to existing solution

Our proposed invention will be of a slightly cheaper price and will be more effective in reducing the
number of accidents and enhancing the safety of all with the implementation of the use of PMDs.

3D

Some problems we expect in the course of our proposed invention?

The algorithm may go wrong in some cases. We need a bit of assistance from people of this area of
expertise. Hence, we have gotten a robotics senior to assist us in this aspect. The simulation may be

of slight difficulty as this is the first time we are trying out such a method to showcase our invention.
We may have to spend a longer time on this aspect of our project.

3E

Major milestones and project timeline

No.

Date:

Progress:

1.

18/02/2021 (Thurs)

Compilation of problems identified and could potentially be solved
through invention.

2.

25/02/2021 (Thurs)

Clearly identified three problems and listed out their current
solutions.

3.

04/03/2021 (Thurs)

Vague ideas on solutions of the different problems.

4.

11/03/2021 (Thurs)

(Individual meeting) Started the slides for draft session I, on the
three problems identified and their existing solution.

5.

25/03/2021 (Thurs)

Mentors gave feedback on our slides and improvements to our
slides were carried out.

6.

29/03/2021 (Mon)

Attended a talk from Temasek Polytechnic on invention and
creation.

7.

01/04/2021 (Thurs)

Draft session I

8.

08/04/2021 (Thurs)

SCAMPER and 5 WHYs implemented in our project to enhance it.

9.

15/04/2021 (Thurs)

Confirmation of specific problem and sketches of our solution
done.

10.

22/04/2021 (Thurs)

Address how our solution will effectively solve our selected
problem.

11.

29/04/2021 (Thurs)

(Individual meeting) Improvement of sketches and prototype
designs.

12.

06/05/2021 (Thurs)

Mentors feedback on our sketches/drawings and improvements
were made, in the sketches as well as the slides.

13.

18/05/2021 (Tue)

Draft Session II

14.

20/05/2021 (Thurs)

We further developed our prototype.

15.

June Holidays

We determined certain factors which were previously yet to be
determined. We also started the designing of our simulation for
the project.

16.

15/07/2021 (Thurs)

(Individual meeting) Improvement of our simulation was made.

17.

11/08/2021 (Wed)

(Individual meeting) Simulation was completed.

^Table 3.1

4. Proposed Construction or Modelling Process*
4A

Explain why construction of a prototype is not possible and the proof of concept is needed
in your case.

We had difficulty coming together to build up our prototype with our individual materials due to the
tightening of COVID-19 management measures as our prototype was of a decent size and needed
some time to be together to build it up. However, it proved to be impossible due to safe
management measures. Additionally, we definitely could not leave all our materials to one person for
him to do the prototype as, firstly, it is completely unfair to him. Secondly, it would be hard to
converse our different ideas on the design of the prototype via meetings online as only one of us has
all the materials and may be unable to comprehend all our different ideas and put it into action.
Hence, it proved to be very difficult for us to design a physical prototype.
Flow chart of our solution:
Stage 1: Usual activation and use of PMD
Stage 2: 10.5 m away object detected by ultrasonic sensor
Stage 3: Trigger the braking system to activate
Stage 4: Slowing of the wheels by tightening the braking system to a speed of 11km/h (if it was
originally faster than this given speed)
Stage 5: The user either slows down to a complete stop or swerves away from the object
Stage 6: Back to normal use of PMD
*The sensor will always be activated. However, when the speed of the PMD is at or slower than
11km/h, there will be no effect on the braking as it is considered to be at a “very safe” speed.

4B

Briefly explain how the video / animation can effectively show how your invention will
work and the different considerations.

We believe that the animation will fairly effectively show how our invention works. The animation
will clearly show our idea, with specific labelling of different distances and speeds, etc in place. This
will instil the idea of our invention in the minds of the people looking at our invention. We truly
believe that our animation’s effectiveness in bringing out our idea may even be comparable to a
physical prototype doing so.
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