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—On demand queuing services—
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1. Introduction

In recent years, multiple apps have been gaining popularity
that serve as an online delivery service, be it food, store
products or transportation. People love using such apps as
they are convenient and helpful. However, some people find
the issue of not being able to find delivery for extremely
specific retailers, especially when queue times are especially
long. With our app, GoQ!, customers can make specialized
delivery requests that no other delivery app has to offer.

2. Overview

“GoQ!” Application offers two roles for the user, a Queuer
and a Requester. The Requester can list jobs based on the
item they would like to obtain and have no time to queue for
themselves. On the other hand, the Queuer is presented with
job opportunities that are offered by the Requester. The
Queuer provides their service by getting the item that is set
by the Requester.

3. Feature Description

3.1 Job Request Form

The customer who would like to request a delivery service
can do so in GoQ!’s designated form. The customer would
specify request information such as date, time, location, and
additional information about the request, and then upload it
to GoQ!’s request pool. Queuers that are looking to complete
a job would see these requests and then take them up to be

completed.

GoQ!

Make a Request:

CANCEL | suemr

Fig 1. Job Request Form

3.2 Requests Ma
The listed jobs are displayed on the “requests map” for the

queuers to take up a job. Each marker on the Google Map is
an individual job that a Queuer can accept. Queuers can
perform these jobs in exchange for a monetary commission

provided by agreement with the customer.

GOQ!
9 N )
Q
o =
Y- 9
¢ - 9
9-0 o,
Q

Q R M =™ 2
Fig 2. Request Map

3.3 Requester-Queuer Communication

Queuers can communicate with requesters to learn more
about their job listings via a chat function. When a job is
confirmed, Requesters and Queuers can use the chat function
to communicate with each other, keeping each other updated,
and eventually arranging for items to be transferred and
services to be paid for. For Requesters, Queuer-location-
tracking is available for the duration of the job.

4. Application Structure

This application has been developed using Java with
Android Studio. As such, it is compatible with most android
devices. For a sizable number of features and services our
application offers, a Google Firebase implementation and
location services are used.

5. Conclusion

GoQ! has brought a fresh solution into the mobile
application market. With GoQ!, people preoccupied with
their work have another way of making their lives more
efficient, allowing them to spend more time on the people

and things that they care the most about.
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CHAN Hei Yu, NG Lok Man,

An Anchor-Based MR Platform &EVTC [0k, fim b

Chan Chi Fat (%8)

ABSTRACT — This script will present our work on creating a Mixed Reality(MR)
platform that truly allows for the users to interact with both the virtual world and the
real world. The script will also describe the capabilities and potential of our
prototype-platform as a way to develop and create an anchor-based MR foundation
for a myriad of purposes. We hope that our foundation will allow for more diverse
MR applications to be created.

Keywords—Mixed Reality(MR), Augmented Reality(AR), Virtual-Reality
Interactions

1. Introduction

As technology advances, the modern era of humanity is slowly stepping into an age
of virtualisation. And as the demand of MR rises [1], we as a team have realised the
lack of an MR system which would allow for interactions between physical objects
and the virtual realm. This prototype-platform aims to act as a proof of concept of a
Mixed Reality(MR) system that could allow for simple further development and
expansions on the idea of programs being able to interact with reality as well as the
virtual world from within.

2. MR Platforms - Comparisons

Although the existence of MR Platforms is not unheard of; this platform is different
from the current ones in some ways. Most current MR systems do not use
anchor-based systems and instead mostly rely on one origin-point.

2.1 Hololens — Currently, one of the most popular MR systems is the Hololens. The
system is holographic based [2] and fundamentally closer to AR. Hololens utilises its
goggles as both an origin point which contains hand-tracking abilities

[1] to provide interactions. However, as it lacks physical anchors, it is unable to fully
integrate its virtual objects into the real world. Therefore, the interactions between
the real world and the virtual realm are limited, such as lacking the ability to prevent
virtual objects from going into physical obstructions.

2.2 Windows Mixed Reality — The only MR capabilities this platform provides is
to locate the controllers of the system

2.3 Our MR Prototype-Platform — Instead of using the classic approach of using
only one origin point, our platform provides anchors in the form of HTC Vive
Trackers, which when paired with SteamVR Lighthouses, can generate accurate
anchor positions [3] for our virtual-reality interactive objects. Each object can be
accurately represented in both the virtual space and the real world. This allows the
virtual experiences that are created on our platform to be able to seamlessly add real
world interactions and vice-versa.

3. Our Mixed Reality Based Platform
In this section, we will describe some of the details of our MR prototype-platform.

3.1 Anchor-Based System — To demonstrate the methodology of our MR platform,
we built the prototype zone as shown in Fig.1.

Fig.1: Prototype Setup

Our prototype zone consists of an HTC vive headset, HTC Vive Trackers, a 360°
camera with livestreaming capabilities, and a movable playground for testing
interactions. The headset can view the real world from the perspective of the 360°
camera. By using the trackers, we can calculate the position of the real object and
project it into our virtual space, which will overlay onto the real world in the headset.
From there, we can setup accurate interactions with the real world.

3.2 Relative Positioning — In order to project the real object position and
orientation into the virtual space, the platform uses the method of relative positioning

Position formula : Pp = (()p —Cmp ) M x W.. .. (])

In Formula(1), Op is the position of the tracker of the playground Tn}) is the
position of the tracker of the 360° camera. The difference of the two vectors form the
projection position after rotating by W, which is the rotational vector of the tracker
of the camera.

" L
ra, 2 e, ‘IL o
- SR s ’ R —
Op n L o R TN Pp;
Ol {
Top v
Fig.2a: Tracker Information Fig.2b: Projection Graphic

Orientation formula: ExR = OpR x CmR ......(2)

In Formula(2), % is world rotational vector that needs to be applied to account for
the rotations of both trackers. [x/ is arotation of O : the rotation of the
playground tracker, and (7717 : the rotation of the camera tracker.

Then, to prevent stutters and compensate for the delay of the camera, the program
applies standard averaging to smoothen the movement of the projections.

3.3 Stencil Effect — The livestream that the 360° Camera provides is
2-Dimensional, which lacks the depth required to map out 3D objects fully. This is
why, in order to emulate the 3D effect required to cover up virtual entities which are
supposed to be behind real mapped objects of the system, a transparent stencil is
used. A stencil works by utilising how Unity uses the GPU of a system. Unity uses a
method called stencil buffering, which buffers an 8-bit integer value for every pixel
in the frame buffer. Before it fully renders the pixel. However, it executes a stencil
test, which compares the current stencil buffer value to a given value. If the pixel
fails the test, the GPU will skip the processing and rendering of that pixel.

Fig.3b: Output with object types highlighted

Fig.3a is the original output from our demonstrative application. Fig.3b is a version
of Fig.3a with the objects highlighted to better help explain the effects of the stencil
shader. We applied the stencil cover to the highlighted objects in blue to cover the
real objects in the playground. When the virtual objects highlighted in yellow are
rendered, they will carry out the stencil test, which will fail if they are behind the
stencil, which will prevent anything covered from rendering. This is how our
platform emulates the depth required to project 3D objects properly onto the 2D
livestream received from the 360° camera.

4. Application Examples built on our MR platform

The possibilities of this MR platform reach far and wide, due to its aim and abilities
of creating alternative MR experiences that are beyond the reach of day-to-day
interactions, its practical uses are not limited in only creating virtual experiences, but
real ones as well.

For example, Fig 4a shows a concept of buying groceries in an MR environment via
arobot while Fig 4b shows a simulation for fire safety training. Our platform allows
for diverse experiences to be created in the MR space, including simulations and real
life interactions.

5.Conclusion

‘We built an MR prototype-platform which demonstrates the possibilities of an

anchor-based MR platform and its abilities to create solid interactions between
reality and the virtual world, along with proof that stencil effects can be used to
effectively emulate depth on 2-Dimensional images and streams.
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23 Car-nalytics

—A System for Car Parts Segmentation and Brand Recognition-

LS

1. Introduction

Car insurance companies are required to estimate the value
they will pay to policyholders. The evaluators should have
comprehensive experience in handling the task. Moreover,
the task is very laborious, especially with many cases in a
day. In addition, the past decade has seen a significant
increase in road accidents. To ease the task for the
evaluator, we propose a web application to automatically
identify and segment car parts from an image of a car. The
system can automatically display the individual
components of a car. Then the evaluator can easily label
and estimate the values.

2. Methodology

The core engine of our proposed web application system
for image segmentation is a deep learning algorithm called
"SegFormer" [1]. It consists of a hierarchical transformer
encoder and a lightweight multilayer perceptron decoder,
as shown in Figure 1. The model was trained with our in-
house dataset that is available to download at
https://github.com/ dsmlr/Car-Parts-Segmentation. The
dataset contains 500 images of cars. Each image includes
amask of different vehicle parts. There are 18 different car
parts, e.g., front bumper, wheel, front left door, and
back left light. The dataset was divided into 400 images
of'the training set and 100 images of the test set.

3. Result and Conclusion

The performance of the SegFormer model is very
promising as it can achieve high accuracy at ~78% of
mloU on the dataset. Thus, it can be employed for practical
usage. The model works very on sedans, pickup trucks,
and SUVs. However, the model's performance dropped in
the case of sports cars or supercars because the model was
trained with the dataset, which does not have any
information on these types. In conclusion, the web
application is useful for the car insurance business as it
eases the process for car parts damage evaluators to do
their tasks.
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4. How it works?

First, user uploads a picture of a car into the system. Then,
the system calls a deep learning model to identify the car
parts. Finally, all detected car parts will be listed and
identified. A screenshot of the system is shown in Figure
1

5. System Requirements and Tool

- Linux server with 8GB Ram, 1.4 GHz CPU
- New version of Browser (Google chrome, Safari and
Mozilla Firefox)
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Introduction

We found the problem in our daily life that related to
the weather. Sometimes when it starts to rain if we are
at our inhabited, we can keep our clothes or things that
are on the balcony to avoid those things wet. But if we
are not at our inhabited at the moment that is raining,
how can we solve this problem? So, that is why we
invented an automatic awning.

Purpose
We invented an automatic awning to prevent wetness

caused by rain. Our automatic awning will
automatically open itself when the relative humidity is
equal to or more than the average humidity [%] which
is the relative humidity that may have been raining and
it will automatically close itself when the relative
humidity is decreasing to less than the average
humidity [%].

Our System
Our system includes 2 parts

3.1 Coding
3.1.1 Humidity Sensor

*  We coding to get the humidity value before
raining by using a humidity sensor (Si7021)
connected to Arduino UNO-R3 to use all the
values to the average for conditions to order
a motor

z B

Fig.1 Arduino UNO-R3  Fig.2 Humidity Sensor
(Si7021)

3.1.2 Motor control

*  We use the average humidity value to make
the condition for a motor. Therefore, the
motor will work when a humidity sensor
catches the average humidity value to open
an awning. And it will work again when
humidity decreases to the same value to
close an awning.

3.2 Model Assembly

Connecting humidity sensor and motor to
control the working of the finished awning.
The awning will work the same as the spring
system.

4. Improvement of the system

Can adjust other relative humidity to let the
awning automatically open and close in
other weather conditions such as scorching,
humid, etc.

Build a pulley system used to open and close
the awning connected to a router that is
automatically operated.

Choose a motor that has enough torque to
pull the pulley.

5. Related Works
a.

Automatic Lamp Dimmer Circuit using
Triac

It is a circuit to control an AC lamp based on
the light present in the environment by using
a light sensor. This will make the lamp glow
brighter in the absence of light and will glow
dimly or will be turned off in the presence of
a light lamp.

Spring-loaded roller blinds

It contains a coiled spring inside of its
hollow top tube, which works by means of a
tensioned clutch mechanism that locks the
fabric in place when engaged, and that you
release by pulling gently on the blind to raise
or lower it to the desired level.

Auto spring system

Roller Blinds auto springs system is simply
a squared sheet of fabrics attached to a roller
tube and is restricted to being either raised
or lowered, stopping at intermediate
positions. Even so, it's the most popular
selling style of all time, offering what we all
desire-simplicity.

Fig 3. Spring System
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1. Introduction

The eJournal system will be used for attendance registration
of students for a big group of lectures. Sometimes a lecture
group consists of around several hundred students and
registration of student attendance just calling each student’s
name and listen for an answer takes 10-20 minutes of lecture
time. Since one lecture should be no more than 90 minutes,
it wastes about 11% - 22% of lecture time. Our system will

save time for both students and lecturer.

2. System components

The system consists of two modules: web server module and
smartphone app. There are two types of smartphone apps:
student app and lecturer app. Web server will generate a
random QR code for each lecture which will be scanned by
app on the smartphones of the students. Each QR code

corresponds to its lecture.

3. Conditions for mark “present”

3.1 OR code

Lecturer web creates QR code then the lecturer shows it on

the screen each week and students will scan it with their
smartphone. Since each QR code includes a unique random
number, no student can cheat using last week’s QR code. The

QR code also includes starting and ending time for a lecture.

3.2 GPS coordinate

A student can take a photo of the QR code and send it to
his/her friend who is at home. In this case the signal “present
will be sent to the server only when the distance between
university and the student smartphone is not more than 100

meters.

CH)

Figure 1. Location on a map

3.3 Time

Another cheating situation could be a student coming at the
evening to the university and scan this week’s QR code. In
this situation the app will not send “present” signal because
the QR codes must be scanned during lecture time. To check
whether a scanning process of the QR code is happening
during lecture time student app will extract beginning and

ending time of the lecture from its QR code.

4. Student information on eJournal
Lecturer can see the list of students who are presented in his
lecture. Since he will not call every students name he can

spend all 90 minutes for his slides.
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Figure 2. List view on a lecturer app
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