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PALACE ECHO

Family Tour Kid's Experience Enhancement System

*Interactive  *Parent- Child Tour  *Story- Learning Method

Interactive Stories of Forbidden City Cultural Relics” engages
families through handheld devices and guidebooks, turning
visits into playful, story-driven explorations with rewards. It
fosters parent-child interaction, cultural interest, and ongoing
discovery.
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INSPIRATION

| am a badminton enthusiast. Many of my badminton friends, including myself, have not
received professional training due to time constraints and high costs, making it difficult for us
to further improve.

Therefore, | have been wondering if there is a system that can help people develop proper
badminton skills at home.
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OVERUSE INJURIES

susi

Overuse injuries are a widely recognized issue: they involve the cumulative
damage caused by repeated repetition of certain movements without
adequate recovery or correction of technical errors, For example, in adolescent
athletes, repeated stress, stretching, and tendon/muscle fatigue can lead to
injuries.

INSIGHTS

The technical deficiencies mainly come from the non-standard basic movements
and lack of real-time feedback. Correct grip, hitting movements, and footwork are
the core of avoiding sports injuries, improving hitting quality, saving physical energy,
and achieving better game rhythm.

At

Technical Providing real-time  Visual comparative Gamified
disassembly action feedback learning reinforcement
training

!

Instantly identify errors, adjust posture, and gradually establish a stable
footwork rhythm, hitting movements, and spatial perception ability.

Low cost home More interesting

Immersive
training and i

Proactive { Self C feedback

RESEARCH

Interview

Coach Yuan

s Student Wang

Amateur Sun

Professional guidance/standardized action

teaching is very necessary to prevent injuries

and improve skills. The best time is when they
first start playing play badminton, because at
this time they have not formed muscle memory

of wrong actions.

Professional guidance is very helpful to me.

Through learning, | gradually surpassed many
people who were at my level or even better than
me. At the same time, / feel that the burden on

my body has decreased.

After multiple injuries, | realized the importance

of receiving guidance. However, due to the

workload, | do not have time for systematic
training. | only occasionally find some teaching
videos for practice, but there is no feedback or : :

correction, so the effect is not significant.

:  Proportion of receiving professional training

® Leamnt Before |

Learning ;
@ Occasional/Little
@ Never :

Type of injury of amateurs

Other

Laceration
® overuse

Fracture 4
@ Strain :
Sprain :

Proportion of injured parts

Other :
@ Shoulder
Back :

CONCEPTS

A sports induction badminton training game that helps players establish a solid foundation, improve their skills through real-time feedback, and maintain motivation
through gamified modes.

Badminton Training Methods

1.Basic
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Grip Basic stance Basic hitting motion

2.Footwork
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Starting steps, movement methods under different
position changes and different ball speeds.

3.Multi-ball Training

{ 15

Build muscle memory through high-frequency repetition to
improve the quality, accuracy, and fluidity of hitting the ball in all
four corners and to various landing points.

4.Thought Training

Mental/tactical awareness/rhythm control/ball trajectory
planning.

Necessity of Technique

1. Prevent injury
Correct grip and strike - prevent wrist, elbow, and neck injuries.

Correct footwork - prevent injuries to the lower back, knees, and ankles.

2. Skill Enhancement
Correct footwork: Faster and more efficient
exercise, reducing endurance consumption

Correct hitting technique

3. Tactical understanding

GAME RESEARCH

1.Main gameplay

@, initielinotion

1. Beginner’s Guide

Real-time guidance corrects posture,
swing path, and hand positioning to
prevent early bad habits.

2. Training Mode

vs. the player's actual steps.

The system tracks footwork and swing
accuracy, and provides replay compari-
sons showing the ideal movement path

3. Match Mode

Technical implementation

Users choose famous matches inspired
by professional players and compete
against Al that imitates their play styles.

4, Multi-Ball Training

A repetition-focused mode where
continuous virtual shuttles are fed to
specific areas.

2.Controller(Joy-Con) Usage

® Kinect/RGB-D+motion recognition
® IMU sensor

Flexible materials
@ Pressure sensor

Feedback form

@ Visual contrast animation

@ Trajectory display

@ Trajectory and landing point
of virtual reality ball

@ Digital rating/voice feedback

@ Tactile vibration feedback

® Level Settings

| After wearing it, adjust it to suit |
i players of different body types.

I

| Evaluate the player's level :

L

Select modes

i Beginner mode '
! Trainingmode
| Challenge mode

3.Strap devices & Joy-Con

Hold down ZR and swing the Joy-Con to

pull of a Drop Shot aiming at near the

“Motion controls are also wonky too often to want to
revisit it too often.”

—Reddit
“The ball control, placement, and tactical elements
are but the overall iti is
high.”
—GameFAQs |




TECHNOLOGY EXPLORATION

1.Posture Scoring 2.Gait trajectory detection 3.Plantar pressure detection

Coding Coding
for i in range(kp_ref_norm shape[0]) print(i"ET7F i1 (SERIAL_PORT), 4% (BAUD_RATE},
AR FEAGUERL )
ifi <1t timesleep(2) i
continue
d =npinalgnom(kp_ref_normi;2}- kp_cur_normii:2)w = ref_visil* cur_visfi —b | fia.ax= pitsubpotsifigsize=(66)
difs_ptsappend(d) axsetxim(07)
weights_pts.append(w) axsetylim(0)
total_ w2 = sum(weights_pts)+ 1e-Bavg_pt_diff = sum(d * w for dw in zip(ciffs_pts, weights_pts) defmain(): 11~k
)/ total_w2 if weights_pts else 00 axaxis(off)
sigma =10
sim_pts = math.expl-(ava_pt_diff * 2)/(2 * sigma* sigma)
alpha = 06
im = alpha * sim_angle +(1-alpha)* sim_pt s
e e R Device: MPU6050+ESP3253 Data Format
sim = max(00min(10, sim))
retum sim
* Coding
Device: Plantar pressure sensor+ESP32S3
P — Use mpu6050 and esp32s3 to read quaternions void loop(){ * retum cmap(norm)
[ | #Map smitrity(0-1 to 0-10 scale,sote curve for igher scores such as angular velocity, acceleration, and linear — |  ff(dmeReadyyetm getpaeeihe bk L
re =10 *(sim ** 3)retum roun 7 i i B IFIFTE AAT(GPI04)87A2(GPIOS)B4AS(GPIOB}B3
ACC 10 et i leaiecces) 5 acceleration of motion i (ffoCount < packetSize)return Use the plantar pressure sensor and ESP32S3 to read the (e, a2, 63)=1 float ERHTAN
et prncas Tekamice kregetig Bt HE plantar pressure value (voltage value), - m = re.match( patterm:
P ——— ¥ e ANV PN AT NGNS AN RSN
ifimg is None: & NI ), line)if not m:
raise FileNotFoundError( 54 8 JCik it (img_pathy’), + retum None
i don : mpu.dmpGetQuaternion(&g, ffoBuffer)

ose, ;f;:‘f:n‘:bv:; Fhema el galculate “;e gosmo:; an;ihroraf:‘anl ith °l ffoBuffer), Convert the number into corresponding color through loat(mgroup(1))

p = extract._keypointsires) . 82NS0RCNng Motion nrotian & gortams suc T i o, Python and display it intuitively loat(m group(2))

as quadratic integration. mpu.dmpGetGravity(&gravity,&g);
rorm = normelize_keypoints(kp) fkp s not Non eise Non
s alize_keypoints(kp) i kp else None mpu dmpGetLinearAccel(aaReal, &aa, &gravity):

retum imgres, kp, kp_norm retum at,a2. 23
except ValueEror

* retum None

foat(magroup(3))

Based on the comparative scoring of motion capture using MediaPipe
I to

Pose and OpenCV, the angle formed by three points is X
determine the angles of body joints. ’S/""““ Cs“: "*’;‘SE ———
kp_our = extract keypointsires_cur) S5 ockion s Hdkitch eril print(now); Serialprin ry
kp_cur norm = normalize_keypoints(kp._cur)if kp_cur s not None else None Seral nnm:uw, 6;‘ Sena‘\ nnm(l' while True:
* Serial print(g, 6) Serialprini(”") start time = timefime()
sim = pose_similarity_refinec(kp_ef_norm, kp_cur_normkp_ref,kp_cur) Serial print(gy, 6); Serial prnt("’) ne = encoding: utt, ’
The angle differences of major joints between the reference pose and score = similarity_to_score(sim) i iffine:
the current pose are calculated. — | score = max(00, min(100;core)) ) 1 o parsed = parse lineline)
ev2 putfext(img_bgy, text: *Score(0-10}{score: ), org(50, 50) o, = if parsed:
CV2FONT_HERSHEY_SIMPLEX, fontScaler12, color:0, 0, 256), thickness:3) } & Serialprint{aaz); Seralprint a1a2, 23 = parsed
l a0 Serialprint(gyrox); Serialprint’ PETER A BRR. A2/, A3 KB
cv2imshow(Reference Pase (no face)'img_ref_draw) N i Serialprint(gyroy); Serialprint( elipse ALset facecolor(val to color(a)
. . : ; —_— v2imshow('Live Compare Pose (no face)'img._bar) “o0 G Serialprini(gyroz); Serialprint( lipse_A2 set facecolor(val_to_color(a2
The final score is obtained by weightedly averaging the angle similarity e 9 Lo ,u"‘ Serial print(aaRealx); Serialprint(’ :m:: M;ﬁ,:;fj:,(jj m(;:‘;u;]n
and position similarity. 08y o Y figcanvas.draw()
as s fig.canvasflush events()
1. Beginner's Guide 2. Training Mode 3. Multi-Ball Training 4. Match Mode

Visual Reference coding IS @B 0 0

Player Representation
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/1 Create input and Execute model
yield retum worker StartManualSchedule(inputs);

11 Get outputsfor(var i =2ii< modeloutputs Count;1+-+)

b outputsfil=worker PeekOutput( modeloutputs(i;

/1/Get data from output

SoffsetaD = b outputs[2} data Download(b outputs{2] shape;
heatMap3D =b outputs[3] dataDownload(b outputs(]shape);
/1 Release outputs

forlvar i=2;i< b outputs Length; i+-+)

b_outputs{i Dispose);

PredictPose()

<summary>

Predict positions of each of aints based on network
</summary>

private void PredictPose()

&

0

Assistance

Call the backend inference engine (Unity Barracuda) to
pass the processed data to the Al model

+

Unity body motion detection i
oot aredo =00k

y< HeatMapCol; y++)
* HeatMapCol Squared * JointNum + 22;
< HeatMapColx++)

eatMap3DIlyy +x* HeatMapCol JointNur)
iftv > jointPoints{jlscore3D)

jointPoints{jl.score3D =

maxXinde
maxYinde
maxZinde

Convert the obtained human body coordinates to
Unity world coordinates

+

measurementUpdate(measurement);

Dx=
= + NowaD.

D2= X2+
measurementX= measurement Pos3D;

Unity Tracking+Machine learning model training file Filter and smooth the body movements of characters Training Mode - Al Opponent Match Mode - Stylized Star Players Ball Machine



PRODUCT DESIGN

Sketch Rendering & Exploded view

Product 1- badminton racket
sensing module

Product 2- Smart Socks

IMU motion sensor

GAME DISPLAY

Operation Method

Match Scenario

Built-in IMU detection unit transmits //
motion signals to control racket angle v

The camera unit uses machine vision to
detect whether the overall body
movements are correct.

' Final Result













Meal Master

Community kitchen service system gives new energy
to young food culture.

This project focuses on the community canteen as the core node, and
combines an information transparent application with a modular, muilti
category prefabricated food packaging processing equipment to reconstruct
the collaborative production system between community catering and
prefabricated food.

The project provides healthier, more convenient, and traceable food choices
for young people who are accustomed to food delivery, canteens, and small
restaurants through standardized processing, visualization of nutrition and
source information, and flexible dish combination mechanisms. At the same
time, it improves the operational efficiency and food safety level of
community catering.

BACKGROUND

At present, China's prefabricated food industry is rapidly expanding, but
there are still significant regulatory gaps in production standards, nutrition
labeling, process disclosure, and responsibility allocation.

Generation Z

Generation X

69.23%

Generation Y

Self made

18.1% 198% %

3459 4196

2a45 2588

2019 2020 2021 2022
A large amount of pre packaged food is hovering between catering and
industrial food, and has not yet been fully included in the food industry
standards, making it difficult to be covered by traditional catering regulations,
resulting in consumers lacking a basis for judging safety, health, and
source.

Takeout

23.1%
o

32.01%

42.28%

Convenience School/work
Canteen

35.0%
30.0%
18.3%

10720

9061
6972

2024 2025 2026

mmmm prepared vegetable market size(100 million)

—e— year-on-year growth(%)

Market scale and forecast of china’s pre-made food industry from 2019 to 2026

Industry chain
Upstream - raw materials flicsteamipepaipdvenatab BRincessig Downstream - sales
and production

Agriculyure,
animal husbandry fishery

Crop planting

Livestock and aquatic
product breeding

Initial processing
Rice, flour, grain and
oil processing
Preservation and primary
processing of vegetables
Poultry and aquatic
products slaughtering

Condiment processing

Other processing

LR Y
A0

Pre-made food company

Agriculture,animalc

$ husbandry and aquati

enterprises

Traditional
quick-frozen food
companies

ic

Professional
pre-made food
company

Retail business

Catering companies

Production and processing

cleaning,

Pre-made food

Ready to
match

Marinating
cuttin Pre-mixing

l

Ready to

cook

Cooking
seasoning

Ready to
heat

Package and storage

Normal
temperature

Refrigeration Fro:

MealMaster

B-side channels

Vegetable wholesale
= market

Fresh food
supermarket
E-commerce platform

Large supermarket
chain

C-side channels

Large supermarket
chain

Fresh food
supermarket
E-commerce platform
Conbenlence store

Due to the lack of comprehensive industry standards, the catering
service industry chain is very redundant, and users cannoft trace the
source and production method of food ingredients.

Stakeholders map

&0

Investors in
food industry

Pre-made food
technology
Supplier

Government

Agronomist

Pre-made food machine

¢
C unity

Kitchen Operator
Py

Nutritionist

Consumers
~

App Operator

Q)

Food safety
supervision




USER RESEARCH

‘ 73.35%

‘ 60.22%

Q:What factors affect your food consumption in general?(n=200)

‘ 59.17%

”

Taste
76.39%

Q: What factors do you pay more attention to when ordering takeout?

my
Hygiene
60.63%

—1
Food quality
65.20%

Problems people think pre-made food have

Fishy

Too much oil

Low qualit!
Salty g e

DESIGN CONCEPT

By embedding stand: d processing p! es into di ified prefabricated food packaging equipment and
recording, generating, and publicly disclosing key food information through digital applications, the project
transforms the previously invisible production process into a traceable, understandable, and supervised data
structure.

Week Menu @ Ingredients

® Production Process(Video)
® Storage methods and time

@ Nutritional Facts and Calories

Scan to query

@ Dishes options

Ny = ;
@ Flavor options

Taste Health Quality
,39.86% ,39.36% '18.77%
Price Sanitation Appearance
' 15.04% . 10.66% . 9.92%
Novel Popularity Environmental
friendly
 3.67% - 0.11%
Brand concept Others

Taste, the first factor for Generation Z to choose food

e

Discount intensity Price Delivery duration
41.12% 40.30% 39.84%
AL L

Delivery platform Brand
26.92% 16.88%

More than 60% of Generation Z believe that fiygiene in takeout
is important

/Q:Among meals, do you choose prep.

\11 T14%

Conclusiol

Through research, we found that what Generation
Z pays most attention to in food/takeout is faste,
quality, hygiene and safety.

dishes and foods?
88.26%
No wee Prepared dishes enter the
Z-generation consumer market with
- the label of fow affordability’.
a»

PRODUCT DISPLAY
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Packaging
5 duce ackaging machine
Choose Dish Prosa A oy
pes oot on Show o1 i

Ghoose dish reci
and flavors.

Pre-made
Food Book =~ - @® Pre-cooked dish pick-up time

(kitchen ingredients)

® |Instructions for Ingredients
preparation

Kitchen Monitor

R Not authentic

@® Dishes options
® Flavor options

Community
Kitchen

Too fat

Too spicy ® Self Prepare

Pot gas

® Kitchen Prepare
Pre-made
food Produce

The cooking machine has three modes, which can
stir-fry and stew ingredients. There maining time and
cooking status information will be displayed on the
machine's panel.

MealMaster

Dining outlet

Load the prepared ingredients into
vacuum packaging and vacuum them
on a vacuum machine.

package. _iji
Screen S, f f;
e
The lower part of the machine is used for storing ingredients and can
be seen through a transparent glass panel. The transparent panel is

-->  detachable, making it easy to add ingredients.
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Welcome Page

NTERFACE DESIGN

Row Hotariossupplers

-]
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|
aster

Ingredients

Personal Page

Eggs Serambied Tamatoss

¥5

50 POINTS

<

Eggs Scrambled Tamatoes

KITCHEN LOCATION
00 Community »

i3

Q search dishes

Ingredients

Today’s Menu See All >

E oo scomvieatoncioes @ e

Raw Materials/suppliers

Sign up&Log in

SERVICE BLUEPRINT
—

PHYSICAL EVIDENCE

STAGE EXPLORE AND ORDER

SMARTPHONE& WEEKLY MENU/

APP INTERFACE

RAW MATERIAL
TRACEABILITY QR
NUTRITION FACTS CODE

MEALMASTER
MACHINE

INTERACTIVE
SCREEN

Search Result Order Options Pay(No cards) Pay(With cards) Order(Ongoing) Order(History) Pay(With Points)

INTERNAL COOKING
MACHINE

Order Page

PICK UP AND EN

I FOOD INTAKE PORT I

VISIBLE
TRANSPARENT
PANEL

COMMUNITY
RESTAURANT

VACUUM-PAC
KED FOOD

) ¢

and price (App)

Stan/glew Enter the order code Watching the machi ine i

CUSTOMERS Open the App to ingredient source Select dishes and Arrival at community 2 the e eh' Qiching e machine Waiting for production Take the food from Choose to dine in or Feedback on the
ACTIONS browse today's menu and supplier flavors and pay. kitchen outlets aniihemacning cook automatically to be completed the food intake port. take home and heat App

: f screen through the glass up.

information

T

Displays dish Confirm order & Verify the order 5 The screen displays The machine performs Oben the food Notification that
FRONTSTAGE details, calories, generate pickup pickup code Starrtoc?srl:ng the cooking cooking and vacuum pipcii‘up ports food pickup is
INTERACTION code (Machine) prog status/remaining time. packaging internally. ’ complete

Operations staff
update the weekly
menu

BACKSTAGE
ACTIONS

Nutritionist reviews
dietary plans

Community kitchen
operators clean the
machines regularly

Refills consumables
(aluminum boxes,
films, Ingredients)

I

Data: User taste
preference analysis

IT System: Order
processing &
Payment Gateway

SUPPORT
PROCESSES

F—f

Kitchen Monitor
tracks machine
status

Management of
food waste

Maintenance of
pickup port hygiene

3
=3

Y r.. Y ir—

Supply Chain: Pre-made food technology
suppliers provide standardized semi-finished

ingredients

Traceability System: Records
food flow from "Farm to Table"
(Agronomist/Supervision)

Maintenance: Regular check of
cooking mechanisms & vacuum
sealers




Other Work

)| HEANCENSE funfe inconse f linl goar lnef-

Heancense

This Product Develops Traditional Chinese IncenseCulture And can Help stage
Self-Healing. When WeAre Impatient And Depressed, We Can Enjoy Thelncense Seal
And smell The Fragrance Ofincense Thus Relieving Irritability And Anxiety.

It's time to get off work.
How about order a takeout now.

The App could also order
healthy premade food to eat at
home.Seems good.

For all
children

W QUICK MODEL

Experiment

of buing biocks
The process “j *&
~ & = 5 '_ L
4 Can record music
/ generated through busding
e~ and play 1 udormy

STORYBOARD

But | heard that the
environment in the takeaway
shop is very messy, so I'm a

little worried.

| can enter the order code. |

can see the entire process of

how this machine makes my
food,

By building custom
blocks, children can
freely create music.

The speaker is made
of building blocks,
which can arouse
children's interest.

Generate music by buidng
blocks, attact chadren o

iy, andprowde musc ey . Y
enlghiersment or chidren A

- repeesent dfterent sounds.

Decant ash Compact ash

M 1:1 MODEL

Bl ¢us

This Project Introduces A Modular Building-Block-
Speaker Designed To Enhance Children's MusicalAnd
Sensory Development. Each Block Creates AUnique
Tactile Experience Using Materials LikeRubber, Wood,
And Velvet, And Plays A SpecificPiano Note When
Connected. This AllowsChildren To Compose Music
Intuitively ThroughCreative Construction.

Block Audio

A community canteen opened in
my community?
Have a look!

Just heat it up when |
want to eat it.

APP

Use the equipped App to scan
the QR code to obtain raw
material information, It makes
me feel more at ease.

Ttis the tasta | ke
Goodl!

| can choose my own taste
and cooking method, | like it.

Idea

Smart Table Lamp
\PP

App Architecture
v (tabs)
< o)
> ansyics :
_layout.tsx M
v

personalmode.tsx

% relaxmode.tsx u
SceneMode.tsx u
workmode.tsx v

> assets B

> components

> constants

> hooks

> node_modules

> scripts

© gitignore
app.son

7S expo-env.d.s
package-lock json M
package json M

D README.md

& tsconfigjson

LUMO

Features

Implemented features / used technolog




