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Pose Cycles EREHITN IMU
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01/WHATITIS

X ERE R AR ?

What problem does it solve?

R 35 BA

TOPDMS Trampoline Lab 2 A T iR~ & RH AN R 5T RSE. ©IEAIMP I AED)
RN TSR, TER. TEHNHIE.

Y/

CEPARAKBRABREERE, ERTHREEEH. ARKARBRES. TRAKRRS

FEXER , UR443E6 MU 5R P RGN N G — K6t E #,

English

TOPDMS Trampoline Lab is a local analysis system for trampoline product experience

R&D. It converts human motion in video into measurable, reviewable, and traceable data.

It helps teams evaluate jump-cycle stability, beat fit, team synchronization, cross-sample

differences, and future fusion with WitMotion IMU and user feedback.

1 8

AR HbIZE 1T RAAZR EBR
Local-first Team max

100 IMU

EWED LIFENER
Beat-fit max WitMotion ready
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02/ QUICK START

25 58 B — X,

Run a test in five steps

£\ | Choose input

EEM, MARHERE, RWAR/FH, &K
BASRE , REBETRDTTE .

R B | Configure

EEEAAK, BERK, FRTH, 7%
TR, ZHE. IMUBRRNSELS B,

SR | Review

EE L TIHRUWH. A%, T9. ZA
RAR , HEIEGE R,

F A\ {EE. | Enter metadata

HENHARS. &m. HIRE. Wit E,
#iF , I NBEX R,

#1794 | Run

EEHEZFTA , REmEHBMUWM, PDF
&, JSON S5HEEE,
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03 /GUITOUR

X4 57 T PR R

Interface walkthrough

A s

Trampoline Lab Prototype 1v0.1.16 Trampoline Lab Prototype 1 v0.1.16
> BRAER /Releases mac0s A MIARE S ABENERIF 4 | Copyright (c) 2026 TOPDMS Lab. Allrights reserved. > RRAEE /Releases macOs A EHERITF 547 | Copyright (<) 2026 TOPDMS Lab. All rights reservec

i WEBRE WEX FHLCR LSREE RKE XT AL Hik FHRCR SREE RE XF

WAES HHAEA fERE e 4T LR

Test 2020520 04246 p—— P

WHAR MWHAERS Ui

- % Chrome SRIBATHREUE, 2TEH webm MI; BRI FHBUL RSN ZMREIT 547

RS ES MR ENE kg i

] BB ~) [mamwien | [ Fagn |
A FEEN.

Drag and drop file her

. Dragand drop il here Browse files
 Limit 4GB per il - MP3, MOV, AV, MK\, WEEM, MPEGA

RBNARARE

FEM A | New Test ¥ % 28 5% % / Browser Recording
EHERHE , ERE20M,. BRSASZU Chrome mJi%# iPhone £ B @,
L,

Trampoline Lab Prototype 1v0.1.16 Trampoline Lab Prototype 1v0.1.16

> B Releases > RS Releases macOS RIS ARHEMTE S | ony

mRNE NEERY ARk FRER LSREK GE XTF RN UEBRY MRk FRER SRER RE XF
. . ) e

SHTIRE / Analysis Settings

TesT 20260524 000742
BTHE O
BRI O B0 O WS

HARIRZ, BNRFTERTESXR BESHERATSUESNT

AfFiRgIES
2A O HN

FMBSIRIIAR

8

EIABIE S 94 A TR,

%’ | Settings £ R E# | Result Review
BA/ER., E85F®. IMU, TTHDH. ETRXBRMIR, <M, PDF S&Mtim

%ﬁﬁjzﬁ'\o 'I:I:I'°
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> BRAER / Releases

i $£4£55 [ History
MIBRES HBHEAETE , S FERE.

ototype 110.1.16

TOPDMS Lab, All

Trampoline Lab Prototype 1v0.1.16

WRNE WRBRE BBk HRiCR SREE 9B XT

test id session_dir

TEST 20260524 090742

0PDS Lab. Al rights reserved

metadata_path

20260524 030742

TOPDMS Trampoline Lab Bilingual Manual

Deploy

ights reserved.

> RRAER /Releases

TEST 20260523 232133

TEST 20260523 224957

20260523 232133

TEST 20260523 214157

20260523 224957

TEST 20260523 210923

20260523 214157

(OVERLAY_LAYOUT_SMOKE

20260523 210923

TEST 20260523 193854

(_LAYOUT_SHOKE

(OVERLAY_SMOKE

20260523 193854

SMOKE

MULTIPOSE_SMOKE

TEST 20260523 185353

_SMOKE

20260523 185353

macos

Trampoline Lab Prototype 110116

Copyright (c) 2026 TOPDMS Lab. Al ghts reserved.

version date

0116 20260524

0115 20260524

0114 20260524

0113 20260524

0112 20260524

Deploy

Trampoline Lab Prototype 1 v0.1.16
EDIERS R 5347 | Copyright (c) 2026 TOPDMS Lab. All rights reserved.

RN UESRY MRk FRER SRER BE XTF

KRR 5 KRS / Copyright & Version
‘Anomaly cycle filtering. RREGTR Add adaptive filtering for incomplete, low-confidence, physica
Jump performance summary  BUERRIIPE Add always-on jump performance statistics and stability scorit
Team trampoline mode ERRARBR R Add team mode with up to 8 people, per-person jump cycles,
Music beat it analysis ERTRAMHH ‘Add optional audio beat analysis, jump-to-beat scoring, and i

o1l 20260524

0110 20260523

XF | About
MRAIEA, MRAX, HITE T,

file:///Users/david/Documents/%E8%B7%B3%ES5%B A %8 AIMU%2B %E8% A7 %86%E9 % A2%91/docs/TOPDMS_Trampoline_Lab_Bilingual_Manual.html

5/20



2026/5/26 08:56 TOPDMS Trampoline Lab Bilingual Manual

04 [ PRINCIPLES

BEFRESHIEEER

Principles and data pipeline

TOPDMS Trampoline Lab 4#rZ2+3 / Analysis Architecture

MREBIRF LT FrE SRR R —&R B #hZE4 - All data is organized around one shared timeline.

FE N ik =) MediaPipe ki =) BKERER/ SR/ FMBPM / &3E =) ZINFLYT / PDF 3
EH/BEL/ B [ BEAFBA / BRER RIBTEHS S/ 5/ HB\NE L £ / JSON / Unity
AHTHE B e FEIE OBS

Z—ptiE B / Shared timestamps: video frames + jump events + future IMU samples +

BEER E B 5/ K3t / Jump Cycle and Timeline Alignment

A7~ IMU ~ I AR Bk 2IE — 45 session B jaldh » Video, IMU, and feedback should share one session timeline.

H#E& / Prepare #EBk / Takeoff Rz / Air %t / Landing &SR T—HL/
Pause or next

- — :

0Os 1s 2s 3s 4s 5s és

SmE/B height
FM % / User feedback
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B} 1) il R A s

B-0ES., SMREREM. FERK IMU FHRNA PRI ER X FF2E —2%% session Bf[H]
o

Each pose frame, event, future IMU sample, and feedback entry should align to one
session timeline.

JSON &z {EFE &l
SWEFEM pose_frames.json FRIREN AT & A KA B 2R RE R

The action library is built from reusable pose sequences.

W5 AT A&
PDF/& MALSAE FIFF 4 Y038 , JSON EFI R 57 RISHRTE L.

PDF and overlays communicate results; JSON enables modeling and product targets.
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05 /LIVE AND UNITY

SERHEHT. Unity E85HIE

Realtime analysis, Unity stage, and streaming

7L 5 Unity @4 / Live Preview and Unity Stage

Python ATTRESHNEDHT ; Unity ATTEAFH 3D %A ~ ERAMIIG R -
Python handles capture and analysis; Unity renders the 3D stage, avatar, and show output.

) Unity Stage
TOPDMS Live Core
i In| t
#A Inpu — o

SER Z AR A

iPhone 125t > warEx ﬁiﬁgg
Mac 15 3 BPM / 54 -

SRS BT MEgEAS T

\ OBS / Screen

ke

Unity Bridge BT
JSON: data/live/unity_bridge_state.jso Sl
UDP: 127.0.0.1:5055 V=R

KRR AR

o BRBLER  BEIHMLFE R
o MIASCHFIESERT - AR SRR EN 7,
e EXKOMUEEK : £H Pose JSON iz Unity,

Live input modes

e Live camera for on-site tests.
e Realtime video file for stable debugging.
e Completed-analysis replay for Unity stage development.
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06 [ EXAMPLES

SR HSMATR

Examples and use cases

REWKTEERTHOMN , LBREMR HAREBHAMRERXN RS 8 A , BFEH
AR5 BPM B{RZE. & RE 5 W A ER.

Enable beat analysis and compare Team mode supports color-coded
motion timing with BPM. skeletons and team metrics.

FRE#EMALRESEL,. BHEE.
SEEHMNA, R,

Compare cycle duration, variability,
anomalies, and feedback.

= B a5 w5 / Example Result Interpretation
— LN RARRILHT - AEEE  REG? 50E? REFREHHR?

BRER R FHEH Mz ‘TS
Jump count Average cycle Detectionrate Beat-fit score
24 0.99s 98.9% 92/ 100

A EfaE 1 / Cycle Stability

St / Anomaly Filtering
R EiE o~ ENIEESTE

Red bar: pause, occlusion, or abnormal
cycle
0.72 0.70 0.75 0.71 0.73 1.34 0.72 0.74 0.69 0.73

GiitASHER: 0 (RBIEREHHER - Exclu
ded from statistics, kept for review.

RZEMESHE : B+ B2 + BIE | Value screenshot
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HHIESTE Ak 8m / Key Frames with Data Overlay

3 N g ; N

TB&E%E / Descent FEfAs® / End

— NS WK B HARY < 8 / Four key frames of a complete
cycle
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FIHAFF44 / Cycle start

15 | t=14.14s | TOPDMS Motion Analysis

/B2 484 / Rise / airborne phase

Cycle 15 | t=14.46s | TOPDMS Motion Analysis

#3%& 1 / Data Overlay

##% i / Data Overlay I

R E

NREREE 2

|

@I /Skelelon  EHjFE/Timestamp  E#IHA / Cyclephase it / Scor T0P3IMS

B/ Skeleton ¥ / Timestamp

B HAE K [ Start

TF&/E3% 48 / Descent / rebound phase F#i% 5% / Cycle end

= 15 | t=14.78s | TOPDMS Motion Analysis C 15 | t=15.11s | TOPDMS Motion Analysis

#HyEE N/ Data O
HUREEN
valid eycl

S

Bt/ skelolon EipE / Timestamp. % / Cycle phase it ¥ / Sco TOPJMS

~B& | Descent ¥ [ Landing

file:///Users/david/Documents/%E8%B7%B3%ES5%B A %8 AIMU%2B %E8% A7 %86%E9 % A2%91/docs/TOPDMS_Trampoline_Lab_Bilingual_Manual.html 11/20



2026/5/26 08:56 TOPDMS Trampoline Lab Bilingual Manual

07 | GROUP FITNESS CASE

BA f2 5 ¥ PR 3R 5

Group fithess trampoline example

R4 MEHARAES | Why the group case matters

TULRSBREATHIR. REAFTEESA. B, THNTEERENFEN , #H AT
BRHYH BAFE R

Professional rebounders are often used in group classes. The system should produce
team-level metrics under multiple people, rhythm, and body differences.

HIBA & B Bk 215 / Group Fitness Trampoline Case

FIRARE8 A | i@ 7 A | B5iR5I6 A | EIBA&HR 77.5

/7Color skeletons

ion Analysis

N o =
yolustion BIABRHER) Team adgpiobity

- 1' ...ri“"‘z ‘k‘”w

- =< - L = __‘h‘ al®
3544 / Beat-fit ;EJ_ 1% / Adaptability
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08 | METRICS

WA R D T R

How to read the results

5 Metric 4 Y Meaning & Fi& R&D use
BEEROXER | Jump count HWINEHWEEARKE, BEREZHESIT,

S EHER | Average cycle TREEEES/N AN FIYR RRE#RERESTE,
.,

BAHAERUE | Cycle B KRR, AR EE IR E .

variability

& #iT% | Beat-fit score FERAP RS ERHSRITHE BEFE. HiR, FREKIT

BE, fho
¥ =& | Detection rate R IhiR Bl 22 Y i EE 1 HHFE RAIEE,
IMU 7= @2 [ IMU IR, B, . WP EXARB[MENEN R
product feel REM, BEITAN

o FTRL R [ Scores are not the end

HoRATHEBERER , TNEMENTRE L. EXHAMBWESUM, EX IMU, A
PR o A E,

Scores support sample comparison, but formal conclusions should combine video, real
IMU, feedback scores, and notes.
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09 /IMU AND SENSORS

SITERRET IMU ENER

WitMotion BLE IMU preparation

#4EEaE IMU 5435 E % / WitMotion IMU + Video Sync
A IMU REARGUGEFIN S5 04 5 5B 2 6L AR M=l IMU -

Real IMU data is valid only when captured live by this system; external videos can only use video analysis or synthetic IMU.

BiNER/ /)RR BB KBRS IR/ FERE FER/ RSt i
Ankle / lower leg Upper-leg near knee Hip / pelvis Chest / sternum
SIS A T angE [] 55 g 38 BFHE
Impact peak Knee damping Rebound transfer Trunk stability

5T 5 OX55 1L 847 BiISHs
— — —

Live recording Service + characteristic 0x51 / 0x52 / 0x53 Overlay + report

macOS : ZAE TR D S8 —% ;| HEME LT Service UUID 5 Notify UUID » #3&iF TOPDMS Camera Helper 3£EY#E F 4R

E 3t IMU 934 8 | Real IMU boundary

HX IMU RERTARSGIG I H N EDS RE, MEWHM, SERFEIRHEA L MIRE
B2 BRI , RBEE RIS MR IMU,

Real IMU is valid only when captured live by this system. External videos can only use
video analysis or synthetic IMU.
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{z M| Position

B ER//NB& | Ankle E P IE{E, AT ZE [ Landing impact Be/
and contact rhythm Orange
R £ KERIMU / Upper-leg BREBE A, HERMB [ Knee damping and % | Green
near knee shock attenuation
5% 2R /REBE / Hip or pelvis B\ MHif [E5%4%5% | Rebound transfer near 5 [ Blue

body center

it &R /Bt & B3 / Chest or HFREM., £SR3/ Trunk stability and 4=

sternum upper-body sway Purple
4451 Packet  IE Data Fi& Use

0x51 ZHINEE | 3-axis acceleration i G, FEiIgE, EHLE

0x52 =i MBIRE | 3-axis gyroscope KT ERTHRERE

0x53 RXHI£8 | Euler angles 230, KTRE. MBLREER
0x54 [ 0x59 17 | Mt WREFFE , ATERENESHER

REBETRARE—D

macOS BEF BN TET M 288 REUEIE |, 1FAKI Service UUID 5 Notify UUID,

&3 Helper Fif

BLE 13 R &)Y TOPDMS Camera Helper B35 , BA Helper E£SE F R,
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EEFRL

BANATREAEFERTERNS— t0; AREXNTEUER,
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10 [ ACTION LIBRARY

WEESRKYT &

Action library and future extension

MEESFRFEEVIA / Action Library and Future Avatar

ENEREAR O RRTFASR - MEM JSON X8 b 2L & RS RIS -

pose_frames.json tRER AR HEHELR ~ui

KR a 5 — e/ LT TR/ — A—fkes - EE-D —_p 2DB %R / Unity g2 #IA

Keypoint sequence Canonical cycle = 2D skeleton / Unity av
Normalized template atar

AKT R : BHES - LTS ~ FREREE - TOPDMS EHE AR R

HEEELR?

MENZEEARFRIXERNEFSY , 255, AHRKE., BERB—4 , BERRESNE
B, BRAATIFEITED, REdE. BHiESME LXK,

How is it built?

Extract keypoint sequences from complete cycles, normalize by body scale, duration,
and phase, then build canonical templates for scoring, animation, coaching, and
competition.
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11/ FILES

MU NHSERXR

Output files and traceability

%4 Path A% Content

raw/ [RIR ¥R [ Raw video
metadata/*json iz TTEIE | Metadata
pose/pose_frames.json B | Pose frames
events/events.json = | Events
segments/segments.json M E& | Segments
imu/imu_samples.json IMU £(#& / IMU data
reports/*pdf k%5 / Report

data/live/unity_bridge_state.json  Unity SERTIRZS / Unity
live state

A& Use

REXKILE K XBEZE
oMo

. AR B #IE.
BRELER.

FYEEE, Unity, IMU REEHY

Eidi,

Rk, &b, WEFFB/E

R B SRR 42 RLER 2N
o

N

ﬁj\gs -‘LSFE\ Fﬁi@ﬁo

NiZEEESIHBEE
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12 | TROUBLESHOOTING

7 DL o] AL 28

Troubleshooting

B Issue Kb E 1 Recommendation

B LT AT | Camera X F) QuickTime, FaceTime, Chrome, OBS & 5RA%EF ; A
cannot open TOPDMS Camera Helper Bz =& F,

SERF{R 18 [ Live preview ERRGIE. BEIBR, 8 2-3mo—XK , HARER EE
is slow I AB

% AR [ Missing REXR, pmilf, BOEYE  SERRIEERNESE

people o

EIFA#E L4 /BLEscan A EEHEMEE Terminal 31 ; £ TOPDMS Camera

aborts Helper , HERSRIAIREH A FE T,
WSS | FHAEMBETIRIEREZNEHS ESE MMM,

Missing audio

|®EZRBEE [ No FRXEMSE ; RESERBMND TAHRER,

snapshots
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13 [ VERSION AND COPYRIGHT

R, WRSERLST

Version, copyright, and limits

i £ 1% BF
Copyright (c) 2026 TOPDMS Lab. All rights reserved.

REAGHMA AT TOPDMS Lab B K7™~ mARMA R 1T, WHERATHAHAMNE
#% , FERERXAENR,

Copyright
Copyright (c) 2026 TOPDMS Lab. All rights reserved.

This system and manual support TOPDMS Lab trampoline product R&D evaluation.
Results support engineering review and do not replace formal certification.

MRA<3%4 | Release notes

Version HIXX English

v0.1.44 WitMotion BLE IMU preparation Sensor preparation and manual updates.
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