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Overview & Background
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Solution & Differentiation
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System Architecture Flow
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Hybrid (React+Capacitor)
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SRR

Team Roles & Contributions

(

| HEH Support: DB &7 21ALO|E IS (GPS ZHE XZ &4) )

e ©  LHE 4t

(=]
=

EIZ} . Frontend

(React) (Capacitoa (Tmap APD @oice UD

v Capacitor+React 5t0|H2|E & 1%
v Tmap APl + AlA FHF(GPS/LIEH
v 100% Voice Ul (No-Touch QIE{H|0]A)

v Y TTS M=% Queue A|AE]

"SHERJ0I} ATEF0IS] FHE PLIZE!
mEEYCY

o|X|=
Backend - Cloud

(FastAPD @WS 53) (Su pa bas@ (PostGISD

v FastAPI 25 API OF7| Sl A M|

v AWS S3 + Supabase O| 23} THo| Z2tQI
v PostGIS 27t HIO|E| RPC 2EZ 2%
v WAL 7|8t Zero-Refresh Admin 7%

"CO/E{S] +FLES SN, M2 4 2l
HoIE 2 181"

X

P

Al

- Algorithm
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ransfer Learning

~ YOLOv26n 80—13 2{|0|5 7FX|X|7|

v
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Project Timeline & Methodology

STEP1
02.09 ~02.10

o}

718l & H=2Lt

oto|C|of 2y

STEP 2
02.11~02.12

HERE

i

- YOLO 2 &t& AlE

- CI[O]Ef Al EpAR

a
- Tmap + ZoliE EHX| Met

STEP 3
02.13~02.19

 THEUA BM 43

STEP 4
02.19~02.24

- 30FPS 2L|HO[A =t
- GPS 2% EH HAE

- 2ERE R E|AE
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Comprehensive Tech Stack & Development Environment

</> Development

0S / Hardware

= Galaxy Book2 = Android Device

&« MacBook Air M4

Languages
# Python 3.10.4
IDE / Environment

£ Java SDK 17 TypeScript /JS

Infrastructure & Backend

Framework [ Server

+# FastAPI ) & ngrok (Tunneling)

DEE]EE
(5 Supabase (PostgreSQL) )
Storage & Version Control

0 Android Studio (Pixel9) & VS Code G Colab A Antigravity *s AWSS3) & Git  © GitHub

b React

40 Al&Data 2e2 Collaboration & Design
LLM (GenAl} Documentation

@ Gemini  ® ChatGPT Pro B8 Notion  @Discord @& Chrome
Computer Vision Visualization

® YOLOvV26n) % Roboflow 2 Napkin Al B MS PowerPoint = Genspark  FFmpeg = golpoai

Model Optimization
(® TFLite (On-Device))

Monitoring / Demo
m« QuickTime Player
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e Bl diH=E Mal EREAE mHIt
Al 2g! HAE{O}O] &

Custom Al Model & Algorithms

/YOLOv26n (You Only Look Once)3i & #i2| \ YOLOv26n 75 7|
O|0|X| MAIE T+t HEF Z0{(Look Once) wl e 4O

12| 2|X[(Bounding Box)2t ZF(Class)E SAl0l| o=

Of=1-p/ [+ N
i3 | [ s
ZHE E3}

SEETERIDEY

A E 2Axete] HelE A
7Ie S B W us g

II
2HY StF0l| M2l HAIZEM(30 FPS)2 <l3H 2ll0|0{E %X SH80 -> 13)3t 1, Qc\ulolAﬂMlE'x\
Ty 2UE B é’l‘-li NE
\EB-OH o= EfX|of| E=tEl ol &5 HE -/

N N WalkMate 2HI £2 &5 J|M
e E—— A
(o]

2C|Hfo|A XXM} A|ZHEOHQ! 23 oHMZ 2|8t £X|X|H(Latency < 300ms)
StA =2 28l 7IH2 Nano(n) A€ 2 & MA.
M5 H|a: 7|Z YOLOvVS/v10 CHH| At 80| 7

SHHY 717| 2 A2 S HHEE| 22

@
ME1 YOLOV26nE AEHSEO]

o =
34ms
HE FY: 4% DU|E B Ho|B(ULE, B2 5) x/o) SoiE
\II_'IO| & (Transfer Learning)% Eof MR ™ JI58 =F2 mAP EEHS/ =3 oY

Jlg 2y
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Custom Al Model & Algorithms

4 I

Q13 SHAME: 640 X 640 RGB 0|0|X| AEZ! AL,
@2 = 24 Hlo]o] 7LA: = 2607H 2{|0|0{2 O|F0{Zl M MAY 2,
%] 3l(Optimization): TFLite Float 32-bit H&t2 Ed| 22 3 7|2 54MBZ %, 2HIY 7|7]9] K2 2|
HRE2 YF1 HiHZ| 282 &4
N
CI-’E £2A(105): COCO Dataset 7|8t (At2h, AFSXH HA § EHA 74
E3} 22A(35): Roboflow £Z! HIO|E| (E2E, &40t 5 HHZ E3})
@ O|O|E{Ml X Person (Class 0): 268,02971 (%|C} 2I)

Car (Class 2): 45,4497
E3} 24H|: Bollard(3,5847), Banner(2,3887), Kickboard(3,36471)

ot& WH: MOo| &&(Transfer Learning) M 8. 4 bollard g

\ ATA X-banner detection
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Custom Al Model & Algorithms

K @ HAH Floj=

80

7|1E

person car bus truck bicycle
motorcycle trafficlight stopsign bench

dog

*#+ &7} 3t& (Transfer Learning)

ASEIE o #2|5E

Y @AM 22|15

Distance (m) =
(Real H x Focal L)
— BoundingBox Pixel H

HIE - R - A - BA -
5m Ol 4| 23

Im

H4 Eolim) "HA E=<ln)

N

==

@ 3m O[] 3
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e B dYE 43 EfERE Bt

AF2 X} UI/UX

User Application Features & Experience

& 100% Voice Ul @ XNsd MM FH O ANALEEH

i o 22 0l Al HCh 2HZ 7} Obl AT e ot
~2 QHffSHF" > STTRA > Tmap €& GPS Bearing (90%) + L& gt LPF (10%) & A ol H H
N N N o|= =oll N oM "3A Ao = SOLFEMR"
$171 EfX17} 715 B o 27 84 QIE{Ho|A T R i s N,

XS HX| STE KBHOI 27 T

(No-Touch Interface) (wg s aneis x| 24 UK

L TTS £M2¢| 7 (Priority Queue) W 72| 7|uk 2l TE

PL: HOKE AT(SA)| > p2: Lo (Ch7] = XiA) - MEDIUM: 3m O]

OLIQ ZE WX|Z 93t KE MM AJAH 2=

=
Folojet A2 FZ HAH EA|

S/WOL7 R 2 StERH 54 ME o 5=
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User Application Features & Experience
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e ® weE M3 esizag Wl
22| X} CHA| R E

Admin Dashboard & Monitoring System

19 HAIZHS|EY (Heatmap) v EA AIRE
SRE QHE FEE HIEOCZ EM L Y 1 UWHEE e = LM F0[, AIZIHE HIE REUE S E XIEE A|23}6t0]
S|EY SHAHEZE A[2f3t ClolE Z[gt oA E K|
oH_2ll 7t X|of gl= AlA|Zt Cf|O|E HIH N 2L 2| EE XI5 MM O|o|H XS

</>react-leaflet [=Recharts
B3 Y| F0f & Action 4 User Friendly
FE AFEl AA|ZE 2E 51 S X K| A (Action) 22| Ct3R2E, ALO|=Ht collapse, filter, pagination, items per page, 8&
Ha s Ha|= - ot A X5 Hjo|2 CIO|E{H|O| A csv MU Z LHELYZ|, M|FEEA K 2| AEl HA I 0| X| =

25AWS S3 Integration
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e B dYE 43 EfERE Bt
ol = mo| 2ol

Backend Architecture & Data Pipeline

0 =ciufolA Al EX|

YOLOv26n

Calmage (Blob) EAMetadata
AWSS39H HEE Supabase DB X7
CDN URL tst (RIE/EE 2 e - Z4A[H)
( # 7] 9| Blob — 3 H12 /X3 | Meta — Supabase A2l |5i3} )
v

70%+

Response
Speed

¥4 PostGIS RPC (Stored Procedure)

27t WE DB Y X2| - ST A= 70% 34

v

4> PostgreSQL WAL S CZAdmin Dashboard
Realtime EZCEIHAE Zero-Refresh Update
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E{ZEL0| =T 22 A|AH

Enterprise-Grade Logging Architecture

U IhAIY g

A
& Ozl 23 2Ho|M & BERX MAZHBLEE
» [logs AERQIE JHAHZ E{O|'D T & Glo| ZA| &l
S XS IRl 222 M 22 Y 9l)| S5 AXe) ) ot o1 _
EEE._I H Kt wHolle A%t 10| AP &EH H|2 7ts
H ] 7 OFHISE C|HHZ) Q) $49] A& H|QFR ok
app.log.2026-02-19 T_m“ == T
app.10g.2026-02-20 oe 7158
app.log (%)
v Efy =
{2 K& XHS ofzfolel. |9l mHele sxY 2tk 7|2 Request Lifecycle =5: A|Zf([5) ~ 2t=( =)
Device /API ZZ /HTTP ZE / Latency (ms) £t 7|2
gzl X3} HHS oAl Ik ol M HS £ =3 HEAN X & o=
; - INFO - @ [28 23] 200 | A2AM2F: 145.95ms
o logs - INFO - @ [28 A=) POST /apifvi/navigation/path/ | Device: WalkMate-App
averlog " - INFO - @ [R3 28] 200 | £R2A7Z': 128.51ms
o ' - INFO - @ [23 AE] POST fapifvi/reports/ | Device: WalkMate-App
o - INFO - @ [23 2=2] 200 | 222t 1157.40ms
O - INFO - @ [28 AE] POST /apifvi/reports/ | Device: WalkMate-App
i - INFO - @@ [23 2] 200 | 2242t 423.73ms
- = INFO - @ [238 AE] POST fapifvl/reports/ | Device: WalkMate-App
= e Y - INFO - @ [2Y 23] 200 | £8ARb: 277.41ns
project_features.md - - INFO - @ [R% A®] GET /logs | Device: Mozilla/5.8 (Macintosh; Intel Mac 0S X 1
. - INFO - @ [2F 28] 200 | 22417 3.17ms 17/30
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Market Size Analysis (TAM - SAM - SOM)

TAM

Total Addressable

SEHAIEXS

SAM

Available

SOM

2L |7+xro|.|o
Serviceable = + CSR/PM A

e B dYE 43 EfERE Bt

OFEAIE| 2FH + MaaS AlE et

H

0F 2 oFxt 1,370t

serviceable MRS BRI EREN 2026 27: PM 8AF+ K-ESG 8A}+ XIXEH| 10 + L{H] 34}

Obtainable

Grand View Research (2025), MarketsandMarkets (2025),

| TAM =X

Precedence Research (2024)

R ofja =X
UHOPH S H| 1A} = 7HE O 7|2 A 2] (2022~2026)

SAM &1
KOSIS 2 =X| 2 Zolfelaigt (2024), = 7HH|O|E{A| QFE AL (2024)

ESG &KX
S AMQIE S| & K-ESGHEI0|AA ALS|H JHK] HI1A (2025)

19/30



4ol 2% 30 &

Revenue Model: Three Pillars

=}
N

o B2B — PM 4|
ZolZ H0{ API

Etzl

2 1508t 2

ROI ZOIE
2|11 10f Zols| o 40t 2
— 2380} MH £7 A 2H gy

B2G — X|XHH|

ADLE ot 22|

Etzll

CEEDGEEEDICD)

tHAE 23|

Basic

Standard e

& 2500 3

Premium oz api ois + 012l X1 B4

. ESG— 7| =&
CIXE A 25

Etzll

Premium

o 1.
Visionary =x
= O
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Al 2 CoH kA
Partnership Roadmap & Revenue Scenario
@ E 25Y jE 1%
e,
o v o LY
PM | K-ESG Zato[giA XIRER|/ 7|2 Liu| |01 4 1 gl-l
L]
87HAL 87HA 10%] 37HAE
2026 SOM &4
1.449 8% 4.4 1.56%
8AF X & 1502+ 8AF X & 1242 108 X & 2002t 3AF X & 5Tt
oS 3T EE 2EW
HABEL gt Argx} g HIOIE] Abe! 2% Why U2
y Us?
PM 24 & XIXHH| HIEE ESG Li7|g =202 BTN
ZN A2 BE NS

SIERof 24 23
= | Ssoe =501

-
=4

!

LiH| APIZ S350
x4 B2B AFY taH

|~

v HQIZ /Y| HE &2
v ESG®EE8H 3rhzt

v OO 518 2
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ROI 24 & SX} Het

ROl Analysis & Break-Even Point Roadmap

v =X

Jjot

)

Hgt Efolajol

T —_

Bzt — £
elzat

I=EQAIDY D3 EE EXL

Bt — M|

+E3 57 7 + 82 PM 3AL AR 2t A OiZ= 7hAIS

N M

obH 7| — BEP 24

HY 18~ 247112 L SX T2 ol (BHE w22l X Z4)

]

"AFEXIIAH| 22 5HX| g

Q

L|c. cix 3

e B HHE HELIA EBg

$ O|3{2tA|XHE ROI

o

RIxEA| 2

oHo1g 2k

ESG 2E4d Szt
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Al EB{E4E! (Part 1)

Al Model Troubleshooting: Detection Strategy & Environment

@ HXEE gx Ao

BEFORE — 2] &4}

normal & &2 — broken 3| &3 —
sh& Al Lt HEELEX] QE*XI / HXES Sle

o
=]

OfF #AfxI% £ T
S0/ 6 98 ) B2 olo] x| 5

=
HAEE 27| — ZoiE AH gx| 2YHE — oy BX| =E

Lot

0] 28 83 EX

BEFORE — 2| %14
2 Z0iCE CHE 2t — Ot pull otof gt — 22 AlX|L|0f2! I X|H

& Docker ZH|O|{ =¢}

ol (o] ]
s= =

AFTER — &i{Z ntd 2! Hat
Docker ZiH|O| = =t bY ot — I 38 ShA

Jiot

W docker dasktop e

e

| \ X
oy .Strought block normal 0.6§

Qe [mx) @ P e o 5 (B

I SEETp———

rane Containr 10 mage P PN Laok s Acsons

) s - ° 5 ® e @

Muth-costaines appications Containeize your sppiication,
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He = wHE g1 EXEass )
Al EE{E+~E (Part 2)

Al Model Troubleshooting: Image Processing & Model Selection

Auto-Orient
7% Bounding Box 90 3|H 25|

BEFORE — 2| $4

NE &#d — EHIEfHIOIEi LS - 222 JI2AE - jpg &A [ Bbox ZHE JLHR + AFFITH N2 3| H —
Bbox7} 90E E0}Z+ Xz Hel

& Roboflow auto-orient MA{2]

AFTER — {2 2Pd 3 Zat

Roboflow CH2EE A| auto-orient 2| &8 — H|EHH|O|E X} 23 — Bbox & EA|

) 29 ¥ 25

29 nolE Ly =2 e bl (VEIT B
BEFORE — -E-x‘“ ?’Jé," YoLom vn]\mﬁ;,us vu:nﬂs pt yolollm.pt ] ] ("] ]
yolol1ln-obb.pt tflite (42t 0| X[, yololln-seg == A|7t 1ICt 0|4 — 2C[HIO| A HYZ ST} i T : " » = =
yolollx-seq.pt
olo26n.pt D2 HA
29 0 ols = =g o8 1] U=z
YOLO26 n\.n}m nl L\\kHs a yoloZém.pt - L] L] L]
AFTER — ol 2 2t ! 23|
- " YOLO26- yolo26n-5eq.pt yolo2és-seq.pt - - - -
yolo26n.pt 22 - tflite HS X[ + HIE X2 &5 — 2C|HIO|A HE M2 seg yoloZén-seg Bt yolo2él-seq.at

yolazex-seq. pt
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MM & 2LC|2 EB{EAE! (Part 1)

Sensor & Audio Troubleshooting: TTS & Navigation

o) TTSSM ehll 5 Y HZ 2L
BEFORE — & &4
XCF A4l majjol 2t HEAl s Xt Ag| E =S const S
Aljl'—l—o_l_lzi '”|:| Dxl_)TTshlﬂ_)Tl_ |AEE if (! return
Y Throttling & Priority Queue if (ttsQueue.current
AFTER — offZ 2} 9 Ha} ttsQueue.current.push
59 2| 3% Xt + 42| 7|t QUAS > ohf LZE 323} e
O HN& 29 Al Ly A[o] M SHAE Ha :

if (targetGpsHeading t== null

let

BEFORE — 24| 214
K&/™HX| Al GPSE 2 =

& Sensor Fusion & LPF .

AFTER —6liZ 2t™ o
t2|A MM + GPS &4

S — St HE X| a2 3| H

else
let

F=nlj
+ LPF(alpha=0.15) —» 2=2{2 3k Mgl

[

const

targetGpsHeading

string, isObstacle

+ 548) % 360) -

+ 540) % 360

- 120

SACti:

some(m => m

- gpsActiveTime

360

e HE
boolean
=== &&m

WeE g7 ERiEay Lo
false) =»
= return
< aeee
e.1
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MM & 2L EZE4E! (Part 2)
Sensor & Audio Troubleshooting: Navigation & Accessibility

of MAZQIE oSt 9l A XpE X2

BEFORE — 24| $i&
ZE O S CI2 XA T2 — oM x| 23 23t 2o
Q pjaf x|H™ <& MM (Reverse Search)

AFTER — ol Z 21d 9! Za}
15m O|Lf Oz K| oz et — 1%l

A
o
>
oln
e
Hu
i}
bt
ikl
re

) HIZ Hi2|0{(Zero-Barrier) UX

BEFORE — 2H| 214t
A2 2/C) MY HARS + QE{X BF + 34 214 A

b & 0= 22 + 33| EX| + 2T HE

AFTER —dliZ 2td o ZHat
= HE 25| >A8 /33| K-S = /st

>

0

’

k=g, SfE='OpLI 2"

e E

let -1
for (let routeData.length - 1 >=
const getDistance
if < 15
break

lastGuideIndex

button

className="flex-1 w-full outline-nc

onClick: =>» { stoplListening
aria-label-"Confirm Destinatio

button

button

className="flex-1 w-full outline-n

onClick: => { stopListening

aria-label="Deny De

button

onConfirm

onDeny

"It
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DB E2{S+#% (Part1)

Database & Backend Troubleshooting: Logging & Error Handling

> Ngrok &Z 21 gtolo] ofz{2

BEFORE — 2| &4
ngrok HIAE & El2I0| A2t 28 BX| 23 C|H2 XA

# Log Sh

ng Endpoint 73

AFTER — i 2 2} 3 ZHat
FastAPI 21 AEIZQIE =7 — oA HAIZE 23 el 7ts — CHZ £S5 i

Commits: 433¢f50, 4688602, 3406165

A o] Mz| 2o R oIt A 32fA|

BEFORE — 2| %14
ofl 21zt L Al M J2HA] — ZEE of[2] &

===

© Error Handling & Soft Delete

AFTER — sl Z 2P 5! Zat

Exception Handling + Soft Delete & — M oHg3} 51 S 4l 2| H 2h4

(=3

0ok

Commit: feel8ba (021 % 0j2/4{2))

L Arangar nacs i) -
2026-02-19 17:26:20,223 - INFO -
2026-02-19 17:26:20,666 - INFO -
2026-02-19 17:26:23,295 - INFO -
2026-02-19 17:26:23,757 - INFO -
2026-02-19 17:26:26,215 - INFO -
2026-02-19 17:26:26,522 - INFO -
2026-02-19 17:26:29,190 - INFO -
2026-02-19 17:26:29,586 - INFO -
2026-02-19 17:26:32,265 - INFO -
2026-02-19 17:26:32,679 - INFO -
2026-02-19 17:26:35,073 - INFO -
2026-02-19 17:26:35,425 - INFO -

Real-time Bounding Box Mirror
=TT

L == | wen | = || ] -] [mwrw] = |
U

® @8 @ lcahosta0myiogs X @ ResltmeDB Minor fymhl X+
G R @ keahostE00iiogs

2026-02-23 10:05:41,100 - INFO - @ (24 AE) GET /mirror | Device: Mozillas5.@ (Macintash; Intel Mac 0S X 18_15_0
2026-02-23 10:85:41,104 ~ INFO - M [28 5] 200 | 2AR: 3.36ns

2626-02-23 18:05:41,200 — INFO - @ (2% A%] GET /api/vl/reparts/ | Dewice: Mozilla/5.8 (Macintosh; Intel Mac 0S5
Safari/s37.36

2026-02-23 10:05:42,896 - INFO - @ (28 #&) 200 | £2A7: 1687.48m:

2026-02-23 10:06:02,123 - INFO - @ [28 AR GET /logs | Device: Wozilla/s.0 Macintosh; Intel Mac 05 X 16_15_7)
2026-02-23 10:06:02,125 — INFO — @ [2F ©2] 200 | 28N 88ns

2026-82-23 10:19:24,404 - INFO - @ (2% A POST fﬂDJfUl/ﬂﬂvlqﬂllﬂnfDﬂlhf | Device: WalkMate-App

2026-02-23 10:19:24,564 — INFO - B [98 ©3] 200 | £2A2: 180.36ms

2026-02-23 18:19:33,539 - INFO — @ [28 A1%) POST /api/vl/reports/ | Device: WalkMate-App

[23 AlZt] POST /api/vl/reports/ | Device: Wa
[2% 28] 200 | A2RAIZt: 442.91ms
[2% AIZ] POST /api/vl/reports/ | Device: Wa
[2% 28] 200 | £2ARF: 461.79ms
[2% AIZt] POST /api/vl/reports/ | Device: Wa
2] 200 | 22412t 306.81ms
[2% Al=t] POST /api/vl/reports/ | Device: Wa
[2% 28] 200 | 22A1ZH: 395.96ms
[2% AE] POST /api/vi/reports/ | Device: Wa
[2% 28] 200 | ARA1ZH: 414.10ms
[23 AlZt] POST /api/vl/reports/ | Device: Wa
[23 &8] 200 | 22A12t: 352.19ms

R R R R R RN
o)
o

status_coae=see,
content={
“detail”: "Internal Server Error"”

“error”: str(exc)
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DB E2{S+E (Part 2)

Database & Backend Troubleshooting: APl Architecture & S3 Configuration

ISSUE 03
API X A7 M4

from app.models impol
C9} BHX| 922 — 9= 0f242 (RESTFul /%) B
e ]

eport

ol Za}
Ol EA| OFXIA] SFAF
[=) o oo

ES
@app. post(“/api/vl/tes

= =X Tt} — RESTful 2|HEZ — H|O[E AH| =

o

ISSUE 04
S30[Ojx] At 2F

0] Rz 2iR]ol ch o

O|0|X| URL 2E A| AABEA () L= 403 Forbidden

o' Bucket Policy JSON &H
" "arn:a ‘.sZ:::amznrwalkmale/"‘

FTER 23
I =2| XH¢h oA = Bucket Policy JSONOI|A Get Object %t =7t — O|OJX| At HA|
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Self-Evaluation & Retrospective
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