B TEAM Hot

H| Al 7|8t 2448 L. SX 2227 Eet
B DLIET AAR

——

Vision Al-Based Real-Time Monitoring System for Musculoskeletal Stain Tasks for Constuction Workers 1 _ | | - _ 4. e - - ‘.'. ~ —
m ZHZ M| LSt ZHErSt TR RA=h W ] =T We T TN
2 SHES §% CCTV A J|uo 1l X FPAE R IR o
e { - - »! - aa ..
I8 EH 7|0 ul2t 23HA & & FEa AlZF A o IRIEEY . e anm a i "LL.
ZE™IS Sall flazds HE 2Y 2 RoRIZAl 2|ZEE X} o to [ §= , B R e

1. el SIS 4 2 XHSHXE = 2. HEd 2=3HA EEX
(2022~2025) (2024)

A SSAF AWM X} Y P BEX} 2|

aBHH BSO = QP — @8 FEX 73.8%(4,6463)7t 800<] O|gie] HEA®HE =
HEPF 2 & FM(EI= 392 2. 8857 70.2%(6,3099¥8)7t 223 A Aol M= AH AbAD X B} :Tf% ,ﬂm%}i; é._cr; - 800! O|Ct2| ZASAZEIOf| A w2t S D2 X} AMolo|2T SisS e E?-IﬁHHEIEAI-’H;BEEF?I}
—i e Ll (ErR o) gheay SR JT XHA|,
P =2 = =71 X4 & =m0 T DT, B\ AE A,
S s 28X A HHESE UHIS S Z2A| e U8 502f O|Sk X1 8 S5CH S Al 2ol 5t
12,000 10.385 Db S B WD AL (BE ) (S ELX} =) oHE 2| X, S 2| Xt
__ 10,000 9,050 2,67893 AP E-ASTl  S=2f Q =l 5F S 2% Ab 9 0.88% M |27t S |
%”_ S (29.8%) SESERILTE ) 5021 OlAl b e il
& 6000 iy 6 309 ~800%<i O|Tk (2t BHEHPE, AL 2LE{R
= 3,676 - S URE| e EXH= =l SE BHE|X} M o| 2ot U=, e e e e Rt
E 4,000 (70.2%) o= HElE U —— A S
" 2,000 . =2 =23 BEHO| 24 Bt5| 7| 418 i SN e i
= 800<] O &t 27 @ MRS
2022%1 20231 20241 20254 7|E} Hies oty BEOR It =7 S5 B s00<f ojgt B 8002 gt et sa|x;, sHa| X} et
IRl o mr o) orE 52T} 8002 ol & 800 ol &t HESiSot US. A 121 - 01 7|t BEEp
BX: 28 -Eg AlZE3 X5t Z=x) X SHE ol 8t S =t Xhad] R 0
r2022~2025 APQIXESHS QF M1 4, 202541 Abet 2 |5 2 SX: D8 (2024 A TESE ST AY) SX: DR BN (2024 AP XESHE S A AMRIOHEIEI 74 AlS @ M16E U H|22=

af 2= S 0|2 = fler dA A7 R oI=H 2

o
02
(2
X
i)
Okl
10
N
>
o
Y
o
L.
2
N
(=
I
i

o= 22xto| okXst HQistAg RATILICL

1. 238 L0|= S A& 2f|=0]| L= 2. x| 1@ SF CCTV 2i=2f 7|8k 3. 44 =X 2| 22484 2EE 23 4. & HE HISF = ==& Flitt 5.8 ¥9ZE CCTV HIgf =5S& FiTr 6. A|AEH2e| FEE 4 =R
fnzE AAA M3 o] $HA| HAP2] Al H|ot il EHA| fta|s M3 2 YOLOv1ln 1=
7i5Tt S5 3P 0| =\ vIASx| =t 7|1E ¥4 CCTV 2120 2| Edh= S 2HRI2| X} A2 S| ST} St SAIZIYGD HE HEdE 05T XTI ALAIZHA A1 BIOJA S X 2 20|
MW X =@ H70] B 2438 a1 o] B4 By ARZEX|CH At 18 x{o] X W e
oHE Al FHHIEIZ} 492 FL0|A BEF2 s/ & 2 Sea 33 e
Fiote erEla FHEIL s Tl -' x AN | XN PC cHE = | 244 TS 918 e E =N v
- ialiﬂl‘;;?a LH2{CHAD, &-SHH|7} H2510f CCTV Hlix| <4 x| =3 | x5 (30FPS) | R8N SIS s ot0] /2 A
2HE Atiztol] w43 s pgmele | PR R AZIXICH Ny BW O I WME BB e e~ S
a EfSMN SR oo xy 2 BE=AUXIgER A Single- QUHENI YW HAM  Grid O x e et e AT =PI B
S W] ulate x| -Ea), o} v Xl , YOLOv11n W) BEx| M BEXUSAN 5 SA oW |2 30FPS
B2l DX 7HE EE, A an v ?IEEEIL\I;’E + Al AJ 7t 2958 % X] O stage W4 =D& 1M 29 eq uE N2 BAl&w 3 o= = s B ax 30FPS (_‘élmél-:fn? & =5
ol= FEMo S Aat WEp} =, o= e AEECHETe el A L2 e TS | 2E5} (KA Edge = e |
b atEsio] Yt Al SEE Woll AN A (TN OOV RUMTE g el w218 mel Qlxa} Eﬂﬂiﬁ_:!liﬁﬂﬂ Two SN 20 VHE INY 2RSSR ': ‘éf‘r. i & o tas 242 =3) BARE 2N 23
Ll Stape WAL =IIL I s S Xd = ¥
Al L AjAF TIFE|IX  oFmig) & Tl B A} OFEAIS D =Xk B Ey|=| i [ T i e v HiE da - 071 Yy A0
B Rl - o rconmo o | HRTEUI oo o el 71w w o XALR? Z17IIME QS P S 28 Muo QU
(71l 242 A3 USRI SALR 2H8 e i o e £ B e e L e S B T e e WG HE WA - S=E #XI% EXuY s % Su.
o0 S i ﬁ}f,‘ﬂﬂ?’%_':_'}:::‘” 271 Bl 210] 7|E QIS BB T v Wy W= DA R e B0 & NN g.:u:lﬂu_éfﬂ‘iig?;ﬂ Nano(n) Nus 85% E'.‘-."'T-:I‘J*.*ii'!:' HE
(Gzh) Hr chmon aa, o | s % e B W20 WO oY SUIEY AW 7% b . b il e
APTE Xi@ ARt AT of e Tl "R A w8, Bottom-Up JERTLE WUDIEM 2 UEe WE 243 S A .
Quare] gy ML) "IE A S KIdh AT SO S TeeoOnNd | e TEEEN AlAH =2 =t S o ] i e i, SRS
= ol Tt 21X| BIE = :
MBS 8 - .
MW A7 2| AAH © ZIE CCTV iZ2te) B84 2 LT7R S = e Rt
¥ . ha § = =5 by EUE w2
shmet Bz ol oo 1= wnElE Gm DEACCTY Elnmiel guE SE | © A1 IR XM MA U U W © i on Bu(snge Stageo) 2 T MY BOLS =k nam swonmaces  ame Q207 ovomus
o| Bk = I Bk FIX| x| - cie xis 2bxjoll TS| 4o 2 - oee. SO 2 O R BIE! K| AMSO SITIC Gpag
EEo| 2HE =ty = 8l gl QNS FH EEIIEI DI REll T2 SFOll HSFR] S| ZxH @ S00°! D|DF BIXPS| SAD2| Dl 519} :!!':E'_'*ﬂ&‘-'l!_;é.!h 1 i &2l 1= W
AVE B M I = M| A ag wgo =2 -
IS BEA I A CCTV FAIT} Al 7|68 BR510] 22Xte] Xl XIS A ZICR A5, 2B2i%4 Tt IS AFH] XiCHiLIC

S X2 A2 A=

= r 30l 2ESkE! S T2 |E S5 Felet #40| st L AlOjE S ddgehi|ct Z|=iStEl T Al 2RHE S5 2=X2] XIS A 2= BA1514, OFS 2MIE g o= ==g8h|Ct. CHE AFE 218i2] 3D B3 =B E JAUSH 85101, 2383 Mt =8 8oL CcL

ZT Al B 2 U CHS 23] =X 3. 3D ZZHWE] HE W B PE

TS (EEE) Ao (EI1s) 3 ==(=13) =2 (CLAHE) ) 2r izt == 32 (voLoviin) [ 71 Z=SHTensorRT) 27 2oi(Fallback) (12 b 13 ERRE k!

>

AT
O U] SAIEE =5 T U ofe] HA-|H o A7) = © Tenso ©rRuntime Fallback © SL1=2 IDE AAIR HIO|E] A2 O HE TS Hezjjoj 3l
=] TIE Sl ZHEo| 2l 24 =58 E El| = =
AIX|ZH Abal| 21 ZHAF e HIA R L e R RS RRE Corps s AR HOIEA ST RS Al | o 7SR SiZtRe THE BE UE A= #2515 S ofa
CE) =x1(2ix] 0l=) M7 (Fast-DcP) (LY =191 741 2! 723} (Padding) ) =ixl o= CE) A=t xicH of=! neauxiast R e =20 s (14 FPEEGEEEHEEN 15 PRt E- T 16 FE L T Bt
. | s - - = ==m= ¥ A= ' gl TS el | Tr ' - -
\ Y & A < = I
: :"-'* - - — i -| ' ’ ’
—3 4 L . &l
GH|LHHX] Aakgk APCE gl A X|HE @ 2= BE A L1y BHE] X Sl 2 M2 © Kalman Filter 9 e S unique ID ©@Time Duration S HAIZHENE 2t AS2|E U @ XFXH FHR] wrad Al G EHE 1] =3 g
WX[SH= 1/4 CH2AEE 04 oF= A |t Z2H| 2= 2= 640X640 HIA F2{3} gﬁgﬁgi S S iﬁ > q}.\‘aﬁlﬁ‘ﬂ,ﬂ;ﬂ Far wx) ﬂgg - .E?I e st =22 #E XS FH 7)slErE st 2R 7jeh APEH S A|AE BEE 23
H3 Eg s £+ 2] =3 BT
04 Al Z|8lF 2A=297] Ei=F S|l mEgF Sl L= AlZF 2 A QUIMIB O KT (KM R} T8 e B9 DAI(AIZHEE SIAIBIO) XEM| B 5+ iy AIZHE RIS O 2 WIFEIC),
1. o2 Z7I&=H U BA e 2. XS o e2= 3. =X XEAM| 241 oA 4. S E SN FIE S04
Zt W27 |E2] BE& HM21HEE MUESH AlZE 4HE T ICIE1 AlZF Aol SEXE2] XM B A510] ZF W22 80 2= S X TIE HAHE BASH0] A7} FHSE T EIIXE XEM| 2} OWAS, REBA, RULA Al 18 @E N 7|8 & SustH
Zigte ® SIS S8 S Age|ct. XHE M2 RnESe R PINSEE AHEeiL|ch. W7} ZaHE Al @ 2ol 4 UG LICE EpRd XHMI'W IR E &8 & PR ELICH
Tt RIS SHXIIE S 8 0N S0t WIEE
OWAS HE&E M2} 7|& OWAS 7} et 2|5 1 R D' : _ S Sl e e B
e AT I A T AT K] e Aleixiel @, W, cha2l, C R T 1€ 2€H € A 21 1 1 12 T
e R T AT AT TR I SHE 471X| ZERol| o= ’ l,'j PHE 2t E » s » HEoHms2 P Vi = 1 o~ 2 2~3 3~4 SUEY WS
- o TR o [t o0 e~ varely 2357 11 FIR= "7} £ COIE] XHak oNY AT W CHZE (25220 =24) B = 51 3 a~7 5-6 THA 2B 58l
FOLM LR PP Pl d RLRU DU LR L (25274 2=24) - TI9d 4 8-15 T o 2 51 Bl
REBA &= M7} 7| & REBA T4 ™ X
r———— AR 2 €| 3EH| At _ - i b I e L il
_ - o A4 21 FS(A, B, C) e i ST . S 2 ) B! Xhi RIS -, @) RULA -
) : . BAER= . T S0E BT 9ius W2k . BHEl SMUSZN P -sg;: ?Tﬂ-il Sz > 151:'”':35:;1' — s12] 238 Xt {RﬁﬁAﬂIAI} “f CRILAL F-i'i‘:l o, o7, WA A, o RULA + REBA ¥
b A I NEEEE]  aam e WS comizises T asnien T OSILGRET T ORUARS . S | SRONNETS | gRE [ SuIRM | emsew
— SIaali g2 RNE ﬂl-ri.tﬂﬂ OWAS « REBA Al 748
RULA & WoZI&E RULA o} €38 & RULA 2 o erlat IR o2}y REBA i
e A 10 Warksheet = ) R2W T sed e R E A
o ram 'IIII-I.!_I'_.I l;l-lm o AVX] ZRAIO] A%t XFAI 1ErA| 2THAl 3¢k 4THA| ’ @ L &, . W x| Al Action A1 =
gl | '_ ' HMIHE BT RIS ¥4 2 =HE P uxishmmz g TEPIeA, B, C ‘;%ﬁ.”;‘;tﬂ:ﬂ‘” WIS e A7 21BN It BEN U BS ANYE
e : 5= (27274 =1) A CHOIE XHE a1 = W o (27270 =24) Abgy T T e i AT 718 FIR w84 ALTH Y &a
. . = . ; RS = e s Wreg B - 3ON oy
DB DR N = A s DR FEH FIRQ! EARD2|E Y =3 i -y o~ 1402
- et T T o TR e T ‘ ’ 1T 2% 3Tk 4k *:f_"_I-'IL'.L: ‘;H Mol RN @ SHRof & ZAIL O & LAIZE = 1AIZY 3O ey
P R R AR N | e 8cC 2 - . 5 - : s
A = “f = -2 W =l ﬂigifﬁiiij} e * &rﬂ P8 BHEL D BuaSo g VI UMK e B W SCH MEMSIT : — ' 3 Gl T LAY 30N ~ 24120 Wi
e S s i B JAANES B r = CHO|E| XHE 2 o XHE A XHE WEin I 2 M BT NS XM (A8 BN ZIE ollAD SIE BRIl KR e LN i AAIZE O &) LAIZE TP} S ot
=XreHl o 2 SEXl © B AL Ol =21 A e K KOSHA GUIDE Gl Al A1 ZADHE 2 |8HO 52 AIeiel 918 @ SUIE{RISHD, APIg =5 Pi2] 8 S ol S @215 8h offleiu|C}.
C— . r—- ‘" —w_am S = == -
1. = 22X (&xH -2 55F =24 2. 7FHH 2X] (J|4l-2p =T El &=241) 3. ESE2Er 2X| (SN -=<2r3E XA 224
A Z|IES 8 R E HEsSti XNESH= 28] 232 4K -5l SL.5HE 4 510q FES HE UX|E FIsH cHZ21 22X S STl =0|= 23 =2 ==Xl O|F Sl XIXH HXHE 1€t 714 WE v X| 23 =2 StAll =3t
FiE =8 HZrerL|Cl. T4l BEHE Ao flElSE ™2 HEN-|CE. EHetET XM B350 RISl ®IPHEN-|Cl.
=<l LH= = X QR =] LH= ZHAH 4 X] QR =] LH= =i er 48X QR
- H|AH Z|IEE sHROeE 938 2 NHAasS= =% 823 « PEM S WUX|E i cH=rM 2 Z2FXH 24 - - =2 X} o|lE 2l XX =XHE T 74 RWUEr uix] 375
Mmooy =gl = [=] [=]
YT . =2 nilael
- TR VA RIE Bl XIS AS{E AKX XpA| _— - | & ram - SUE FS AU A B S S KXE RIS
QA B R Al S - @2 B2 Ul XISFU MW AU = Tt == Dt IS SEA| XA
ehat4d A DSV D WS TS [=] P ~o R
- 2= Bt A = = #H - -
—_— = = == T - 20 > el H|E = dH|C
== g$i§ EEE%I;}EI 273 | = x| — RULA A 4= =gt 27§ ZEAH x| {._4 OWAS &{2| Z= 43 (25}l 4]488) =R E=r x|
2FM| Ay S — RULA 783 (%I9) 2rM A S —» REBA B 75X B4 4% M| 2o 2S4S

— DV L N OA "RE =" el

— eSS A "SFARE|ZLE U5 L.

 mporwrmr A1)

m Al Z|8F P LIE|Z! - G|O|E| B2 X{FEr-2|x E Sl SF= 2 A= Al 718 DUIER Al AS] DS} $X XS UCHE W3 Cf 2HXTH X9l AR PAISEDXE BLICE

1. 21|53 lEse A== & UL E=H==E

) Er A1X] =ped

2.C0|E 22T Sl 2| xE MY 3. HIoIE 22t MHE Al 2 xE 3y

XeIX}2) Ol AE{7|2] Bl S
Q) STl X D) PR D 23 2S
EZ|AES > U= Al

OF2E{7| 2t2]-olsxpPE =t

o~ 85 (35 A0)/ P S (W20
PN PN
U FIUS S NDOR

ZlE 23 3Fxi

e Ehag PO SIAAl D,
Sty TIX] Al SR T30
ZI T =22

HXLAHE X} -4 ULE BPsnd

ALY oLl (HOIE{E =210 S5l 320
AR REoiee] 228 My o

ZHRIE =2 u| A1 e}

<> <&> (J?} Q}ﬁ‘*
=pRixt PIx] 24X ARIXE R 7 |- 244 TS AU TS X135 % ClO|E] 2t AES-256 uied 210l =T FHAL-AlO] 29 WXIX-XIE 2R
1B FIOS<TIonA] s AL HExs Ar.so Nyl 9N TLRERST R W YN N S ol =l - {0 Aol WoLsuUIoSEE NEN MR SE e o oW oluls ol NN WXl RO
A VA BN Mataky O, RN M E el WO T R JAIrea ety sl Ead e RN » U= ot v W N S =as PSSR T UR USSR S|SB u-NMasa
¥i% P T v S B BaE NWOSID VNS 8§ Ml 28 O TP AFL LX) w9 X{% AL O XPEISID RIUYAE 2B IR SlA WS XN o4 v aad 2D 2SR

S. 8% W™ A=
Al Z1¥} SR o AlAWS] 05 019}

A : - 0 : A ] c s E A B C D E SE HE QO S8 o et e agas Yasaxgy fua.
L1 S st | Ascumulted Tima(min) | Nok Lewel _ Tmestamp | 10| | lam | Accumulated. Time(mie) | Risk Lovel Alpea RS DO e e e i
- _ Tmestamp | D Mtem | Accumulated Time(min)  Risk Level BPRRTDPPR 2026-00.20 01:36.05 1302 HgE 013 Y SRk R 0260820013707 1 PR 20 ' o KL e T T L
EIEFEAT . 5026-08-20 013214 198 20-F¥AAHY U §E 004 2 2026-08-20 01:36:12 1 58 @ 0.13 2 2 x| 20260820 01:3746 1 002 0l & MY 0 i B W et TS, MR BRL RY S
-0B-20 01:36: T ' 20 01:3%: =L} 1 - -- w1 xp o A3 2D 2 r DS
2026-08-20 013215 1 79204 v &Y 0.4 M A Rk b 1 O it L d s aoiL Wi Spast © wasmmewrason L S SN Sitis e
A4 e 3 * - : Al b - il fl - \ . g ; - e o %
2026-08-20 01:34:13 1012 # € 3T 037 ¢ 2026-08-20 01:37:02 1002 8 & BY 017 ¢ 0260820014233 1 R U IVANY B 09 B! Q@ worei e pimes mn AR SLICIWE B 8 TN B O A TR




