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Proposal for safety education materials for junior high school technology classes where Al co-evolves with students and teachers
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Abstract We propose an Al-assisted, co-evolutionary safety education system for junior high school technology classes, where students engage in
practical activities such as woodworking and metalworking that inherently involve safety risks. Current instructional environments face limitations
due to large class sizes and the high supervision burden on a single teacher. Moreover, existing textbooks and materials emphasize fundamental safety
awareness but do not sufficiently cultivate students” ability to recognize and prevent hazards autonomously. To address these issues, we propose
introducing a system that integrates wearable cameras, Al-based hazard detection, and KYT (Kiken Yochi Training) to form a cyclical learning process.
During practice sessions, students’ actions are recorded and analyzed by Al: the multimodal model CLIP identifies potentially dangerous scenes, while
YOLO detects specific hazardous regions within each frame. These detected frames are then converted into individualized learning tasks in which
students identify and reason about dangerous points. Their responses are subsequently used to refine both classroom KYT discussions and Al re-
training, allowing students and Al to co-evolve. A prototype implementation confirmed that CLIP could recognize hazardous behaviors such as
operating a drill while wearing gloves, though prompt engineering remains critical for higher precision. YOLO-World accurately detected common
objects (e.g., gloves) but struggled with specialized machinery such as bench drills, indicating the need for domain-specific datasets. This co-
evolutionary model promotes both continuous Al improvement and the development of students” active hazard-perception skills, suggesting a novel

direction for technology-education safety instruction.
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o Operating a benchtop drill press while wearing work
gloves",

"Using a bench drill with gloves on; hand feeding the
rotatlng spindle",

loved hand lowering the quill of a drill press
during 5 rilling",

"Close-up of gloves near the rotating drill press chuck
while drilling",

"Gloved operator pressing the lever of a benchtop drill
press”,

"Work gloves visible while drilling a workpiece on a
drlll gress

"Gloved hands holding the workpiece under a spinning
drill press bit"

1 Column drill (pillar drill) in use; operator wearing

gloves"

"Pedestal drill actively drilling; operator has gloves
on"

1, i ) , e
# Nefative: fERATENCIZRE Y LW S0 (GRF - 51 %)
neg=

Operating a drill press with bare hands and without
gloves )

"Using a bench drill safely with no gloves; bare skin
hands visible"

"Drill press in use; operator not wearing gloves",

"Using a handheld Cordless drill with gloves (not a
drill press)",

Operatlng a lathe with gloves (not a drill press)”,

"Using an angle grinder while wearing gloves (not a
drill press)",

? eratlng a milling machine with gloves (not a drill
press

"Bench grinder with gloves on (not drillin

"Drilling on a benchtop drill press with are hands,
no gloves",

"Drilling on a benchtop drill press with bare hands"
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"Photo of {} in a_workshop."
"Video frame of {} at a school tech lab
"A person { a factory workshop.'

"Close up p%oto of {}.'
"H % -speed video still’of {}."
ety training image showing {}

M5 ERICERALAETY7L—FX

A% 100 BTG LIZEZA, fERITEIRF O E# 6 AT
100%RENICETND, LLARNE, BETEIRF OB 10 &I
S0%IRENCLEEEH TS, ZRATHIRFIZRITEI SRR AL T
LHRREELT, FRERULENFE— T — AN +53 Bo TR0
g R 7 MESHTLEN, ZHUCHEEE G TLEST-fE
S'r'%atfiﬁ@%uzﬁtészioto AZa7 MEW 1 A% Rk EEE

BIET DE FBIRINT 0 RIZ/RDIEBATT DI3ATIHINNT
b\éo e b Rk LARS T ZENEEI/R-TLD, LTIER->T,
fERRATEN D R L2 i/ NRICHIZ 20 3R A Z KT 5720 D
BB ENS, SR OBEN LICBI2BEERRETHIEEZD
na,

L7z CLIP-RN50x64 X = FEE7: ResNet ~X—AET /L Th
D, ERATEN L R EITEND AT T 7% IR BIRRICHE X D2 &8 C
&z, —H T HERAMDBRE HEBRG TOV T LZALE AT
IR BT 5L (B]: ViT-B/32, RN50x4) & D LLEECHc b AS L BT
D, BT, CLIP BT VO | AT XRANRTEE THD

FEERA LofilfE25, FHED A ARGECTHERY — 27l
L. E1vE Al BERCELI9CT H72dI2iE, HAFE CLIP €7
SV AR B FERT IS 7 T RO RO HALD,

723, CLIP O a7 RRECIE, T 7L — MO ERB D&

136



RRBIULEERMAERKT

WZE S TAAT BRELEE THIEBHRSNT, ZOZ LT, Al
2o TNED I RBUCERETI T 22 DSFBIREEICE AT
LIEEBNT D, HEISHOBLEN DL, £ED A SMERITEIO
BRI G m AL, a5 L T AL ISR A 35 B iR
NEEBEHRON LIZORR’HEE 20605, 5#HIF, Tar 7 b
FHZL DM EOENE AL, EERZ OB R 2 RBRIIZEE
R CEAMAAAERETL T,

YOLO iz k2 ¥¢E

AN PASELRNSE ER— VA |5 —> DT
fEREFTOR A LI B LRV 0T~V EBIL, YOLO-
World (2 THIHH 21T 72,

[FAZ I 6 TRTIIDNITHN2Y BRI TETND, —5 T,
FPEIFH I ELTRHLTW b H2 D THE HEiBgE T2
ANZHIBIT DR H D,

—FHTIRU ) (B EAR— V) 138k 4 72T )L &R L THTZ
N, B ER—EEHERULEL TR T EITEAE L, B
OYMEERILELTHRHL TLES T2,

B ER— RO X7 M RIIEE T —2ZE T TV
W28 YOLO-World TIRHIBITEIRN 8 LHfEE3T& D,

6 YOLO %#fE» 7-¥IFEHER

5 BHviz

ARFZETIE, FERERRHIR I DR EHBE OMEE X,
V=T TTNHATE Al %6 A UL 2 R B VAT LOH
HERE L, CLIP Z AW CEBHMEMSEMRITEIZ ML,
YOLO (ZE-> TEARMZRfERE TR E T 5287T, AEN AR
R C-BZ W28 % B HIAT A A E R LTz,

AAETIE, CLIP 3L YOLO-World % AW =GR E DA L)
PEERGEL T2, ZOFER., —E DK E TaRITEIZ#A| TE528
RSN Tz, CLIP IZEDHE Tlx, 7 ar 7R EHeT $ANE
RO TRICESTHEER LORMAHDLLEEZBND,

—J7. YOLO-World (ZEBMIKRHTIE, [V ua—7 1 0k57—
W72 RS LB B OB P CREFR CE TR L, TH EAR—
JUAE (RUL) | DX R BRI S O W TR SR L ETHY
RIS Z < b, 2, FRITFEET LV OFEE T — X E
EERA BTN TN ERRRE ThHEHEEEN S,

INHDRE RN, — KRB ET N AL DEFELEREE D
B AR AT IR R NS LRS-, Lz
T EBIETET /7 —arZl U CHRMT — 2 a3 A0
HEGANTDHUENDH D, £z, CLIP 2L fElR STIRD A E &
YOLO (ZL5M R &l A G d 58T, JOKEE O @V E ik
& TR E DS AT REIC /2 DB 2 HID,

L1, TV —ar ORI EED 5O LRI EBEOFK

2

P

Advanced Institute of Industrial Technology Bulletin Vol 19

HEA~OBANEND, BHEBIOAEEENRELETY—vay T
EROBGEFEREFEET 5T EThHD, V—7ay 7 Tk, Bk
IR BREAZR T L, BNE =T T T NI AT EEELTHE
HHATHTHB), TOMEE CLIP 3L YOLO Tt L, Al ®
e R 0AE B b AR D fERRER SN & O ST I BEMR & L - ME 5, £
7o BINE B A D AL OHER RA2D SR E T 5 29 51658
ZELC, Al LOWMBN L REEROERICG 2 DE BT D,
ZAUTEYD R AT LOEE AL R AEHGNIT DL
ZHIET,

IHIZ, CLIP 7 'ar 7R R YOLO-World (245 HARERE
N—2DfERM R EHEREEZ R L, 2INE 2B ST/ a7
% E &K BN TELEMAERF T2, TRy T MERSCER S
—CDOEBABUT, FEENL 2L A OHBET L LIRAED
ZRMETEDATREMED D,

ASHOBEEL T, V=0 ay TBREEEEE OB L O T
Wi, Mg T — 2 OB T A MEELRE ., AL T L O— kit
REREVEITOND, ZNODORRMEE BFERN AR L2235, 19k
NI PR BUIG ISR D R B OB #EM L LT FEELXH
B9 Al LA TR THRV AT LEEBU T, HifHE IR
TN FODOTERL TOETZL,

2% LR

1. MSIATEBOEA BARAR—VIRE L2 — PIREOER FTORKELS
i 6 4Fhi].2025. Available from:
https://www jpnsport.go jp/anzen/kankobutuichiran/tabid/3053/
Default.aspx

2. SCMREE. ASLORBEEHRAEOBBTWEOHEHIHTD
FERIHE BRSO — 2 UUIE T 2142 (E2E) . 2025. Available
from:
https://www.mext.go.jp/b_menu/houan/an/detail/mext_03106.ht
ml

3. EAETIEE. WEEIIRRY — e AICBE T D 4E$]. 2025. Available from:
https://www.mhlw.go.jp/file/06-Seisakujouhou-11800000-
Shokugyounouryokukaihatsukyoku/02_5.pdf

4. B AR, B 5, AR RO BN O PR E R E 12
BIIHEEERLLZLFEOBREIE. B AEEEIEH F2.
2017;59(1):1-8.

5. JIEE & IR, A E B, 2R ORI BT BT R B
M. B ARBRIE F45E. 2020,43(3):1-9. Available from:
https://www jstage.jst.go.jp/article/jcrdajp/43/3/43_1/_pdf/-char/ja

6. SUEEMFE. TR B - RIER (Bl ) R4, SGBRAAE.
2025. Available from:
https://www.mext.go.jp/a_menu/shotou/new-
cs/senseiouen/mext_02685.html

7. RV TR, B AREE, L0 =BCF, IR, AR, BPE ER7
Betfi - FZRERHC B AR 2R EO TIR—3 <IE A CE D H0 - F 5T
B BT 7 OFE—. NI T HZ B 2. 2025. Available
from: https://kawasaki-
edu.jp/index.cfm/7%2C226%2Cc%2Chtm]/226/25-149-
152.pdf?utm_source=chatgpt.com

8. TTH R, ek e, /K R, R 28 DD O KYT & —h
AW BB OB, B AREERINEE 7258
2012;54(4):205-212.

9. WFRE, AhEt, KREBE. TEREMBHCIITS ICT B4
TEH LB RO RERE. BASE Lraim GE.
2024;48(Suppl.),113-116:
https://www jstage.jst.go.jp/article/jjet/48/Suppl./48_S48060/_pdf/-
char/ja

10, AH 5% Rfm 20l /IR TR S AR AT 2 WCRRE RO
B B B AR AT AORME. AAREE LS
8. ,2025;49(2):341-354. Available from:
https://www jstage.jst.go.jp/article/jjet/49/2/49_48068/_pdf/
-char/ja

11, FEw] B /INRAGAT TE S ek ACZ. SR oK - AT EE7R
BYOD Bt~ VR R EA OBRTE -2 HH. 5 74 BH 1 7, 13-
30,2022. Available from:
https://www jstage.jst.go.jp/article/chigakukyoiku/74/1/74

)

137



RRBIULEERMAERKT

12.

13.

14.

15.

16.

_13/_pdf/-char/ja

HH R, Bl 8, AR, SRR E, T B —. FRZEMRRRIC
LLEHIEEOLRHEL HNELIC VR VAT LOBSE. AAT
DUV = DR RO TR O 10 [B] R K2, 183-
186,2020. Available from:

https://www jstage.jst.go.jp/article/digrajproc/10/0/10_183/
_article/-char/ja/

B ¥k, Microsurgery il AR hL—=27" 2 27 WO FA7 ¥R
—h.32 % 1 5,17,2020. Available from:

https://www jstage jst.go.jp/article/lifesupport/32/1/32_17/_pdf/-
char/ja

Radf())rd A, Kim JW, Hallacy C, Ramesh A, Goh G, Agarwal S,
Sastry G, Askell A, Mishkin P, Clark J, Krueger G, Sutskever 1.
Learning transferable visual models from natural language
supervision. arXiv:2103.00020 [Preprint]. 2021 [cited 2025 Aug
16]. Available from: https://arxiv.org/abs/2103.00020
Redmon J, Divvala S, Girshick R, Farhadi A. You only look once:
Unified, real-time object detection. arXiv:1506.02640 [Preprint].
2016 [cited 2025 Aug 16]. Available from:
https://arxiv.org/abs/1506.02640

Cheng T, Song L, Ge Y, Liu W, Wang X, Shan Y. YOLO-World:
Real-time open-vocabulary object detection. arXiv:2401.17270v1
[Preprint]. 2024 [cited 2025 Aug 16]. Available from:
https://arxiv.org/abs/2401.17270v1

Advanced Institute of Industrial Technology Bulletin Vol 19

138



