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BR O R 2+ 32 5 g V- 1 I IR i DA
BRELIRAT - TRTHETRSK -

REHGAT AR DA rh 3R VR A5 Ol AN E
ARE TAF - I SEAE BSG HIE ERYATHT
ik > Ry H AR AR B B K R fR B 1k ml
AR E FICEE - 7575 TNFD B Nature
Positive SFHIF BRIV R RIS, -

[l

_‘Eﬁ

R AV % M I R AT AT R A
etk RKNE(REH-ZRHRERIREY
% 1% M HE 22 ) (Kunming-Montreal Global
Biodiversity Framework, K-M GBF) [1] fiT#&
R T30 x 30, HAE - S EAREE
MREBEE - LEHRNHAE AR IERE
Bt o FES A EURFE A1~ AloT B2 5G SRl -
L Ry BT Y OR 15 B s 0 JE FH A R SR = -
hHEEE D EE AR EEERE " LR
MEEE I, ML 05 - BA AL BEIER
FeffiefT i S B ER e HIEHZE "THHE
REEE ) S ZEEHEYEE RN R E
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BB BUKEEEITE] -
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23 JUCN AL FH A8k 251457 105 HHE »
Hoh IR 2.8 B KBS BEEY %
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BEME KIS FUEEE COPLS [2] il (&
H-EREDREVZSHEEER) (K-M
GBF ) » WPgafs 103G i i A V) 2 Rt sk
AGHA COP16 [3] HEEN 2030 FEFEE 30 x 30
A 3% 2Bk 30% REI AV R4 %
BRI

% IHER G 5 GBF B75 - 2 HARMR
RETRN - AES

1. T B % IE m 8 # 1 (Nature Positive
Initiative, NPI) [4] » LL 2030 £ {5 1k 3f:
HHEAE YA R B AR -

2. T H % M B W %5 #5 # 1 (Taskforce on
Nature-related Financial Disclosures,
TNFD) [5] » 223K {340 88 3 B ARKHE R
5 B 5 -

3. TR EL L H B #E 9% 1 (Science Based
Targets Network, SBTN) [6] ° 53 UNNE 5
€ HARHB R 5 A TE) -

bEZ AV SR IEEEN R - SR
i H R E AR RRFEN R B - A2 B B
ERR T E A E BT ENEHE - SR A BN E
B ARNIRE LA HAR -

2-2 EEEEXBE

G AR PRE IR B & B H AR IR
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P REJI S By 2 7 Bh B M By AL B - PREE
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1. True Group B Rambhai Barni Rajabhat X
BEE - B — BN A LY ERMAYEF
ERRPEETHERM - 3R HOE R PR
A B ARG+ DU B R G0 By Bl
L HIFITHE - B BRIk A S ffze - {R
A A K G 1 [ g A R i St Wk 9 22 2
[71-

2. Orange 22 F I F AT £eflis 53477 eDNA (3R
5i DNA) 8 - DIEERHIESA Ay A=) 2 65
PN FF A 5 AR 2% - SE R A AT DAE &
[T T i 7Kk A AR RESR A RREAR YL 8] « 53
4 » Orange t Bl Tenaka & 1F » B IEK
T R BRI R S R A
ATEFTIAT » DURIRHER 52 5 i B ey 2 412 A
HARERIR DL - M RE EE BN EEREEE L
fE 9] °

HEERE

2-3 /M

AV Z BRI - SRR IR
MMEFRERREE - HERA T HHEE
B HRE AR KR - BE AR
BAIHT - DA e 7 AR A RE IR
ENMERTT T HEEFE S R
AN EHARER & -

=~ EESRIF

3-1 Al B3EHE

SEBETATHWEN - EYWL K
T B A% B BR B OR G Y B ST A o
SSAEAR R 26T - B - BB T AN AT
REE s JE A 1 Y (E ] (Object
Detection) J7ikMH G LA N HREE
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1. MR EE (Occlusion and Overlap )

foe 55 0 R HY B - R TR dE FR
iz K AE # ] (Non-Maximum Suppression,
NMS) @ 755, ZWg % LS T Al g -

2. 5 HE (Complex Backgrounds)
By 5B W 8 5 b i = 6K Anchor-
Based JJiEFHEFEIEGTAERY -

3. P fE B R R K H K B 47 i (Long-Tail
Distribution )
A REEREARD - TR
(Feature) B1EFEJIELIES “No Object” HJG
Al e

By fiE Pt 38 2E Bk Bk - DETR (DEtection
TRansformer ) ZER{E Ry —FHELR Transformer
H 0 ¥4t (End-To-End) ¥ (EHIELRY - GE
4Ll 2 FjiEE JJ (Global Attention) BLEES
THHI (Set Prediction) HEJ7 B 5 5 HERS AT
o IEFAKIESSHE (Anchor Boxes) HI NMS
LM HEERRBE RS R TR ESEY
AR o HOEFETIAE LU = AR

1. Convolutional Neural Network Backbone
( CNN Backbone )

o A BB (R H xW, x3 ) #
CNN (#411: ResNet-50 ) $2HUFF 8 (Feature )
% » @i H — @ Lower-Resolution FY £F 1
(Feature Map) * F € R&™W» JHHEH C =
2048, H=H_ /32, W=W,/32 - t&EH—E
1 x 1 #&FE( Convolution JEFFE 8(( Channel )
F 1 2 256 ° Transformer Y ] A By 5 %1l
(Sequence) * K| FFF FE g S 511+ ST

@ SEP 2025 T#2.98 % 03 Hf

FHEENIE (Sine) HlgR5Y (Cosine) BK
BOHBAI A B #miG (Positional Encoding ) Ll

IREF 22 &N -
2. Transformer Encoder-Decoder 224%

(1) Encoder

1 CNN i H R SERE X € RUW)xd » 485
6 J& Encoder * i {FEEJE 1Y Query Fll Key [f]
s E WAL E AR P Encoder
e

e Multi-Head Self-Attention * fEANA] 722
M9 EF 5L Self-Attention * Self-Attention
AT MR

) QKT
Attention(Q, K, V) = soft max vV

Vi
(1

Hr» Q B Query A& ; K By Key [l ;
V Fs Value [A] & 5 d, By Key [F] & [ #E
( Dimension ) °

* Feedforward Neural Network (FNN) :
FiJg 1 x 1 &M > M ReLU
TS PR -

o FE7H B (Residual Connection) HiIE
#i1t (Layer Normalization ) °

(2) Decoder

Decoder Fi A Ry [ € 2 & HY Learnable
Object Queries * ja £ [A] & B Encoder i
F#1T Cross-Attention ° Decoder 7 :

e Multi-Head Self-Attention :

Queries °

15 Object



* Encoder-Decoder Attention : Object
Queries {E £ Query [a] & ° Encoder
1 E By Key 1A & M Value [A] & » #AT
Cross-Attention 515 °

 Feedforward Neural Network (FNN) : FH
W g SRR AR R - AR R ReLU 305 RA
%& o

o W72 EE (Residual Connection) HiiE
Hi{t. (Layer Normalization ) °

(3) Prediction Heads

1Ml Decoder i A & h, € R?¢ » §&i
R FNN » 153 {5 F Softmax By H 58 71 £%
# (& “No Object” ) HY Class Head
PLURe #2738 5HE (Bounding Box ) FH%
2 (x,y, width, height ) #Y Box Head °

3. Object Detection Set Prediction Loss

DETR #& AU AL Gl 5@ A - A g 5R [
% gEAMEEBENTHEGE R - AR > B
B Ryt R E H A OEE BT RIS
B T 05 S B Ground Truth JE1T i fETT
Bc » DETR fs H & & | i % 7% (Hungarian
Algorithm ) ZREFHGHEVLHC A fe/ )N THEIE
Ground Truth Z AR & FERI TR -

(1) I

DETR % T 1l 1 4 4 & 9 = {(7o)
ba(l))}?’:l Bl Ground Truth £ &y = {(¥, ,
b)Y, B R S T — B — VLR
B /NS UL S AR & B/ MRS LT
AT RN TR

%%%ﬁ%.

¢ =arg ;rel}qrpll IV L, atch(y;, m) 2)

Hordr s SRR P Al R By TH H R R
Ground Truth FYFHE © & FAY UL HC BRI fife
{REHE Ground Truth %25 ¥HHE — (& FH TS
REHMERAE N

18 56 il e (£ UL Ed 2% » BT E i X 1R
&% P& ¥ (Loss Function) > H[l Hungarian
Set Prediction Loss * 7 & 75 i F & A€ FI
NMS HTEHE T » B B b 3 G 0 V) (4 ]
Hungarian Set Prediction Loss f5% I~ Class
Loss (43%H187%) B Bounding Box Loss (32
FUEIRZ) » AR

LHungarian(y' P = z:LN=1[_ log Pz (c)

+ 1,20 - Loox (b bay)]|  (3)

(2) R B

VR A B B Lonaren (0 Vo) #5857
SHAEFIE Bounding Box FURIFIZEE + 41
TR -

Lmatch()’i'm) = _m(ci)

+ Abox ' ]lci:t(b : Lbox(bi' ba(t)) (4)

H thry =(, b) ks % il Ground
Truth » £ & ¥4 51 (c,) M1 Bounding Box
(b) ¢ Yo = (Pot Do) o 2 o (i) M FELH
TR oA B TSR Po FITH
#ll Bounding Box, B’,,B s Do (C) T I
Yo e B ¢, BIBESR 5 1.0 R TR REREL
R ESENR Ry 10 WA 0 FREEHE
HESHA 5 Lyox(by, by(,) s Bounding Box
Loss °
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Bounding Box Loss ##i#5 I L1 Loss Bl
GIoU Loss » AT R *

Lbox(bi'%) =1 ”bi - bo(l)lll

+ Agrou LGIoU(bi: bo’(l)) (5)

(3) GIoU ( Generalized Intersection over
Union )

Ey il IoU (Intersection over Union )
A EE (No Overlap ) FRFIERE YR
H. Rezatofighi ¢ A$2H! GloU » B fifE 42
LHE MR - T RERE] THHAE B2 Ground
Truth [IFEE 72252 » #5H0 L1 Loss g
RN B EABRE R » GloU XEFRA MR ¢

GloU(A, B) = IoU(A, B) — W ©
GIoU(A, B) = IoU(A, B) —w 7)

Hrep - A RBTHHIGE 5 B BHEENE ; ¢ hils
A F1 B /N © GloU € [-1,1] > & A
=BHWfGloU=1 -

JIVGE

DETR iZi# CNN F1 Transformer 224 &
T HEFE Anchor Bl NMS 19 i 5 i 77 28 A 301
T3 T BRGNS PR AT 75 12 (i
gk o HAIHT R 86 Ry B8 FH B2 B & Object
Queries FEITEEGTHHEI - REA A 2 ZX46
flél 88 » S ER FH &0 2 R VL EO B i E K - K
GloU BEE B RAE T » RO 22 5 0 HE Bl
REREFEHEA B B - AR TR AL FNIK
FREEELRSRE -
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BB TR B PSR A T R
B2 {bBE JJ (Generalization) » TR AR H
AN B B AR 1 B R B o K A R R T
77 » BE/RHY Transformer 2248 71 28 i 2 Bl A=
RB T 9 SRIE Y v e FH (A -

3-2 Al EFE&E

ERREL Tofss - Rl A egiilis
AARAR T SF I B B A5 F Y B A A
Bafi H AR rTREbE R L 2 AN R S B R
FELMIE 2 - BRI E 7 i e AR R
Z ik HErE LB - (A7 7 BB
B[R] B ~ AR RS2 K - B
TR B S RETT

KL - I YOLO ZR 4 32 i 8 J /& 3%
@ B &M (E-ELAN) Hil #2415 AU 45 ik
(Compound Model Scaling) * H %% 34 58 Ff
Rl A B R B R FERE T 5 A0 DAB REAT 4 43 I
(Dynamic Label Assignment) B85 B8E
(Partial Auxiliary Head) #¢aT » Fe A A%
S SRR T © RbAh - AU E 228
{t. (Model Re-parameterization ) TR 5 HE—
AfE T HEBEAER - R 8 G 80 E 5 B
Bl i ME T P B2 SR g R Y R T [ SR - AR
RUZRRSAN R -

YOLO ( You Only Look Once ) Fi%IZLEE

(1) =0 2 & 188 (Extended
Efficient Layer Aggregation Network,
E-ELAN)

YOLO HyZEAE - § Ji = 20U 5

% (E-ELAN) FEAS U0 R IR AR 1



HEERE

T b+ @SR (group convolution)
FOFF U R AR TH R R ERE T - BT
AR R A R BOE TR G R & - B3
W T R R ERERE ST o RIRFIRFFET R
%R o E-ELAN Ry 08 1 5 1 i i
JEE B N ET SRR AT A SR MR RE S - fE T B
=T 2HFIHEE -

(2) AV E 2L
(Model Re-parameterization )
Fo 2 TH A8 BUHE B 2K - YOLO 5] A
T # % E 2 ¥ (k% (Planned Re-
parameterized Convolution) ° % /7 1% R
PERL T BRI - BE BN R A R G
Fr e EH 2 HALKRNE » flan - 7572
# (Residual Connection) B¢ Ff & $f £
(Concatenation) JE » BER T ZERMIE

- 2025-05—16 17:03:05
B2 ErERERERNEZRERS

SE5#$% (Identity Connection) * DUFE = FF
HEEN LM - S EA LA T
5 BT THEAIAIZALRE ST - NHELRHE
MRS BT R -

(3) HEAEAHEK (Compound Model
Scaling)

YOLO &t ¥ Hf# 81244 ( Concatenation-
based Architecture ) HIFFEL - FEH T HISHE
RURE T - eSS T A 5 S 8 Y R
TR~ BREAIENTEE T YOLO HIMRBREE
£ i 5 | R iy S SO ML - B REER R
U TR B L LB+ 18 T PR R R R R R Y
I FEFIHER « JETERIEA SUR T TR
SHEURI IR - RIS T ARG R E R
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(4) HIREFEE T (Dynamic Label
Assignment )

YOLO & %5 H A A ] o A A5 &8 53 Bid i
A R T T B, ARG AR
BUSRM% (Coarse-to-Fine Lead Guided Label
Assignment) ° 7% J7 3% F] H F 9H (Lead
Head ) WYTHMIARS S AR B » (5] IRy 3 5
AR A BEBIEE (Auxiliary Head ) HY
FEATL A+ 188 1770 12 v A 8 40 I 1 [ i g R A
AR - 5 — R AT BB A R E
FER - FIHAIE TR ETR - 18
BT Z g EE R -

(5) #B4rEBhEA (Partial Auxiliary Head )

YOLO 5| AT B4 4 B Ha Yy 3¢ &1 » B
TR R & AT — 30 0 o e L i )
SHAETTAIBR - EME TR T T REAE = g
b ERNER - 7 T2 REY R
HIFHREE -

TN

LLYOLO 5 fi 8 i #6122 i 19 H A% AR
HIRZ L - REHIHT SR T 5 E ERO A T 8 AT BTG
T - E-ELAN ZERE3 58 1 H9 % F R & AU RE
73 BEASRR I E Rk e 5 AU B 2 LA
B AU A RS A R i S B Y R Iy -
A3 BSGE G A [FI A BR B 5 1T B RE AT 4% o0 i B
FR o B BHER AT HE — D SR R 1 SR M B A
EQNAEL NI e TR

SEERMBE® YOLO AT & HYE LAl
Bl - BRIIERF T E TR RSV MERE
308 o S A S e B SRR A B A R Y
I
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(2) AR T TP+ 5 Y S i g
SR T LT - O AR
i 2R -

(3) BB IETEE + LIS A - 45
AU A AE B ASFS R LT - (125 R0l
HARBRA - LEALEZ ABREN
BA + VA T o2 7 L
SRR R -

(4) ST EE B B MV B IR - 4
5 5 3 L W I L VR
RIS HITREL - K% R AL PR T
REA - BB R RAECE -
TR SR B - R -
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(1) ZZRB WA 7K (3) ZKH B/ NR I B S L E El
2R G RREHISREK P BRI BRKATRE & /N SR BB A - o

SHER (Henry's Law) : — B  AHREENFE « SRR -
7 L S 5 R T L - B R

W R RE (AR SR A SR {2 2 B ]
TR SREEEGEROR « 5% HRE - R T R
GBI MR KRR LT o TR B S TR S -

(2) i B SRR B L ol B T i 3. dE R
— 18 H PSR B B ED - B AN SR T R B R R i R 2R - AN AR
— SKHRTT N — KO EFHEAEME - 4 AHEERFRB LR FEBE - EH R
SRR L 5 R PR 22 T Y SRR A1 - a7k AL B R i R AT & HAREANIE 6 -
BB RE
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EEH AR AL B HN RS
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b e P67

2. 5B MG

BEHS
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WA TR DC 7-24V

Lok R RS 485

e 4w

53 & R IP65
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3. R =A KIS

9 TE=&—RCAIZE
BEREEE | 0~ 100%RH > # E 3%
BEBEKE | —40 ~+80°C - E £0.5°C
R B R <1#

Lok R RS485
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1. Kunming-Montreal Global Biodiversity Framework,
https://www.unep.org/resources/kunming-montreal-
global-biodiversity-framework

2.4 4 % &M € (2022 4 12 A 7 B ) UN
Biodiversity Conference (COP 15), https://www.unep.
org/un-biodiversity-conference-cop-15

3. £ %Ak R € (2024 F 11 A 2 B ) Biodiversity
COP 16: Important Agreement Reached Towards Goal
of “Making Peace with Nature”, https://www.un.org/
sustainabledevelopment/blog/2024/11/biodiversity-
cop-16-important-agreement-reached-towards-goal-of-
making-peace-with-nature-2/

4. A Global Goal for Nature: Nature Positive, https://
www.naturepositive.org/

5. The Taskforce on Nature-related Financial Disclosures,
https://tnfd.global/

6. Science Based Targets Network, https://
sciencebasedtargetsnetwork.org/

7. The Implementation of Biodiversity
& Zero Deforestation Commitment -
Patcharasuthakhachanurak Project, https://www.
true.th/true-corporation/site/assets/truecorp/pdf/en/
TrueBiodiversityApproach EN.pdf

8. Biodiversity in lakes: multimodal Al crunches eADN
data to monitor pollution, https://hellofuture.orange.
com/en/biodiversity-in-lakes-multimodal-ai-crunches-
eadn-data-to-monitor-pollution/

9. Tenaka partners with Orange Business to scale its coral
reef restoration program, https://www.orange-business.
com/en/press/tenaka-partners-orange-business-scale-
its-coral-reef-restoration-program

10. N. Carion , F. Massa , G. Synnaeve, N. Usunier, A.
Kirillov, S. Zagoruyko, “End-to-end object detection
with Transformers”, EVCC 2020: pp.213-229.

11. H. Rezatofighi, N. Tsoi, J. Gwak, A. Sadeghian, I.
Reid, S. Savarese, “Generalized Intersection
over Union: A Metric and A Loss for Bounding
Box Regression”, CVPR 2019, DOI: 10.1109/
CVPR.2019.00075
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