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Design a Mechanism to Promote Military Decision Reference
under the Cloud Computing Environment

Su, Pin-Chang Pan, Shih-Ting *
Department of Information Management, National Defense University.
Abstract

In the digital age, internet services are developing rapidly. People can freely express their
personal opinions and share professional knowledge using the cloud environment, or use online
voting to investigate and aggregate the results, which can assist decision makers to accurately
grasp the direction and serve as an important basis for decision-making. In the military, whether
the leader’s decision-making direction is correct is critical to the success or failure of the entire
team. The subordinate officers can effectively provide correct and convincing reference
suggestions, which becomes an important key to guide decision-making. On the other hand,
some leaders in the current army still have the old thinking that grade is greater than knowledge.
Many subordinate officers are afraid to put forward specific and professional opinions due to
the pressure of the ranks. This results in poor decision-making quality and affects the
development of the entire army. This research will use cloud computing environment, elliptic
curve cryptography, blind signature and other technologies to design a secure online voting
mechanism, so that subordinates can collect professional opinions from all parties to provide
leaders' decision-making reference, so as to improve the quality of military decision-making.

Keywords: Cloud Computing, Elliptic Curves, Multiple File Blind Signature, Electronic
Voting
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1 G & PERle A 2 L8k
2 E(F,) FOUBE, P 2 FRF Y A
3 n el &7 b AL Bl enpd $o(order)
4 q q > 2160+ ’?ﬁ’fﬁt
) ] ] FEAASTRINE B &Ky = Ceh1ID
5 ldA N ldB N ldc =
Bl
FEAASNTRINE B kyEE 2 C %
6 PKA‘PKB‘PKc‘PKAS
I D 2 24
; FEAASNTRINE B AyEE 2 C %
ng~ng~n¢c~n
A~ Np c > Myus S D 2 4
FE A AT RN B AKPEE 2 C2 0N
8 €4 > €eg ™ €¢ .
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BT U LIRE A AN T RINE B Ry
9 la~1lg~lc , m L s s
= CHE BB PR E B
10 cay ~ cag ~ cac FEAASTEINME B K 2 C2 57
11 h,() (R YR EECRE TR - d
12 h,() BLE 7| B e S fic
13 frpO B A m o L PR Y SRER p e i
14 fpm() %—f}‘*f}}ﬂ 1 %fsl,i'é‘!’—-p ﬁf“ ;‘% B ,é m l;’f’h:hg(
15 w FENL20-1F¢ &
16 b "El ¥+
17 m EFLAL
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“Mus €Zp ¥ € [2,n—2])iF 5 F4k o B D4

PK, = n,A8G (3-2)
PKp = ngllG (3-3)
PK; = ncBG (3-4)
PKys = nys0G (3-5)

FEAANTRBINPB Ay =Cf* - BEHET 2l #p e chsgz ¥ Aidy ~idg
SidpiF X RPN D R B

eq = hy(idy, PKy) (3-6)
eg = hy(id, PKp) (3-7)
ec = hi(id¢, PK¢) (3-8)

fﬁ*F?nganva;b’l;‘?. AA N 5;: ?‘%KFHB > ’&ﬁﬁ iiCA:\ QJ%*&IA > lB N lC(lA N lB > lC EZ;L_E €
[2,n—2]) i&

ZA = lAG = (XZA,yZA) (3_9)
Zg = 158G = (xz,,V7,) (3-10)
Zy = 1,86 = (xz.,y7.) (3-11)
A2 g7
ca, =1, (eA + (xZA,yZA)) (3-12)
cag = lB (eB + (xZB,yZB)) (3'13)
cac = I, (ec + (xzc,yzc)) (3-14)

B ksl =C> 516 2BE(F,)~ G~ q~ PKy~ PKg ~ PK¢ ~ PKys ~ hy()% hy() »
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u; = ca,"tmodn (3-15)
U, = e4fu; modn (3-16)
uz = xz,0u; modn (3-17)

BENEBINFEDONE EEPK KRR HERE AAL &2 T Frf > 38
U, BG + uzBPK, 5 = (v, vy) (3-18)
Xz, £ Vy (3-19)
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Mj = My1,Myp,e MMy > 1 ST SN (3-21)
HPH 2 222 TREP 2my; > WP 2 LR A e
my = {m11;m12/--umn1;mn2} (3-22)
hy (M) =m (3-23)
fnp (M) = P1, D2, ., Pn (3-24)
TE
X = {xq, x5, ..., x;} € (0,1) (3-25)

HY W12 L 3HB0 A AL B - BRI HBOE LEHRI ALIH- BREH
),@il}‘ r'i;g‘lfj'}f@l ’ FJJ = B wRB 41”}‘7@03‘ é}"i’f@o ’ ~'JJ_7F9.: B T B

if ;=15 %,,=0>»1 (3-26)
x;=05x,,=1<K1 (3-27)
if ;=13 x,,=1>3 (3-28)
X, =03 x,,=0 <3 (3-29)
P o Ew:
w = {x, 82171, x,B2%272, .., x, @2 "} (3-30)
“WiE- BEkeEZ,PbE[2,n—2] 5
K = kBG (3-31)
’f]q* RPEE PCH N2 "EE BAHF w2 4o pt g
Co = [finp(w, m) + kBIPK,] (3-32)
C, = [P, + x,8C, + kBPK,] (3-33)
C, = [P, + x,8C; + kBPK,] (3-34)
C, = [P, + x,8C,_ + kBPK,] (3-35)
C ={Cy,Cy,Cy,...,Cp} (3-36)
BrCH*h,()EE > AAM(R4ER):
h,(C)=M (3-37)

324 F MRER
HE LA AFEH 2 Ceh dgPK 2 ST EAM R R MEFp 0 0 3 E
= |fmp (k) + nsBPK,] (3-38)
Y = kEMBPK, (3-39)
FE B CE FE R KA XL R E Co J MR R YRLE BNFPBE R
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S = ngAY (3-40)
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3.2.6 j2F “FEE
KPR FC P EAAB KRR C kK
AHE L AAB K2 B2 CHI* h,OREE > A4 % = i}v\M"'
B L AADNMPK T E T 2 liSﬁ’4=p fLos 2h 5 e o
h,(C) =M’ (3-41)
fmzp(k) = X —ncBPK, (3-42)

REBiG ken® F 2 2518 >
v &R p o afdgne
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k= foom|finzp ()] (3-43)
S’ = kBM Bn BPK, (3-44)

KyrE = Cl 4SS 2 S
szs (3-45)

=S85k K,éft Foom AAR BTt o N AORPEH Ceh g § EF sk

328 fammpE
UPEE mCp P dhncE KR~ CEY 2% ¢
firp(w,m) = Co — ncBK (3-46)
W, m) = fym|finp (W, m)] (3-47)
Bwik R A xEI] > o B b“'r%»fr hiE e o HR0E LB fl;zt,ﬂé,gg_ B
Mel2 L% R0, A& ZH- BRA - SHR0E LFHR0 IILH= BRI HRIZ -
L BB RA

w = {x, 82171, x, @222, ..., x,@2"" "} (3-48)
if x;,=1;x,,=0<«1 (3-49)
x;=05x,,=1>1 (3-50)
if x;i=1,x,,=1K 3 (3-51)
x;=0;x,,=0>3 (3-52)
X ={xy, x5, e, Xp} (3-53)
EEEHE B2

P, =[C, —x,BC,_; — n AK] (3-54)
P, =[C; — x,AC,_; — n AK] (3-55)
P, =[C; — x;AC;_; — n BAK] (3-56)
P ={P, ,P,,Py,..,P,} (3-57)
foam(P) =7 (3-58)

my, Ts P EERSDRE O L ET AT RO)HM, LR - TR B Em
hy(m,, ) =m’ (3-59)
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A Study on Image Detection with TensorFlow Deep Learning
Mechanism — a Case of P.R.O.C. Fighters Recognition

Fu, Chen-Hua!* Chi, Li-Pin> Mo, Ya-Ting'

1Department of Information Management, College of Management, National Defense University
2Aeronautical System Research Division, National Chung-Shan Institute of Science and

Technology

Abstract

This study used the Faster R-CNN object detection algorithms to build a deep learning
model on a TensorFlow platform to identify P.R.O.C. fighters. We tried to explore the PROC
fighter identification performance of the Faster R-CNN object detection algorithm with several
neural network layers in this study. Regarding the P.R.O.C. fighter identification, the study
results found that the Faster R-CNN object detection algorithm with the ResNet-101 neural
network layer outperforms the Faster R-CNN object detection algorithm with the Inception V2
neural network layer. Also, the Faster R-CNN object detection algorithm with the ResNet-101
neural network layer receives better performance than the Faster R-CNN object detection
algorithm with the ResNet-50 neural network layer. Finally, this study found that increasing the
training times of the Faster R-CNN object detection algorithm can improve the identification
rate of a single type PROC fighter; however, it might not improve the identification rate of
multiple type PROC fighters.

Keywords: Machine Learning, Deep Learning, TensorFlow, P.R.O.C Fighters Identification
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A2 AT 1 eE A SRR AR Y ATEOT AR A o B FAPB OFER] 5 d 20 ST (T e
A GRS EDTNREI RS A NI DB EE Y gk e p

“‘T‘ d F ik |§'ff’ ’ [,(\FIZE’ “fm e ﬁ_)é,rf‘lﬁ;f\] :': )

f_i.ﬂ}/%,zk\:‘ zé &«mbtu,;:& 'ﬁ‘)ﬁ] % ¢ zé
ﬁiﬁﬁm”‘kﬁmw%ﬁwﬂ%* ERE R RS 8}
A3 N A m i SRR AR T E R €

A SRR ”P%’ﬁ“’ ECEEUE Sok AR P

KA SR e T 74 T o

222 FREAN Y ?J*?E*‘

/#}itx‘?ﬁé Rl (DNN) Bdn Db B - BOEEE b R SRR RRSH S
JeBhE B2 %%wza: ﬁww’waﬁﬁW@Vﬂﬁ@gfﬂwgﬁﬁ%&wu
w3 #ﬁmawﬁﬁi ﬁﬁﬂﬁﬂm%%ﬁﬂ’mﬁﬁ TE R B D ERR SRR A B
ﬁTﬁﬁﬂﬁbﬁﬁmﬁﬁié PRI O Sl R ok Y w8 TR B 1B 8
W A kAR e s (NN ER STH SR B B B U engd i i odf fepd i e
TS U I «r)iéﬁzé HReRSHEY g9 sRERCPHEA > BFRRY GREY HE
BhA B TR g gt p é] B¢ g W' G S AT REEE Y ERT
BEA A FOBEESd Bimen? 3N Em BITiEA SRR 0 KT
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BBV 218 FRGA GREN-§EIE N QRRFRFR PRS- FR

e p ‘*f#y LR R REA SRR 0 AT mc@iz»ﬁ%é e (DNN) - i & » JFR &40 ‘“;;“Pé

BRI F S BH - R BoenZb | e g e i ﬁm N A ERR A SRR S F LT 2

A (AAEE 5 2012) ¢

1. o 4k 57 R s 4 5 B (Feed-Forward Deep Neural Networks; FFDNN ) d % i & %
g iada o ¥ AR FRPRARE S IS A SR T (Multi- Layer
Perceptrons, MLP ) %2 ¥ # 4! 5 g (Convolutional Neural Networks; CNN ) %

2. F AR GA SRR (Feedback Deep Neural Networks; FBDNN ) d 7 i & % m%é il

pREJE A 2 > ¥ AFBANFRAGAHN LSRRG IS D F B H RER
(Deconvolutional Networks; DN ) % F¥ & 5% B S b e B ( Hierarchical Sparse Coding;
HSC) %

3. w5 /r}i #gA 45 4§t (Bi-Directional Deep Neural Networks; BDDNN ) » %36 % B &
Bl G AR g2 A G AR S0P R R S ARRT A b g R R
EAE ) F LenEe NFR SN SRR e FE /;:c)%,/)iﬁ' % % % (Deep Boltzmann
Machines; DBM ) ~ /% & 3 & 8 (Deep Belief Networks; DBN ) % jidp ¢ p & 5

( Stacked Auto-Encoders; SAE) %
- o RR A SRR S )@’* AR REAY SRR o e BT AR o R H
;1 -2 »rvkae gAY (e (Mikolovetal,2010)0 ¥ #F £ #4470 5 g (CNN)

% “’ OB B AR M AR B EF A et (Lecunetal., 1998) ;5 o F Arik YRR A

%&Wﬁ;#ﬂé'ﬁuﬁﬁwﬁﬁﬂWW%XHWN) FELBEE YR - BE R

Bk o R OVIF S AR o

223 %;fﬁzk\m ol =8

%7}% MpA SRR S RS ﬁﬁ% CNNs g ConvNets #cv 14 % 77 > T &_F @ F R A 5§

PRABOFRERY L0 BN GCRRLE L4 f“\-} B AFHE DL )%]

Fo *“An‘ BAPH LS RN RA SRl LA EHFHEH ERBENIL 0

B dE LB K 2B 3 (TR ) 4.*;}@;@@ SR EE:

iR A ( }3 % “ »2016) > 4B 2 #7oT o

Input Convolutional ~ Pooling  Fully Connected Output
Layer Layer Layer Layer Layer

| S —

—

-

B2 Efud SRepEERT LE
7oA+ %k 2 JYRoy (2020)

PR P o - B A IFERR - BAHA ER T 2 9 X FEA
\35‘—3#&%3‘%1,« PR BLTER OIS BE Y A A AN SRR EEIAY R T RS N
7 HER 2 e Ap B g ’iﬁ P igd Ap EF B PG O A SRR S Y R
k0 TRy Au 1 FOBNBT L 5E IR LR WP R 4o o :gjfgéﬁw‘zé TRk gk
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LRy & - B BORER sz;ﬁ,:f@z«_ /@1 S

(Activate) @ 73] b — 81 (F X éﬁ% THeRL Y H B SEA T
s S b oo (25 % %> 2016) -

ERGH SR rﬂ’é f‘ % (Convolutional layer) d #+ B &FacR f e &

ﬁﬁ#%%@m%f#ﬁm
S SCELRR T

N

"\

”C"ﬂé’»—,%%_:} #-7 FE'W’J%% % )\E/I‘Z\P,’g’thxérr— I\mk_ﬁé@m@@rﬁ%\; I S
[EEEY ‘o0 Wi cF LT L :L»-* - BEFTR LS REKE ZEHE

09— B B S AR T - S B - B R A i R
ﬁﬁ%%%?fﬂﬁé‘f}‘@m&%ﬁ' ‘Z\;b-% B3 Efﬂ#ﬁ:}f\;‘ N ’?Ji/"‘ifs—i b1} fh(jf; B F AR R > T
1

E@}éiﬁ%&vﬁzL;ifﬂi'Jﬁa?]4’ FlprdE - 8E )%@I“’%ﬂr;\*”“*"—’*i ot f— A g
P~ B e fERIL 0 RIS HE 1T 4 IE B RO 18 X et iy D e A (37
2016)
%7}%4\;3‘4 Gepama s v & (Poolinglayer) s THfk & > HEiF2 ;“ X4
AR FRAR B M ROILR (TS R R AT B F ﬁ%ﬂ‘““**ﬁ/ﬁf m@ﬂ P
;;g’a,g_g»‘},@r—?«» ,.',L;é]s%;m %Kﬁt %ﬁ@m @gz\]v_}_’]h\@ﬁ@o

PO RIRE AR G RS N E R T AR mmmu\m Y vfé)'é PR gk LAy
P R R S e R E S ER R T IEERR o B B R RS T R
%§n$&ﬁéméﬂﬁvﬂﬂuﬂmﬁy w@hﬁ%%%ﬂ&ﬂreﬁ’xﬁ’**“&%%
%aa%&mﬁ%- T %ﬁ@m*’§§%&ﬁ¥*%&n%&m°ﬁéﬁ%
oS B H 25 B R B BT IaE Lk Qyﬁﬁ:é’f‘lﬁéﬁ D B n F B B IR E M
#%ﬁ:m'}*},@@_ o 78 lLﬁfim@@fi—ﬁ%ﬁ%@ﬁfiﬁﬁﬁl T 1?“‘}5'3 & F AR e S Boh
ﬁﬁ&&,ﬂﬁ»%&wﬂﬁijimﬁﬁ—iﬁﬁ@?(é@T)ﬁ@ AT AP
AR TR BEAIIASE B FE (323 5 52016)  HiER Mk FF o

EIT B SRR F §i§ ST AL T F’“rrM SRR IR S il

iﬁfiﬁkﬁi*%LT% Pom AT R RN TS A FIE AR S B
oS EREERAAL - ~ﬂeﬁieﬁ*{%—%m%*—i%§ﬁ%%ﬁ
G RIS S AL B R e R T - R R - B
W e B FRLAIE § 42 e A -

K E
LA ,ﬁu;;y G >k (Fully Connected Layer; FCL) » H s> % id %
ERLARES | N R 'L’%”’"wm R R ET G - BT Bi@*‘*% SRR
PR DA R - B LR 2R ﬂi«ﬁmé Rk TR = S
IR P A G AR EET - BB 2BRE Y D2 g (354
% 5>2016) -

P ﬁﬁg* i E AR 6 BT e B 5 - éé\ﬁwjmﬁﬁ ;- ¥k %é;mé
|

FRER S E Y A F v B3, (Errorbackpropagatlon) FEZEFEY IR BV
*ﬁﬁﬁ“ P B E B ity A ‘F"’«U% PARR i R E zﬁﬁ¢$im
BEBRETRTT AR ERFHEH SRBEIRTE & i ficiic® (3878 % »2019) -

2.3 TensorFlow £ 4~ i+ B2 i§Feiss
2.3.1 Tensorflow
TensorFlow %_d Google B % (B his B4 ¥ 1 £ - TensorFlow & & % TB %*“55
( Tensor ) &) ° ;’{%E’ A5 1 e Nk A T A SRR mﬁ—'i‘] PR EFAPM @“’
iem EFFE 2 % o TensorFlow p* — & &k p > HFE 358> 58§ (Tensor) % ’3
BAaR R ESs > @ Flow E'Jﬂ:jﬁ TR IE Y gl m&%%—x;:ﬁ”ﬂ" E_E R A #B Fﬁ? ES

>

P8 (7 erid B AR & J Az Y B1A) (Graph) 02 U R IR LT L4 R

= e
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Aj¢ cha % — & 8k (Nodes) 21§ (Edges)  #-F 8 B GdZin Az - B2 2 v )
L dE R TSR R S B e B i) 5 B Y i
M kAT ARJRE R FoRLeTR P et B a0t (8 #‘/?@“’E%' R BT ) TR
(Input) 4= g2 ‘39 S %0 (Output) it gk & @779 il & &7 @ 3
SRS A AN SN R R HFF R AT *“f'ﬂhp’”ﬁ@
EALA - MR TRy % F ™ TensorFlow 2 He = = F & § i chficd] 16 >
35 A A B %%&ﬂﬁ?ﬂ% P PERCAL P e d T A B A i T AR B A

EE AR R H AT AL B {EFSRER S0 TR WA i
& BERJL TS o T R W HCL ol R

Google % TensorFlow &1 —- £ = FiFEF ¥ F % %R
BEYIMFE 22 Rt oB g7 > TensorFlow & # #% # %
TR R TG AR LR Y H 57
KR F RN BE LR MFEREY DEINF LR A S
RAAEFHAFREY 2 o irg s %k oo

= () (D )
iy (el (SR

Tensorflow Distributed Execution Engine
¥ --“
ey B

B 3 TensorFlow 7 1l
TALRR RS F (2017)

TensorFlow ok 3% & 8 RSLE 5 sl B T3 S0 BB 536 e gt
W A F B (TR B 0 4oR] 3 “7on 5 TensorFlow it 3538 5 A X ENFHEFL IF
¥ 5 & 3% TensorFlow & & i R 5% ¢ 321 ¢ o &2 B (CPU )~ B35 4ci# A2 B (GPU)
% TensorFlow i& & k2 B (TPU ) TensorFlow ic 3318 * iz u- A 48 A % i@ 8 # 5 F 4
iﬁd AAGURIZS REFRREEY CREG LR FRE VRS EEY hic 4 -
TensorFlow ¥ 1135 #6540 B c0fls * #2358 A 6 (APL) At 4982 H s T 5 enfig]ie (7450 > 2
EH 2 gud B AJT; ¢k s TensorFlow ‘1;\# B sy F’“;*ﬁg_,( %2 (4v C++
Python) EHEFIFERE Y ATF O o Flpt A7 3 4% TensorFlow 2 7 114 5
BEIOPEF YA R FREVEE -

TensorFlow 82287 i * 5w :342383F 5 > £ ¥ Python et 32 4 B if > ¥ Python
- it L RSN EARDRENGFT AL RIANR - FEEY A2
AABERH S RTETR L AFREY R AN 0 (API) = 5 > TensorFlow &_
BBt g A FE (Zacconeetal , 2017 ) #7010 K HEAIPF - %P AR IERE LM R
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FAEE L PBAT P TRPFAFVEY LRI FEFLL S ENBE PR
SR RARREER S T F SR AERAE Y B 4255 4 % (API)> 4 TF-Slim ~ TF-Layer
TF-Leam % Keras * » ¥ EE LR S B R ez % o @ Google %2017 #
6 " 7 &1 7 TensorFlow Object Detection API 11 % Ja 42#8 » 2 TensorFlow & ZA &7
B e i RAESS B E B) R B CLURA S Y bR AR o 3
T e WE R R 1% 3L o gr A F7 3 11 TensorFlow Object Detection API #73% i
e B SRR B AR B R & R el o

232 it B

58 % A B (ONN) 0] - 28R nm] ¥ L7 B0 P BAT5] - 0 — PR B
#2 4 5 ~ #f (Classification ) (Krizhevsky etal.,2012) o fe & f— SE4ROE] 5 ¥ & (7 477
NI B R e PR S L o I PRS2 i B (Object localization ) » Fe& 1=
N E R R R R i o AL B B e
B F 8T (Sliding windows) eiFix © 7 LY - BALE > 22 L2 F AT
R OR 1T 2R el 0 F R R ALT e B h B R0 S g g
?}&ﬁ;é.@f—?z,t\ﬁ‘ﬁ,lj I ET o L %ﬁ}f@/@’% Fa }%—r«% 3EE ik g g iE }%@/@FQE&E
TR 2B g2 RAPER -

SRR fokF R B B RAREY S A 54 2788 (Object
detection) J# &2 Flfpm 4 » HHHE LERE VAR AL - 2 5 HO 5k
G 4w B 2 5 R-CNN % 7] ~ YOLO 2% % SSD (Liuetal.,,2017) > tid it e & cfe i
FEEhw 5 2 ¢ 5 12 Faster R-CNN ~ YOLOv3 (Redmon & Farhadi, 2018 ) %2 SSD &% = B &
F @ % chie (% 380% 5 2 > Faster R-CNN %] p 470 % B it > e id & Sk 5 SSD %
Wi BB AR F B P ) P R gk R L YOLOV3 5B~ 1 % - g B 2 chdd
BEos e MLRCiE o AFTY 2 WGFERECAIA B R Y X BB g o N E i
ik A AR 6 g B g BRC) 0 TR S Y £ B S SRRl R R AR
R B yEaent FEl > & AR % R-CNN & 71iF 5 2 @ ¢ Faster R-CNN i & 4 &
4 R el o

. warped region 1 . .....................
grenmanarasnans s . SVM —» class
: warped region 2
. region — 3 CNN
image -—> proposal nes classifier
------------------------- regressor —)’ boundary box

Bl 4 R-CNN i ¥ fJ? nfe
74 %R : Jonathan (2018)

R-CNN 7 d Zeiler & & 'fﬁ%’:‘ & 7 2014 # #% 41 > R-CNN j§ & /% chyed2 infe §_: lii‘*u
g 23 %2R W3¢ (Regionproposals) ~ 2.4 % CNN £ 442 3% % 38 X P~ 3.2
J&* SVM & 3 Bie 72 iR ~ 4.5 18 £ & 7 3f =3¢ §F (Bounding box regression ) i#
B2 5 R-CNN J# & 2 e 2 in A2 4o @l 4 977 o v 1% fhende 2 B hd g ~ K12
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Blifr 7R p 7 iy DI ehi= g o B - FF | B

% A e
TLERFEE > RS BT R ]}“LJJ-i i {7 & % (Zeiler & Fergus, 2014) > 4cB] 5 #1

R-CNN: Regions with CNN features

ﬂﬂﬂﬁﬁﬂ

1. Input 2. Extract region 3. Compute 4. Classify
image proposals (~2k) CNN features regions

B 5 R-CNN H-2):& iv57 £ B
74 %R ¢ Girshick, et al. (2014)

Girshick etal. (2014) #% 7 FastR-CNN /g 52 > v 2 3 ¥ ff & > 2" niEi7- = ¥
BREETT BB AR RN kT T i B4 R-ONN G 5 3 973 5 2,000
BEPERPEFEL RS T bt & DEH R a3+ - B ROI(Region of Interest )
B R RIS T RS m?;}—'ﬁ?] > % > B pe & (FCL):E 7 4 #f( Classification )
27 % 3 it (Localization ) & & EJ® » B J2 5 #24c 8] 6 “757 o Fast R-CNN ;# & ;2 7 ¥
TR ERTE LY RS ol T A T G B - SRR o RS
IH R AIEE S P PR B L e B 46 Fast RCNN it 32
R o Xk B B AT - do] 7 leﬂ{%ﬂ%ﬁ—ﬁ’%fiﬁﬁﬁﬁa
B AR hi (ROI) s it T llﬁ;?])\ KXol A - B T s dE
XL EEHE D FIN R EFRE A B K eE Y ARSI §EE - RL*W L %mﬁ
WB Py R TBHREI - L*WE 5Bt > 2 8RR 27 8
B R BB % ¢ (Maxpooling) %% » FI & B RHid § (75—~ Bipk = | haprL o

)

. classes
region : FC —>» :
proposal . : e

Rol
pooling|—> Layers

image >  CNN —>! feature maps ———> i s ;

) e FC | boundary box :
J : (regressor) :

N/

B 6 Fast R-CNN iF § &J? jn A4z
F 4L kR © Jonathan (2018)
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Outputs: bb ox
softmax regressor

Rol
pooling
layer |
i Rol feature
feature map vector For each Rol

B 7 FastR-CNN %
74 kR o Girshick (2015)
ﬂﬂﬁ’&%’\ R-CNN /ﬁ-,-r 72 » Fast R-CNN /ﬁ-ﬂ 1Y 5@#’%'1 @-;E'-r}%&;w fim' R rd]ﬂ'\
v # 4cf R-CNN /& & /% - ﬁ-‘\ 3&""‘]‘}& ﬁ:yj‘q E 3 ?Kﬁ;@,;}i }l’— BT ;}'3‘,{{(_1_ [{'@Iﬂl >
AR BT - RS AL BT (Spatlal Pyramid
Pooling; SPP) AJZ » N 2 B2 {7 A fFcF B8 AU » RS L Bz E{epmitD s T
BEREL FITOEEARSZRANT BEMHE LT TT o Fast R-CNN % ¥ 2
EE RLIE AT R Y "'F‘f FRORT ERTEE S+ E M S (Region proposal +

CNN) iz - #3125 F 1@’* Mg SRR AT FERRT T &i 5 AEAEA) g 43 (T
FEE O e PETR R PR RS L S PR RIEE B i R 0 &4 FastR-CNN
| 2k scores | | 4k coordinates | < kanchor boxes

clslayer \ t reg layer

[ 256-d ]
t Intermediate layer .

sliding window

[T

conv feature map

] 8 Region proposal network
FA kR D Renetal. (2015)

i ™

region i classas
propossl regions— FG _k (softmax)

sooting|—»]  FC

.................. Layers
image —>  CNN feature maps >
»; Doundary box ;
F& ¢ regressor  :

B 9 Faster R-CNN i# & EJ? /4%
F L kR © Jonathan (2018)
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R LR 'ﬂ""@p‘}—*h » 4 &2 t8— s 7|eh Faster R-CNN J% & 2 E 2 R E a5 e
# f: H_R-CNN ;& 5 ;2 2 ¥_ FastR-CNN ;# & /2 FK% i ;’L%%'r} 7p L iE # M3 =F (Selective
search) FRJE » ' - BROZF R AL R < BN E LR > A S - R EFEE
LW hi & R F] e
Renetal. (2015) = 3% 41— Bie i%*v-“ R-CNN ;# & ;# ¢57Faster R-CNN ;&% & ;2 » H:&
BRgRi B B R-CNN w2 { Pz £ 8 eh7 F a3 &R %2 & 3 2 Fast-
RCNN & * enH 5 # ¥ 4% > @ Faster R- CNN % B % g8 RPN (Region Proposal
Network ) (4cB@] 8 #1777 ) FREH PR > E HEEH & # i #cRB (Feature map)
FE P iE R B o I 1% i FastR-CNN j# & ;2 9 ROl pooling ( Region of interest pooling )
FH 0 pRRaE R 2 B S Faster R-CNN i 72 38 B A2 5 A2 40 ] 9 771 » H 28 Hfdr
Bl 10 #757 © Faster R-CNN /% & i F]H K37 P2 R B3 e RPN B8 3 & 3 pF
FFE AT E Iz > @ F5 2 eEapE P L Mg tE < > 2 T 5 Faster R-CNN &%
el & ¥t » Faster R-CNN B R o AT ¥ e ALt Faster R-CNN J# & j2 »
#* TensorFlow R E ¥ L S & P sy Sl %ﬁﬁ DGR {6 Y R
PP IS S RPB R GE F AR -

o, classifier

Region Proposal Network,
feature maps

conv layers l
4 |

18 10 Faster R- CNN * i
F4 %R ¢ Ivan (2019)

s J2 & > faster R-CNNL*’}#J' ERBT ISP EREY *;llgifg:alj

= 7 12 TensorFlow Object Detection API#1#& #&Faster R-CNN4# i+ 22 s ic ] 5
‘% O RS TR 2 BT A 4 1 38 * TensorFlowsk €38 8 e= gua £ EH:;&E

, %‘“#’*%%%? VPRI A SRR AR S RB B C S R

jx

le

31 ¢ ¥ ﬂ#iﬂ zﬁﬁ%#%? ¥ Bt ﬁ':yn‘uﬁ_

FRPBPITR B ER Y RIS Rl R 4 5 T 7[# A N e ]
~ 3= = H0A) ~ 2= = TensorFlowst 5 B ~ 2" 523 ~ B Fé% Al FP E R ﬁA AT AT e
32 3 N, 3F ¥ TensorFlowt22E 2 73k £i8 5 » 24 11 B2 ?’%;*EK%‘*‘“ @B 11977 o
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fiths

|

Gl Jintil

I

R

I

Hi ks F

{

&

Rl ¢ ERPBRGFER s ES VRS e

TR
AF 3 it * Google Chrome# *v # it @ ] & 24 £ (ImageAssistant) # & @ L
®ogd Google T HEE X T R SRS GRS EE Y R 2R

Mo A T TR SRR B Y R ”Li'% _%ng LB o % :EGoogle® T HH T
037 7005k ¢ £ L ARASIPGRIA 0 B ¢ ¢ 7 J-10A/B/C/S ~ J-11A/B ~ J-15 ~ J-16/Su-
30MKK ~J-20 ~J-31 ~ Su-35% = f& 1‘}‘%"'} I PHS (e B 12977 ) £ 1005% o 2 #-H 80%
(+ B3 2805 ) 2 » DTRFAL L 5 20% (=+ B3] 2205 ) 2 » PIREFTHL - 5 B
B 1 %*“ 5601 2" Uik ~ o 140 i /EJFﬁi A o
* ﬁ:al]
—Ham T o TR BeE AT S R A SRR DB GFAE Y B o Rty ¢
52 B AEE i DB A SR o+ (GPU) W F» ZERZEH AchEER > A @ % SERHE
4] (Pre-trainedmodel ) 5 47408 KRB F R > ¥ MA@ 7 AE Y BRI Rl iz 0 " M
Jfﬂ”.—'f‘;'l?"wﬁ”rrﬁ P o #OT L 0 AR 7 R TensorFlow Object Detection #-3] = f&
¥ B F ¥ 4 A] : faster renn resnethl _coco ~ faster rcnn_resnet50 coco %
faster renn_inception_v2_coco > AAT F B o= AR AV RO > B
S BEE Y pe hE BB PR AR A JE R RS A RS R
$§ PR Fot gt = 5P R BB IRERS ER V A Y SRR
x’rJ\‘V—‘\‘m ;:Bb °
AR R AR iz A ES Y #0454 A 3t Faster R-CNN ,%’ﬁ PESEI: U
faster rcnn_resnetl01 coco ¥ faster rcnn_resnet50 coco -3 ] GrER A A R (Deep
Residual Network, Deep ResNet) fx i Faster R-CNN & & ;2 ¢ 2 B % ff & chipis b fﬁ 2%
#_ > faster_renn_resnetl0l_coco # A @& * 101 kK e F R A A P B 0 @
faster_rcnn_resnet50 coco = Al R # * 3 50 Kk v F R A L R B oo @
faster rcnn_inception v2 coco #-7] #% 12 Inception fi- % #i 5 Faster R-CNN /g7 & 2 # 2 B

A G R RS AE
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#10 (J-10) } #11 (J-11)

] ‘,.
15 (J-15) #16 (J-16)

\ =

#31 (J-31)

Su-35
RI12 ¢ &= ARMPSET
X X
Weight layer Weight layer
F(x) relu F(x) relu X
identity
Weight layer Weight layer

l

HE) = Fx) HGx) = F(x) +x

Plain layer Residual Block
B3 A4 it - SRR gl 55 7 L R
AL kR He, etal. (2016)

ST MY FR RB ¢ 11T 1 4L (Degradation problem ) » i ¥ iR A B Y HE
3¢ g ’% B Ao it 59 F o a%—l Pirymratmsy o L L FRT Y A R
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HerPliE- e AR B mS PRl R fem g > 3 M T R, T
# DER A AL B (Deep Residual Network, Deep ResNet ) o ¥t - ﬂkm eEea 3 0 H (x)
{ﬁﬂ"ﬁs?]* s AT B IS B it % H (x) f#ﬁi&ﬁ“{F (X)) @ 2% £ R4 » $#cx

- IR RIE 0 Fmy F (x) 4t ;tawﬁ;?]%mx 2 14 rﬂ”* H(X) =F (x) +x s 4o
%F(x)—OB* H(x)gﬂz;"‘v? X;d ¥ frﬁa"ﬁ—‘ u{Q@F(X)s_ iT
R o At SRR TR > A B iﬂgﬁﬁéiﬁﬁoﬁ Rt - A

Bl 1 EIL 2 5 4 WA 13 47

Inception firie i & T L A A R-7 I A B E A Gd T B ed@ie S8 5iE 7
RIS S R R p) - N %ﬁ-“! Al T AFERARELY v i B A D -
B L FEE &R EL | Inception B it S B - 2 N K Rk B Ead? o Vo iEa A Y
B TR PRIE S N BB DFRE T RESH FEIUEHE L L EeRE o e BT
R REREY TV R RS IR % o 51 Inception 1‘3*:“9“’ [DRE TR R Sl
BT AR REE EJT RISE R x| m—%‘f"ixif‘rf{x&r BT o Aot T wd
R AR FRAKE DT P 2 I S E Y eJE 0 4t & Inception firie e & iR
2L o Inception-vl s * 3473 b < | ¥ ¢ 45 1*1 CIFINSES ZZBEH P
fo— B 3*3 + ] m§+ Pl BT RERRHA B Ao 2 R e it 4 (osc_zc54ocuh,
2021 ) ° Inception & ‘&2 T#-r L Bl4CE 14 277 o

Filter
concatenation

3x3 convolutions 5x5 convolutions 1x1 convolutions

1x1 convolutions 1x1 convolutions 1x1 convolutions 3x3 Max pooling

T

Previous layer

®14 Inceptionti-ie 7% .77 & Fl
TR KR ¢ Szegedy et al. (2015)

g3 ¢%E§?ﬁ#$ﬁ' PERE A ARy R A K GG BB D
PR A MO DL R LR KEL G EBE SRR &ﬂﬁ@@a@ Bl ] £
BEAA ARG L o A SRR l__fo'r VIR B B E R 0 P
PR R TR DR GBI R E R %?L}ﬂﬁ%%ﬁﬂ&fﬁgﬁ/ﬂl CITR
Fho@ A AIFRE Y A SR B Hx/é] S PUEAR 0 P - T GARAL S P S
(Internal covariate shift ) - Inception-v2 J& * # & $& % it ( Batch Normalization; BN ) = ;2
fRA-E AR A R WRRA O R A —wﬁfﬁiﬂﬁﬂﬁﬁéﬁﬁ
BRIMGASE - BT e o 30 - BIRELRERE > L THRT - Rk ] e
*Eﬁﬂﬁ"‘é@“’&‘i P LRGN T ARG T - KRR ””%}7‘ ot o g IR
FHEEHNE BT STA D ORE T R ERY o v v B s B RS
-ﬁﬁ*l%m@ﬂ’@ﬁwﬁﬁﬂaﬂ@m% FRBREE, - S REFgRE TR
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fe?2 (osc_zc54ocuh, 2021 ) -
3.4 Ho3 P R R A
~ F2 3 # J& * TensorFlow Object Detection - 3] » = & 1% F & ¥ i 7]

faster rcnn_resnetl01 coco -~ faster rcnn resnet50 coco % faster rcnn_inception v2 coco it
éwi”ﬁmﬁliﬁﬁwﬁmﬁﬁ’”ﬁﬁﬂ%?ﬂiﬂﬁ FEITH ehs 0 2
PSR B TR : J-11A/B ~ J-15 ~ J-16/Su-30MKK ~ Su-35 ~ J-10A/B/C/S ~ J-20
NECH I - L %%}? i’—"L7OOfrEJPGﬂ7}'§% » B P 5605 IPGRIF 5 2 Uk & 0 1405k
JPGRIAH 5 BlIFER A o A7 #3712 200,000=% R 1€ 384 "% > T3 B o

AL Bl A Bl 1557 e
&t Facol 4] -y - l l 12 A e ok
LANMEL 1‘ ﬂtiﬁi‘-’?ﬁt{fi. H SV A I BT l?']:ltml:cur ik ]
=
RIS #3342 ]

FAL AR R RSB RS S B Y A R SR R 1 R R R A
EEAFRRF AT AT R EG S BRETHE > - BRIFEHKAR21E ¢ 7J-11A/B~
J-15 ~ J-16/Su-30MKK -~ Su-35 ~ J-10A/B/C/S ~ J-20 ~ J-31- f& 4% 7] 8k PH% £ 356 5 ¥ —
BRIFERAZIOL » RERBY 2 - ZRBULF > TARRBHICRIL6977F o

@ B A !ﬂliﬂkﬁ]—( k4 .
16

v—;q, /P Fé‘/” i?_g]

= ﬁﬂfi PIRERE

jk%ﬁ;l&-fz‘&:}j%@:f#_é RSB IS B Y 2 R EE R DR R T .FT
L g f’rl%\.iiii‘f# EAY- | xrlﬁf“}jﬁ#,; Wi TR R D R &’ﬂ;{‘f B o5
faster renn_resnetl01 coco-~faster rcnn resnet50 coco % faster renn_inception v2 coco %
FFADRE A AL ¢ E R eSS B E Y IR h AR % A A B R REK
ﬁ’*w#*mﬂ '%%EW?%Aﬁﬁﬁ”)ﬂﬁflwﬂ"ilw,&®’ EE S
£RABP RS ES Y DIRAIE 7Y KRB SR RIRIE - FE B R AT 2 A8
P ARPRICT Y B R GSE B Y PRI B Y 2 R e i -

I BN o S TR 120 - A R AR R R A it - e s el S

¢1ﬁﬁﬁﬁk
B R B e Y 2 ﬁ%‘“"lt“ *}#ﬁ’ PR ﬁ%—%ﬁd TensorFlow:# & T 5 i {7 »
Fle o H JL%-L* TensorFlowL I 5o f§ it TensorFlowid & & S § (T3 2573 %ﬁz’
% FKAnaconda® X & 7 ;' = L TensorFlowif & & Leh ¥ o gL AP 7 A ERRT
®if % T Anacondaf ZL%T 464 =~ % & ehAnaconda® Kt & % K425 T i {7 Anaconda
BER LR LT SoRIT A
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0 Anaconda3 2020.02 (64-bit) Setup — b4

Welcome to Anaconda3 2020 .02
(64-bit) Setup

Setup will guide you through the installation of Anaconda3
2020.02 (54-bit).

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Mext to continue.

) ANACONDA.

Sngerds

[ next> | [ cancel

Bl17 Anaconda® %i' o % XITE R

[=] (| = 3
NVIDIA E&En2 =0 T &
EE 1 FERSHSENEDER -
EREFEE: [GeForce v
EMBE5|: [GeForce 16 Series v
ERFE: [GeForce GTX 1660 v
YESE &5 [Windows T0 44-bit v
TES - [Game Ready E&1E T (GRO) v| ?
F2=: [ Chinese [Traditionall v

(a) Nvidia GTX GeForce 16605 #- 42 3% ™ 3
CUDA Toolkit 10.0 Archive

Select Target Platform ©

Click on the green buttons that describe your target platform. Only supported platforms will be shown

Architecture &

wrien B O B e e
st Tse Bl e |

Download Installer for Windows 10 x86_64

The base installer is available for download below.

> Base Installer Download (2.1 GB] &

Installation Instructions:

Operating System

1. Double click cuda_10.0.130_411.31_win10.exe
2. Fallow on-screen prompts

(b) Nvidia CUDA1 % fic 48 ™

DUVWITTUOW COTTNIY Vi T FTT T OO T

Download cuDNN v7.5.1 [April 22, 2019), for CUDA 2.0

Download cuDNN v7.5.0 [Feb 25, 2019), for CUDA 10.1

Download cuDNN v7.5.0 [Feb 21, 2019), for CUDA 10.0

Download cuDNN v7.5.0 [Feb 21, 2019). for CUDA 9.2

Download cuDNN v7.5.0 [Feb 21, 2019), for CUDA 9.0

(c) Nvidia CADNN/F & & ¢ #2358 £ 7 ¢
B118 NvidialB]?) 4c i& A JT o048~ i\-
7 it 9 4v -TensorFlowi& & T 5 enjed@ i B - A7 7 #-% K L EGPUE & it 4

' 2

L
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TensorFlow:& & T 45 » @ £ & 32 GPUE & iy # ¢ TensorFlow:# & T 5 F & 447 ”‘fl—} 'ﬂ"’ﬂ
b L EL MR AN S A KT ER G LT LT 0 B A
B3 AT g R A) 4 i ed2 E 0] 5L 5 Nvidia GTX GeForce 1660 fﬂﬁ‘* z ;LNVldla
T 47 {*Nvidia GTX GeForce 1660&5’15%?% el AT fNVidiai BAEB GRS A
WiFYE -7 a1 L ftfCUDA ® 5 5 feTensorFlowi# & T 5 ek & > A7 3 i # CUDA
10.0%1 & #ficfg ™ ? v 7R 18 18 7 % 2 CUDA %2 Nvidia GTX GeForce 16605§Fﬁv 55 > 4B
18 (a) (b) #t57 o d > > TensorFlow:#8 & T S du@ B 2 FALE Y » 2T fgifgl b
HHCUDALERE Y * & (i@ 8 > Nvidiatk & 7 cuDNNJE R & ¥ #25;V B » AF7 % 77iF
# 4 ECUDA 10.01 & s#8im R 5 ¥ 388 #7137 dhcuDNN 7.5 FR B ¥ A2V E T ?r*\l S
7% 0T doBI18 (¢) #77 o
% 2 NvidiaB] 25 4e i# A2 4 M e80T 2 (5 > ¥ x’i\»ﬂﬂ%-r 31]-){;,%%63 i:ﬁ{@jf#c‘ *

5‘2%}55’1 F¥ t&‘?@? PSR TR M o % R B9 F RA ST S RBY

PRSI ¥ DRI 8 B R Tk £ -
H BR— : 3% 3 TensorFlow-GPU i %8 3% 15,
#conda create -n tensorflow_gpu pip python=3.6

FEE = . g2 # ¥ 3 GPUE & ¢y TensorFlow:g & I~ & & Keras API

#activate tensorflow _gpu //Ex A TensorFlow-GPU i %8 ¥ 5%

#pip install tensorflow _gpu //4& TensorFlow-GPU j& 4% 3£ 15 P 4¢ % TensorFlow
#pip install keras //4& TensorFlow-GPU ji ## ¥ 35 P 4¢ % Keras

¥ Bk = © £ GitHubF #% TensorFlow Object Detection API
#git clone https://github.com/tensorflow/models.git

# B9 . 4 3% Protobuf & X &

#cd models/research
#protoc object detection/protos/*.proto --python_out=.

B9 % XX EEHY ZIRBDGFRIPEL TV 2B 77 S0l gk iv4p 4

® # ZE— i = TensorFlow-GPUE #2155 -

4w & FihAnaconda® K - ¢ ﬁ‘ = TensorFlow-GPU & ¥t 7% 5

® - & KXLEGPUE ¥ eiTensorFlow:i& & T - % Keras API -

& Anaconda® % §¢ & fx * TensorFlow-GPU & #2 %k 3% » = = TensorFlow-GPU
B RS TV At - BEapEEE P £ %KL #EGPUE
TensorFlow:& & T % % Keras API -

: T §*TensorFlow Object Detection AP 445 » 4§ WA TP gz P o
i~ F fehttp:/git-sem.com/% K Gitid > jEGitHub t & ™ §*TensorFlow Object
Detection APIeim 4048 T 4F W > 3 2 enp 42 ¢ o

® # Fw : ¥:F Protobuf SV E o

i¢ * Tensorflow Object Detection APIZ_ w » 3  %3:¥Protobufd 3% £ ; ProtoBuf
2 d Googleb’“r#’ztﬂ’.ft%‘i cE T TV JHREAR TR v EF T
FLR A ) @@?V FRE OB/ ELARFRRR 'ﬂz PELE T T e
& anE T ﬁ‘w\*’ BN AR T b oo bilde Python Go~Java~C++% H i

W

42 FHREFR
B EE? ARPBEGFEREB BT Y VIR IR v AF T HER P X
ERARBETHREE 7005EJPG%H{%’ TR R ns BRI Z aG 2 e
5 LLA/B ~ 115 « J-16/Sw30MKK » $1.35 ~ J-T0A/BIC/S ~ 120 ~ 131 « 46 48 71) et

u;*

o
F
3
Ji
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1 £ 1005 » 31 80% (5 B 54] 28058 ) & » DR % > 20% (5 457 £205)
%’wmﬁ?%ﬁ P TS 75560%%“%% 1401 RI5E A -

VIR R R T L S i RIS sﬁf@ﬂ’ﬁﬁ FACREREAG
BT GOT R YR AR 2 8 fs%%\ ( L - ﬁ‘v%’;‘ﬁﬁ“‘l) A4 H
AR pEAT T XML SRR 0 B R EIR A @“’ﬁi)ﬁ» Fyg LabelImg; - ir

1L > &d @ * Labellmga £ gtz 2 FAhEY ¢ X %ﬁﬁg,,@»\ﬂr L% o e
PEA A Y R RPPYITFRP GRS P T B XML, % > Labellmg 1 & $c 4
g * 4o B)20% 7T o

¥ F ARIEARR P 9T ¢ 5 Labellmgl £ St MR LB 0 X RS R 5 A
XML % R RVRE 2 PIFEE > B3k 7|3 B P 47 > 4] * Tensorflow Object Detection
API# & chxml_to_csv.pydp 4 #8 » 3 $HE crxmlte s e FosviR i B PF A3 Y K Ry
BB 5 A % e P 47 (4r @ D:\images) 4 %#E * train_labels.csvirtest labels.csv= B <
Bk o :fi‘;—“f % » B fxTensorflow Object Detection API#t & sigenerate_tfrecord.py® i+ »
BeAF TR FER S Y R BRI J“/E% (P R BB 5 7 &2 L5 S Llabellmgt
LR N ﬂ‘-vi—‘:’”" RS AR ) B~ H ¢ deB21 47T © 2R 1 0 34 {7 generate_tfrecord.py
v (3T 4 e BI2297m )0 A 2 0 ﬁq* BEPIREY R ATF 0o BALE Ctrainrecord
i test.record o

@ labelimg DAL G0\ T ST R-15\20110429 € JmBhit2c jpg - o x
Ble Edit View Help
; BoxLabls
|74 [ BditLabel
Open. ] aitcult
74 [] U defunt il |
OpenDix
Qs
Change Save Dic
Nelmsge
Erey Image
Verity lmags
=]
Sove
FieLit 8|
<~ DALY/ BT\ R B\ 15\38ecc1 272043364547800c8 560 JDZO,pg
FreTE DA \J-15\568314bb030178d6a29384626f776bd2
DA J-15\69867248_2654122054600365. 136700192 A
..... o 30b8dd jog
LIS oA 979_2654122071267031_ 6586535693 127659521
Covste 04 092_2654122021267036_8984784949999566848,
RectEox DA cbaddSofdbicdidad 103869970 pg
3 o\ g
Dupliate D
RectBox B
D
® R
Delsts DA SRU)-15\908094908cb4c623472fbef 4166000 jog
Rectox DA SEM\)-15\d2459d8b9b1d6429157cbd268825456%pg
DA -15\331c63553726003d18de968c45¢57d jog
DA \J-15V)-15 -83K(1) ipsy
Y < >
Open Dir X:939;¥: 1066

B20 Labellmga1 £ ficd8 @ * 4 &

1 $# TO-DO replace this with label map
2 def class_text_to_int (row_label):
3 if row_label == 'J-10":

4 return 1

E elif row label == 'J-11':

& return 2

7 elif row label == 'J-15':

8 return 3

2 elif row_label == 'J-1&':
10 return 4
11 elif row label == 'J-20':
12 return 5
13 elif row label == 'J-31':
14 return &
15 elif row_label == 'su-35":
16 return 7
17 else:
18 Hond]

BI21 generate tfrecord.py i 75 ik
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I (tensorflow gpu) D:\>python generate tfrecord.py --
csv_input=data/train_labels.csv --output_path=data/train.record

4 (tensorflow_gpu) D:>python generate_tfrecord.py --
5 csv_input=data/test labels.csv --output_path=data/test.record

B122 generate tfrecord.pysi 74p 4

= i IR AR R Elq\ﬁ” 4§ B (Label map) > # 7 1% 2 A SpiBEEE = - BAT
mjxv v Ak TR - FR & LG fighter labelmappbtxt’ He ot - Wk L fEvd
& A =+ & LR T f_%?ﬁa‘? Al (A &) R 5 .pbtxt o fighter labelmap.pbtxtff & p 7 3
Yo B]23975F o

1 ditem {
2 id: 1
3 nams: "J-10"
4 1
5 item {
& id: 2
7 name: "'J-11"
8 1
S  item {
10 id: 2
11 name: "J-15"
12 1
12 item {
14 id: 4
15 name: "'J-1&"
16 1
17 item {
18 id: 5
15 name: "J-20"
20 }
21  item {
22 id: &
23 name: "J-31°7
24 1
25 dtem {
26 id: 7
27 nams: "su—-353"
28 1

B]23 fighter labelmap.pbtxtff & p %

4.3 #3H

AP ERPPGIERBES Y 2R ' a v F A TensorFlow Ob_]ect
Detection API¥ » #-#73 i@ * LV R S8~ VR S BB % %E Kﬁt‘*ﬁ TE - B
conﬁgr/’{ Th ¥ 0 frobject detection/samples/configs/ P &7 F ¥ § 4 bK *UF% d 3t A
7 #-i¢ * TensorFlow Object Detection API#7 3 ik = 7}@ AP RAA o A H R
faster rcnn resnet1l01 coco~faster rcnn resnet50 coco# faster rcnn inception v2 coco’ %]
pt #- i3 i faster renn resnetlOl coco.config ~ faster renn resnet50 coco.config %
faster rcnn_inception v2 coco.configiz = TL%% GBI TAL ) TR - e FRER HIE
¥HipZ B3R TALE T2 22 miE > B]24% B|25 5 3 sxfaster renn resnetl01 coco.confighy &
nNE o ERBRBIAUFF AT oo

_ 43 _
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Faster R-CNN with Resnet-101 (vl), configuration for MSCOCO Dataset.

Users should configure the fine tune checkpoint field in the train config as
well as the label map path and input_path fields in the train_input_reader and
eval input reader. Search for "PATH TO BE_CONFIGURED" to find the fields that
should be configured.

R B S PV S
o e

model |
faster rcnn {

num_classes: 7 ##ﬁnum_classesﬂfﬂl?%ﬁ}ﬁﬂ%ﬁﬁ@ﬂmﬂ?%<Fﬂ#ﬁﬁﬁﬁ?ﬁﬁﬁi“

W ]

10 image_resizer |

11 keep_ aspect_ratio_resizer {
12 min dimension: €00

13 max dimension: 1024

14 }

115 }

Bl24 i3 :zfaster rcnn_resnetl01 coco.configf 3k = (- )

105 gradient clipping by norm: 10.0

106 fine tune checkpoint: "config/faster rcnn resnetl0l_coco 2018 01 28/model.ckpt”
107 from detection checkpoint: true

108 data augmentation options {

109 random horizontal flip {

110 }

111 }

112 }

113

114 train input_reader: {

115 tf record input_ reader |

116 input_path: "train.record"

117 }

118 label map path: "fighter labelmap.pbtxt"

1198 }

120

121 eval_config: {

122 num_examples: 700 #§%num examplesTH & \images\test [ #FHHAVE{HH -
123 # Note: The below line limits the evaluation process to 10 evaluations.
124 # Remove the below line to evaluate indefinitely.

125 max_evals: 10

12e }

127

128 eval input reader: {

129 tf record input_ reader |

130 input_path: "data/train.record"

131 }

132 label map path: "data/fighter labelmap.pbtxt"
133 shuffle: false

134 num_readers: 1

Bl24 i3 :xfaster rcnn resnetl01 coco.configih &% % (= )

EXE NI EE § ol B g@g{: T 218 0 AFE Y &% i TensorFlow
Object Detection APT# 74 i crfic 32" AR N P X RS I BE ¥ 2 32 7
PR iF s g AW hE T A K 4§ faster_renn resnetl01 _coco -
faster_rcnn_resnet50 coco % faster rcnn_inception_v2 cocoi IR AR A BN F L
200,000 310 B i e 2 B APIRIEL Y K BB D ATRES B R Y DA

AT (Low) 1 650057 %+ 13 CERBE o
L‘Lﬁ!ﬂ TP RSP IR ESE Y ‘ﬁﬁf‘“ PUVRPE > AT Y T ﬁTensorFlow Object

Detection API# 73 & e 2 %ﬁ? % 1 2 (TensorBoard) E" ﬁ”’ PR U o BI25 5
= B 2 ﬁﬁma‘ £ (it faster rcnn 1ncept10n V2 cocop AT 5 b)) 0 B26%

-

TensorBoard FEL

python C:\Tensorflow\models\research\object detection\legacy\train.py
--logtostderr --train dir=training/
--pipeline config path=D:\LILY\thesis\project\config\

faster rcnn inception v2 coco 2018 01 28\training\faster rcnn inception v2 coco.config

B125 J&* faster_rcnn_inception v2 cocof 4 3" HUBCRIF {7 HOA P Mdp 4
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Loss/BoxClassifier Luss\ call n_loss Lo RPNL \Ma\ lD'U Less/RPNLoss/objectness_loss
053 127 LotsmLostRPLoma et Joss 123 Losses/Loss/RPNLass/obpectiess_Joss
08 025 016 012
0z o
04 008
015
N oos
0z 004
’ om
o] LR VP W S
Bk 120k 16K 2006 0 oA BN 12K 160C 200K 0 MK EM 12K 160 200K
alLor
Loss
12
0 o
04 04
o o
Dok BOK 12 160K 200k U a0k BOC T2k 160k 200

B]26 TensorBoard % F R

B A = e %ﬁ 1 1§18 » ¥ i% B TensorFlow Object Detection API#1# i e53!

P AR N e DT R RCA e 0 > e ) i) K- € A TensorFlow Object Detection

API%E %>t Tmodel | 2B £ % TR gy cESR R R TR LD E D
IR 1T o B]27% o1 TensorFlow Object Detection APT% ! 2" R 43 % A7 5\
python C:\Tensorflow\models\research\object detection\export inference graph.py

--input type image tensor --pipeline config path training/faster rcnn inception v2 coco.config
--trained checkpoint prefix training/model.ckpt-200000 --output directory model

B]27 TensorFlow Object Detection APT % 3" 3 i % 4% 5\

4.4 'iE‘I%?—i..%%
EAEVE R Y- n’g\gﬁ%ﬁkﬁﬁ BEY VREA PR 8 A 7 F]* TensorFlow
Object Detection API#73#% e’ it it I;T B1F25% (23t TensorFlow Object Detection API
B 45T mobject_detectlon/object_detection_tutorial.ipynb) cAe AT R Y - e F
JEF L7 i eoip MK 3;’ heR2847 77
AP EREA BY ARPPGRIETREE B Y - EapERAL21E 0 3
J-T1A/B ~ J-15 ~ J-16/Su-30MKK ~ Su-35 + J-10A/B/C/S ~ J-20 ~ J-31= 48 453] ek M &
35 5 - APl RAR10E > FRPIFER TG - B2 REA Y R d ST
IRV R KA § (faster renn_resnetl01 coco ~ faster rcnn resnet50 coco
23 faster_rcnn_lncept10n_v2_coco) CHNLEE 5 5-2 f%a?’%?a\ﬁﬁ BE Y PRBEA I AR

3] oG 2 BT L3 AR SRR RS B Y 3 éﬁ*‘“"
(79 2 BB ORI 0 B R T Z B i%)".%ﬁ%s?ﬂ'] i % FPE I RV
""Lrl.'{.['.l!:’,": I H

"source”: |

"PATH_TO_TEST_IMAGES DIR = 'D:/LILY/thesis/project/config/faster_rcnn resnetl0l_coco 2018 01 28/images/test singlie'\n
"TEST_IMAGE PATHS = [ os.path.join(PATH_TO 'L."‘ IMAGES DIR, "image(}.jpg’.format(i)) for i in range(ll, 22) ]\n",
"\n",

*# Size, in inches, of the ocutput images.\n",
"IMAGE SIZE = (12, &)"

ster_rcan_resaetl0l coco 2018 01 28/model'\n®,

is the actual model t
ference graph ;: \n

18 01 28/tzaining’, ‘fighter labelamsp.pbtxt')®
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PRBCA S 5 S U PRI AR 5 AR ]IS IR BRSO U R
Bl}*v-“ = fa7 AR R RECE] Y R R R %%\ﬁ =EY ‘ﬁﬁf”'] ESRRILEE T A b TA T
FEELHBTAL o
o fi& * faster rcnn_resnetl01 coco % faster rcnn_inception v2 coco?' -7 ¢ X B8 B2

faEa R ol &
FH - Ay S kg 0 2 WA ORS¢ 0 &% faster_renn_inception_v2 coco
SElE ﬁ%ﬁ*'} € FyEad)-167 £ RS g% > AoB29 (a) T s RS Y E RS (

’g‘ —ZE b P XS R ehBl F P o ¥ faster renn resnetl01 cocos ! A F U

faster rcnn_inception v2 coco faster rcnn_resnet101 coco

['3-10,99%,99. 6771514415741° 1
0

['1-10,95%,95.44146656990051", *1-16,67%,67.71863102912903" ]

[

B
0

J-10: 99%

g

gl LT

5 d gy 150
= a5
2 -
- i
0 n . \‘s - 20
(a) _E{ %&;mj ev,g&
faster rcnn_inception v2 coco faster rcnn_resnetl01 coco
['3-20,78%,78.11639308929443", '1-16,67%,67.67441034317017" ] b ['3-20,99%,99.68507888946533", ']-18,99%,99.54640806022644" ]
"J-16: 67% D

o LT . T NI TN —

(b) 5 4841
B129 & * faster rcnn inception v2 coco % faster rcnn resnetlO1 coco?" H 3] ¢ x B
W fTEsRR S %
FEFER 112002 2 J-10= 8¢ = $ %> & * faster_renn_inception_v2_coco 7! AR B
B PR AI10Y XA > 2 & BT207 2 GRS s 11202 1162 Y £ R
4c®29 (b) -
® Ji * faster rcnn resnetl01 coco % faster renn resnet50 coco?' 7] » £ B 4% 82 (h3%
WRER g %
- WAFERSF kg 0 BRSBTS o B faster rcnn_resnet50 coco 73!
FREAE 7 - BrEp ¥tk o R e P RSP CHETE V- FE Y R R
o 4-®30 (a) #7775 P AP RHP (F- EP X %%}35'13\) 2l IR
faster rcnn_resnetl01 coco= 72" -3 ¥ 1L it /FE? )20 2 J-10- A R RS R
faster_rcnn_resnet50_coco s 3" RACE| P BE & ArFERs 1 J-107 £ s e ¢ :!&—J 207 £ B4
BEE 5 J-16¢ £ Es > 4oB130 (b) #751 ° 45 & 11+ 3 2L faster renn resnetl01 coco
ey 5 g faster renn_resnet50 cocod o
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faster rcnn_resnet50 coco

gt — DArp L EE R B R 1

faster rcnn_resnet1l01 coco

‘su-as:' %8%

§

faster_rcnn_resnet50 coco

['7-16,99%,00.7718334197998", "1-10,08%,98.31000566482544" ]

5. 000
100

(C) _Ef ,E& A 1] g{__,g&
faster rcnn_resnetl01 coco

1-10,99%,99.54649806022644" ]

['3-20,99%,99.68597888946533",
0

(d) % fE57

30 f@; * faster rcnn_resnet50 coco % faster rcnn_resnetl01 coco?! R -3 @

w‘»;g"/PJ\zé‘ AN %

® J& * faster renn_resnetl01 coco % faster rcnn resnet50 coco?" R -7 ¢

?E'I‘;FIJ?‘# bl i"'j‘rf’]“:l:%
B = AR kg
R § 5 - BrER BFﬁ
> B30 (a) #1771 5 A ? 7]?;@_“

faster rcnn_resnetl0 l_coco ErUl & U Vi
faster_rcnn_resnet50 coco=ive! SR B B2
» e B30 (b) #777
n & ﬁi&faster rcnn_resnet50 coco B o
BT X RS E FER L R T

- ;z,\%?_ )
evJ\‘v

7 -‘F\:'EI

wJ-167 X #is

%s‘f:‘sl” ﬁ‘f?m“ R I SAT
e LFEY B AYEREE
LET

BEL > SRR SR~ BCRSET)
B L T EE SRR R
TR AFLOFREY TS

AE

=
v

w\» =

7 _*F‘:El

| 3] ] ¥ 9

WA (- Fu Y HRBRG) PR
FEFER 010200 3 1410 469 ;%ﬁﬁ’f,@%
AFHENI107 SR e § #1200 £ 0

° ‘,:;Tt

I~

ApEe o A 1A E (AD B m#"’;k/ﬁf‘-’r’iﬂ fvo 4 P OBEE B A e
AE S EAAFIFHE
WEpr 4 TN B RG _&ﬁéﬁ’* o JE & 71980+ | &

LIERH A ETEs depm g

g ﬁ

r'/ﬁﬂ'f = °

RS BT E B

B
SRl At

» J& * faster_rcnn_resnetS50 cocori3)!
ljlu’?‘*% %—K&ﬂfﬂﬁgﬁ;;g\ |45 % 5 — _Fc;J,EH&&

& 11+ % 8L faster renn_resnetl01_coco

rgE IR s faster renn resnet101 coco?! 3R

#ﬁ%g 33 “)I, ¢ﬁf‘*‘:ﬂ _l-uj-—}’\ v -I— %ﬁﬁ,ﬁ’/f erJev ,\x——: Izzg ﬁ‘

1Fro A
~2010# 5= L E2 > A
T#‘fr?%” it 3 N A SRR & TensorFlowr i
R ‘Wq'] mﬁ;‘ A
27 A & 33 TensorFlow T
I #%,—J "‘””\ Z o 1 Tensorflow Object Detection API“r#A% EN g RES - T A
i# * 3R {7 Object Detection;# & ; Faster R-CNNz& =

Fa ) o
FEEHCA] 5 AHD
R g Y HA] o £ Y TensorFlow3k 3+



BISEEERE BT =% B PERE——F0H

SEEFY AR AFEEE ~ Sl DAY TR A R R ey
AT S PR B Y
R B % 5% 18 ft"”" Aak
® :F * Faster R-CNN;# & ;2 5 fieResNet- 1014 S & > 72 3 H - 82 5 A A yea s
' #FE firinception V25é SRR AR -
® 7 * Faster R-CNN/# & /2 # ficResNet-1014 (it k& > 72 % H - 82 7 83|55
¥ f g ieResNet-504 (F ik B o
AT A TR L 3t Anacondat S iFE* R ERIE B 0 L TensorFlow#7#% 2 47 i 58
APl ¥ & * %fi?*\‘f'“% ﬁﬁéﬁﬂ B el BE VT o R erE B L P HIRR
Vsl *EiAF‘ (E* FREF ) 2 A1% (33 R -FELTF ) '*i@ﬁﬂ (
BB LA A D TR FRAEZE -
AKRBE T SR R e
L 281 rp W2 FHEEZ 570058 % > $PPAUDLBERT I 20 o HEAT 1Y
FELI%RTFERTR Y > TUFEFRESF
2. Ay #rig * 2 Faster R-CNNGH & /2 WEfes BA GCREEC R AKTRY 2 F
’ ;ﬁi@ﬁé}% P IRt e
3. AR R T P R HIRRC WA S O RY B T YR T o e

[ S

R 14738 40 R R

AR T H E* Tensorflow R F 3 41307 £ F 88 s B 7 fr g
SRR ATHESEE Y PRICI 0 TR RE R LRI L R D
~EAEVSHERAE R YR L2 % R FE ML LA | A L EeE
REYVAABORELSAMEY > 72K @?]E ¥ A 17?,%%5’ FEEYHIFET &
PR ILREAN A AFEAPYEFT VAR O/ HEFER -

34

ZR A MR FH(2016) BN GRBIY FiE T 0 36 (9) 0 2,508-
2,515 -

=~ F (2017)  TensorFlow + Keras /& & < 1 FFEF 7+ * - ¥/ A -

Hop ol (2019) 0 AT kB 1z A 4 F O 4 1o E - T 4o
https://makerpro.cc/2019/05/introduction-to-ai/ (2021 & 7 » 15 p )-

RE O EEFHERP > I (2012)  FREYFEISFE THEYTT 029 (8)
2,806-2,810 -

FRAUAT (2017) AP B FRFAH SRR DY A B L GF Y o FF

g BT 2EFE (2019) FREHFEN LR aOFEZ H
hoo FAEETAR 42 (3) 0 453-482 -

WF & (2017)° 1 LSTM /FE 7/ & L5 5 HIEE AL REL - WA QR
ERENpE Y LIS LG 0 BAE -

Ivan(2019) = [ 4 © @ 7] ] S3: Faster R-CNN f§ 4 - T § 3% https:/ivan-eng-
murmur.medium.com/object-detection-s3-faster-rcnn-%E7%B0%A1%E4%BB%8B-
5f37b13ccdd2 (2021 & 7 2 20 p ) -

JYRoy (2020) - i# B & ¥ = @ S 4 jL g - T §43¢ https://iter01.com/537205.html (2021
EFT7220p )

27 /38 5 6 0 96-103 ©
TR AR B R

\

F“‘




JEH] TensorFlow PREEEZEREHI 52 BRI 78 — DI S B R se B as R 1

Ashley, K. & Gordon, T. (2005). An Introduction to Artificial Intelligence and Law. Tutorial
Handout of Introduction to AI and Law at ICAIL.

Chapelle, O., Scholkopf, B., & Zien, A. (2009). Semi-supervised learning (chapelle, o. et al.,
eds.; 2006)[book reviews]. IEEE Transactions on Neural Networks, 20(3), 542-542.
Cheng, H. T., Koc, L., Harmsen, J., Shaked, T., Chandra, T., Aradhye, H., ... & Shah, H. (2016,
September). Wide & deep learning for recommender systems. In Proceedings of the 1st

workshop on deep learning for recommender systems (pp. 7-10).

Chorowski, J., Bahdanau, D., Serdyuk, D., Cho, K., & Bengio, Y. (2015). Attention-based
models for speech recognition. arXiv preprint arXiv:1506.07503.

Girshick, R., Donahue, J., Darrell, T., & Malik, J. (2014). Rich feature hierarchies for accurate
object detection and semantic segmentation. In Proceedings of the IEEE conference on
computer vision and pattern recognition (pp. 580-587) .

Girshick, R. (2015). Fast r-cnn. In Proceedings of the IEEE international conference on
computer vision ( pp. 1440-1448) .

Hastie, T., Tibshirani, R., & Friedman, J. (2009). Unsupervised learning. In The elements of
statistical learning (pp. 485-585). Springer, New York, NY.

He, K., Zhang, X., Ren, S., & Sun, J. (2016). Deep residual learning for image recognition.
In Proceedings of the IEEE conference on computer vision and pattern recognition (pp.
770-778).

Jonathan Hui. (2018). What do we learn from region based object detectors (Faster R-CNN, R-
FCN, FPN)? download from https://jonathan-hui.medium.com/what-do-we-learn-from-
region-based-object-detectors-faster-r-cnn-r-fcn-fpn-7e354377a7¢9 (retrieved on July 18,
2021)

Krizhevsky, A., Sutskever, 1., & Hinton, G. E. (2012). Imagenet classification with deep
convolutional neural networks. Advances in neural information processing systems, 235,
1097-1105.

LeCun, Y., Bottou, L., Bengio, Y., & Haffner, P. (1998). Gradient-based learning applied to
document recognition. Proceedings of the IEEE, 86 (11) ,2,278-2,324.

Liu, W.,, Wang, Z., Liu, X., Zeng, N., Liu, Y., & Alsaadi, F. E. (2017). A survey of deep neural
network architectures and their applications. Neurocomputing, 234, 11-26.

Michalski, R. S., Carbonell, J. G., & Mitchell, T. M. (Eds.). (2013). Machine learning: An
artificial intelligence approach. Springer Science & Business Media.

Mikolov, T., Karafiat, M., Burget, L., Cemocky, J., & Khudanpur, S. (2010). Recurrent neural
network based language model. In Eleventh annual conference of the international speech
communication association.

Nallapati, R., Xiang, B., & Zhou, B. (2016). Sequence-to-sequence rnns for text summarization.

Noble, W. S. (2006). What is a support vector machine?. Nature biotechnology, 24(12), 1,565-
1,567.

Redmon, J., & Farhadi, A. (2018). Yolov3: An incremental improvement. arXiv preprint
arXiv:1804.02767.

Ren, S., He, K., Girshick, R., & Sun, J. (2015). Faster r-cnn: Towards real-time object detection
with region proposal networks. Advances in neural information processing systems, 28,
91-99.

Schapire, R. E. (2003). The boosting approach to machine learning: An overview. Nonlinear
estimation and classification, 149-171.

Szegedy, C., Liu, W., Jia, Y., Sermanet, P., Reed, S., Anguelov, D., ... & Rabinovich, A. (2015).
Going deeper with convolutions. In Proceedings of the IEEE conference on computer
vision and pattern recognition (pp. 1-9).

Zaccone, G., Karim, M. R., & Menshawy, A. (2017). Deep learning with TensorFlow. Packt
Publishing Ltd.




BISEEERE BT =% B PERE——F0H

Zeiler, M. D., & Fergus, R. (2014, September). Visualizing and understanding convolutional
networks. In European conference on computer vision (pp. 818-833). Springer, Cham.



S B SR 2 e A R B A
3 FH 1SO 45001 F A EE A S 2 e 2E 1 BEAEDUGR A A 1Y

MEMRES 22 FFmy et 1 3E? 1SO45001 £ 4
BYRES 22 L R B

Beyp" FEm?

"L ARTIN R PR ES 202 3
PERFEFREAFRRET 2L

SASTARER | NM43-01-02
EF520225F2 A 18H > FE— X IE5T202283 B 9B >R EFIE202284H6H

1 &

AR w2 (International Organization for Standardization; ISO)*t 2018 & 3 7 i»
’%#ﬁ‘rﬁ- REnm % > 2 4R (ISO45001) » B~k b OHSAS 18001 R % &% » & &
BRE LR A ISO 45001 ;& kg 2 h bR 2 5 6 > & OHSAS 18001 R & % ;1
WEMPNIRE IR BMELX 2L BT 2 H W IR A ISO45001 B ok R e
BB & ?:TE",_’E!I“' ‘*‘z’ﬁfg"_ 73‘« 1 IF'%‘HZL AT RARE] X ?_‘1 (=)
11?1%9‘011\1\]_&] X >Ed b% R E L H SRR ”LrFWIF—ﬂF’f:{:}_:F'I,.%ij_
W%ﬁ’W&$P2%WTT¥ s FORHREE 0 RE S 22 R W AR
RERES 2t 2§ L%

R Er LA et o L SRRt EEE L
el ﬁd??Wﬁuﬁijﬁwwﬁﬁ~?i¢iﬁ4%ﬂﬂ}ﬁ%ﬁﬁgﬁ
“ﬁ$ﬂlhﬂ”9L}W¥Hmﬁwwam:w&ﬁ*k—«ﬁmfrm:aﬁxﬁa B EE
* DEMATEL ;% » 45 8 P 2. B2 00 (A2 R > &7 % & DANP ;2 3~ & 8] 2 4p 414§
EEHERPREE O TERFRBRERNIT A RE 22 PR GERRY 247 o

—ﬂ

\rn

/H' e

ML 1 1SO 45001 ~ B i % 2 {2 g3~ sl ~ AT

WA TEH ¢ B i email: robertungl 029@gmail.com



BISEEERE BT =% B PERE——F0H

Re-Evolutionary the Military Occupational Safety and
Health Management: Using ISO 45001 to Construct
the Performance Evaluation Model
of Military OSHM

Lo, Weng-Tung " Hou, Hung-Yi ?

1 Ministry of Health and Welfare Shuang-Ho Hospital,
Occupational Safety and Health Office,
Taiwan, R.O.C.
2 Jen-Teh Junior College of Medicine, Nursing and Management,
Department of Occupational Safety and Health,
Taiwan, ROC.

Abstract

The International Standards Organization (ISO) has released a new generation of
Occupational Safety and Health (OSH) standards (i.e. ISO 45001) in March 2018, replacing the
original OHSAS 18001 international standard. The difference between the two standards is that
ISO 45001 focuses on the interaction between the organization and its internal and external
environment. OHSAS 18001 only focuses on the management of OSH hazards and other
internal issues within the organization. Based on this, ISO 45001 can effectively improve the
performance of an organization's OSH management, and help the organization to provide a
safer and healthier working environment for workers and related stakeholders. According to
R.O.C. OSH Law, all units of the National Army must provide a safe and healthy working
environment for all workers. Therefore, this study introduces international OSH management
standards into the National Army’s security system, and improves the management of the
National Army’s OSH Performance.

This study mainly discusses how to construct the performance criteria of OSH
management of the national army to reduce the incidence of occupational disasters. First of all,
based on the literature summary and reference to the current internationally adopted OSH
management standards, construct preliminary performance evaluation indicators, secondly
using the modified fuzzy Duffy method to confirm the seven indicators of the evaluation
indicators and 29 performance criteria, finally using the DEMATEL method to analyze the
degree of influence relationship between the indicators, and then combined with the DANP
method to obtain the relative weight value and importance ranking of each indicator. The results
will provide a reference for the performance evaluation of the safety and health management of
the national military units.

Keywords: ISO 45001, OSH Management, Performance Evaluation, DANP
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A Discussion on Performance of Military Universities
Management and Non-Input and Qutput Factors by Combination
of Data Envelopment Analysis with Truncated Regression

Chen, Jian-Yuan! Ke, Jun-Yan ?

! Lieutenant Colonel Planning Staff Officer, Academic Affairs Office, National Defense
University, Taiwan, R.O.C.
2 Graduate School of Resources Management and Decision Science, National Defense University,
Taiwan, R.O.C.

Abstract

Compared with the previous performance studies that mostly measured the input-output
model in a single stage, this study is based on the perspective of Intellectual capital and uses
the Network Data Envelopment Analysis model to evaluate, the evaluation mainly focuses on
the three main work of the department in teaching, research and services to explore the input-
output performance of multi-stage, and to explore the impact of non-input-output factors on the
performance by truncated regression. The analysis results found that: Firstly, the stage with a
large efficiency gap mainly falls on research and service work, which also showed that the
department should improve and strengthen its research and service work. In addition, the
student-teacher ratio has a positive impact on the performance of the department, Departments
located in non-metro areas outperform metropolitan areas, and the scale of the teachers has a
negative impact on the performance of the department.

Keywords: Data Envelopment Analysis, Truncated Regression, Performance Evaluation,
Intellectual Capital
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% & DEA 553 2 BHcR f o ot 532 45404 3
43 4 A Sl Aot At A

% 8K lbﬁ R Bl E BB
KE 1 FIRE
F o~ g
AR AEF(FR) 9486.21 2558.10 5217.40 14086.44
TERFR(F ) 1034.85 667.64 201.60 3201.36
AE KT %;» p(F ) 742.21 1210.99 0.05 4000.00
A0 g
PP a() BF) 1023.52 458.23 430.00 1898.00
KEBLREGE T R) 4.64 0.09 4.44 4.78
B A (L) 116.42 40.48 61.00 218.00
R G A (L) 44.18 20.33 10.00 96.00
Ly iERE R
F o~ g
AR MAFER(F ) 9486.21 2558.10 5217.40 14086.44
TERFR(F ) 1034.85 667.64 201.60 3201.36
FEHT :kh () 742.21 1210.99 0.05 4000.00
kB4 (L) 116.42 40.48 61.00 218.00
Ry 4 (L) 44.18 20.33 10.00 96.00
Z2RIE 3
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PRAZ1 TFFF £
F o~ Fik
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A 40 % B
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R PRI #K) 8.80 3.27 2.00 19.00

FpRe R A R A R 3K~ (65 B DMU)

42 »*F @A
(- ) Network DEA #-3"
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BEAYr 0 5 DMU enfER G Es 10 MR A ZARE-E 555 o« A agmy §
MHPFERE R R kAt Y g B B*F’“ Wt 2 1 (PR R P o 7t
A7 E 42 DEA @ Network SBM #5721 s F 55353 » ;ﬁ VUfRAE PR Y AT Bk
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% 4 Network DEA 258 s % & A 7

v Hix ¢ Bx A

No- e wE® =i R BW KB 7 R BN RkE P R
1 0.824 1.000 0.999 0.483 0.354 0.667 0.206 0.712 0.777 1.000 1.000 0.410
2 0470 0.869 0350 0.380 0.628 0.798 0.567 0517 0.656 0.687 1.000 0.369
3 0.180 0.805 0.088 0.401 0.684 1.000 1.000 0.302 0.747 0.825 1.000 0.440
4 0.216 0.884 0.103 0.664 0.416 0.635 0.286 0.539 0.759 0.971 1.000 0.396
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N LI 353 L B SE3E

“ EW x5 mj R F RS P Rir M KB Py R
5 0.079 1.000 0.034 0.449 0942 0.999 0.992 0.775 0.737 0.984 1.000 0.363
6 0.826 0.732 1.000 0.754 0.354 0.623 0.250 0.342 0.824 1.000 1.000 0.483
7 0.705 0.607 0.716 1.000 0.605 0.677 0.656 0.444 0.770 1.000 1.000 0.401
8 0.843 0.682 1.000 1.000 0.329 0.663 0.268 0.213 0.863 1.000 1.000 0.558
9 0.790 0.639 1.000 0.833 0.406 0.686 0.292 0.390 0.719 0.868 0.831 0.445
10 0.498 0.550 0.395 0.741 0.405 0.735 0.282 0.393 0.679 0.873 0.686 0.464
11 1.000 1.000 1.000 1.000 0.627 1.000 1.000 0.251 0.449 0.816 0.278 0.678
12 0.785 0.868 1.000 0.483 0.619 1.000 1.000 0.245 0.595 0.749 0.495 0.589
13 0.655 1.000 1.000 0.275 0.483 0918 0.452 0.267 0416 0.718 0.276 0.502
14 0.998 1.000 1.000 0.990 0.532 0947 0.571 0.265 0.317 0.897 0.228 0.211
15 0.718 1.000 0.505 1.000 0.404 1.000 0.237 0.515 0.623 1.000 1.000 0.248
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17 0.921 1.000 1.000 0.699 0.612 0.640 0.596 0.590
18 0.635 0.648 0.595 0.701 0.544 0.671 0.529 0411
19 0.523 0.652 0.366 0.981 0.538 0.695 0.641 0.304
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28 0.745 0.842 0.917 0.464
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% Har £ (1998) £ o2l - ¥ %0 P il AR d 2 70 AT QLT
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