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A New Qualitative Measurement Method of Game Situation Cognitive
Uncertainty Based on Deep Learning
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Intelligence Measurement and Standards for State Market Regulation, Beijing, 100076)

Abstract: At present, with the complex and changeable game environment, deep learning models such as deep convolutional
neural networks are introduced to assist in improving personnel's cognition and decision-making level of the game situation. However,
when deep learning is introduced into game situation understanding, it also introduces data uncertainty and cognitive uncertainty in
artificial intelligence, which leads to problems such as divergence of artificial intelligence prediction results. Key elements of
uncertainty in the measurement process of game situation understanding are decomposed, extracted and measurement modeling
constructed based on the measurement uncertainty evaluation method. The experimental results show that the physical measurement
method based on GUM can effectively measure and evaluate the cognitive uncertainty of game situation accurately and efficiently.
Finally, based on Monte Carlo method, the proposed new qualitative measurement method of game situation cognition uncertainty is
verified, which shows the accuracy and applicability of the proposed method.

Keywords: deep learning; situation understanding; cognitive uncertainty; measurement uncertainty; Monte Carlo method

0 31 & WIAE RAE G, MR G R S Hs it

FEMZERTHUATIR, RS AR B JIAKCE TR T SHERL, WX TINS5 A SR
RAGIE RSB B E, XHEZRIRE A BB IE SRR I AR Rl & . HLAR 5 ) R E R
Wk B voE .t FRZEIMEE R 4, iy TIUETTATS). BOREC E AR UL, B

TIARHBERETA, DURSETRHE RN, XERLH LR
IRZ AR R N LB REROR AT - PR £ B
RIS M R R AR R . AERIUE SR

Wk H#: 2024-10-10; &R H#: 2025-07-13
R&WH: EZRELAHEITRI(2022YFF0605200)

SEXTEZE A R AR, A B TR TR RSN L0
FEABHIPEA R 5k
RPE 5 ] R B ) AR e AL BERE ). H B>



46 T 5 R 2 BB ROBSED

2025 4F

BT CAZAEAEFNE 2B R IR I I Z 254, 2
FNMG BB R BURAREE . WL AbE AT B ARE &
Ab P () B B R BRVE ORI B o) BEAE g
FRAE L DUPUE S U T B RS BE BT RS, 2
PR A AR 0 AT B A 78, R HIAR
A B ) B

SR, FEMZRAHEM S, DOAFE s G R
22 W 4% (Convolutional Neural Network, CNN) A
AR HIR B 7 ) LT s 2 AT E PER 3R, IR A
T 3E M RT RE 206 ZE AT BRI TR S 7 A — e IR o %)
FET IR BE 2 S W I ZRAS F A AN i FE A7 I & AP
flid e s HEN, LA B 1 AR e Bk 0 RIS FE AT
FeE e,

1 ALEgEINREENER AR
1.1 EAMALEERHEENERARARIIK

2022F 1 H, E S RAMK GF &K R
(2021—20354) ) w48, InsE A T8 e v & 5Ll
RS W vy K5 NG VA -3 e 2 o NGB 0 5
RGNS B HEAE; WFFC R RESERE M T+ 2=
FR, RS PSRN TR R R RAEL., B
5590 bRUERRTE; 738 AT S0 B e /K T F
PrbRUEFITH IR &, S THECR AR R i R 3K 30
THEMREE ST

19934, [H it )m A E prprdE b 4 2% B4 E
brel 28 a4 7 (Guide to the Expression of Uncer-
tainty in Measurement, 1993), Bl (il & ANHf € B 5=
NAERD, FoR R VAR “GUM” ™,
BERMRR S EHER—2.

2019 4F 1 H, o R A BB B E B R BV
JIF1059—2019 IS AT E B E 58 R), WM
ANy a) JIF1059.1—2019 (Il EANH € FE VP& 5
FR); b) JIF1059.2—2019 (I Z24E5 KB E &
AHHERE), ZHEHE T HZEFFR2: (Monte Car-
lo Method, MCM) 7€ 5 =il & AN E LT
FOAZ 0o N 252 T 3 S I B (1) B itk | R F MCM g
ITRER i, APNEEH T EA 2 M MARM R
— Bt R I A A

N TG E S AL AT, SCEk [9] A
W52 FE AL AN Bh TR 2 N4 47 A4, T H
eI om0 LTI &5 R AT 5 B . SO IR T —Fich
TR S i 28 I 24 T TR A i 5 1 A ) S R M K ) R
WIJ598, T X 2T O AN B B AN T 5 VR

BT AL, IR T AFHIMESE, ZMES ]
DL X 1 8 2 2% 1 R A N 4 52 D i £ ) ) e K
Yo e, DAXER JEE 0] U A £ AN 2 1 3 AT 6 v
B, RN T e A AR o A A 2 B i 2 1k
kil — B (Anchor ModeD), 1Z4if5 L4 Bl
T 4 B RO 45 SR o R R A IR B A 5T U5 R AN
SE S o

CHk [10] B3l & G0 ATS 12 T AT AR
FRGMEH . 2. 4irEd iR, IRzl R
FERBAE I BT AR R et 5 RS SRS AT 2
L ZARIE. ATS IS L RIHER 5 & BRIV A S
(K22 A FIRCRE R A%, ATS il GUM M HE R 2 B
BEAT &A% 6 BT RS R . BT & I B S
A E AR TR, el A DT TR .
1.2 EASMARIVKE IREI Pk

] P A oxf 3 AN 2R e A B AN R B e 3
WD B BUATRT T I A B B n T -

a) KREZR I MG 2 RSB RIA
RN e SR AR DI B AN 58 R OCBE B AR AN &, SR
BRI R AR ANTEMT, B e A E L
TR R w145

b) JE A E LR IEA T . DA I
RN E LT IEA G — . ARE. Sh= 5%
#E, RETERAT . RG. MV HE Re RN E A
5E PEVIAG 5 1%

o) WE AN E P A AR R AT
BUAT I B AN € AR bn 55 25 55 B S RE S50 (10 B
WHRAMGE ST IR R A B, R A E 1
T e AASCEE 3 SRAT AN 5 2 I R/ ME R R AL A5 545 B
B RESA B AR RE S IL T

d) MEAHERRZ I ESEARERES. I
A RS B B AR RE SV B AN 8 P 2 DAMER 1 R
LI RE SRS 1), k= 2 WL A RVEE A3 T2 58
TR B SV E TN B AN E T 548 5, FRAR 1 It
I EIECHE®

2 BESHBNNEETHEEZNER
DESERIE
FEEE TR 2 ST IR S S B 5 I i e
T, RS BRI R AT S B 52 B AN 5 T
oM a) BRI E B (R 2R RO N
AHRE . Hedh . MBI, RAGEFRMRIBENZILS
KIETHED s b) BALARIFI AW ERE (FERERE



54 3]

TIOGAE T TR S ) B SRS S\ R0 ANH 58 SR 5 &7 T 7 47

BN IR, FECT A7 1 B ZREHA T
TR A7 AL B S BENLED

AR HEF Y] JIF1059.1—2019 (& ANH &
EVEE S5RR) BTk riE, B TR S RS
NI 5 AN 8 FE bR AEAIRAR 8 ORI 1 TR .
BARSIR: & /i TIREZ MRS AR E
AN E FERIEIF L B, b) AT HEE =
MR8 ZS RBARBTE: o HESTER
WEAFERE: O IHHEEHRPREATRERE: © Ty
JRAHE L, £ i WA i€ BE VT AL 45

A € FE R BRI T W N GHE . X
BT 3l A SRR ) BENL AR AL 45 o IR S AN i€ K 2R ]

REFESH B AGTIETBOTE . HEWKEE, 3t
T M 0 1R 5 1 P A B

SFHNFE BE TR AN 52 L 32 2R B AR R A 4
B RE A BN R AE SR . ol TS5 B Koxt
SRENAIA R BANTIN , SRR AL O R A Y
BRI TREA I GE T T 12K RERHE B AN 578 4 MR A ATL
Ve BEALRAFRE A B2 A AT RE 175 57 BOROR S #adt
170, ABIXRP IR AN W] I et 5N TR 22 A A
RIAKERATE . RS RN RS SR R ] DA
RAEL R REA LN, A 3RS R AT E
PEo IXRhANEE AL A S B AR G ] BETCIR TS 70 4l
BRI AAL, R R SR A RS AT -

SETGREE S ) 0 MR AN TN 0 BEDT S pRifE AL i AR

A A Efiila
- > T 755,555 %, ) U Ll XEL,% Jsj#ngggﬁg
R 7 AR Y : e :% ;J;i %ﬁ%’_ﬁﬁm
@ A | teteheren BRI A E
¥ 2 L@ e 5 N , N1 N -
I % SRR - >l () =§(a—£) wes) =Yy (@)+2§J§%%uwj)4-__ o /I
AT | e
O BAFURA: ,
s(x):\/@ um(xi)=;
! n—1
W%@?ﬁﬁiﬁﬁg""* 7 (E)= Sf/%) Bl (x,) = % Uy, (%) =% . 1 Auy, ]—24"'i+§%%§$37ﬁmﬁﬁmf§ui
’ @ bk L
R
K= 3 =) S ek

u(s) =", v =nt
n

ﬁig@ﬁ@ eeepti(x) = Jud(x) 1k () 5 up(p) =

Eu,.

IR AR/ B, BT 028 1 AR R i,

/zé@mqm;%=_ﬁ%%<"ﬁﬁ%&ﬁﬁxﬁﬁgm
X u (x,
i Z i

2

ﬁ%%#%l

WETRRWES | UG) =kuc(y) UG =0, Up0)=k, #e0)=1,0,) 0y

lm$$mﬁ%w

lﬁﬁﬁ%ﬁﬁ

S A BRI

U=, = k=1623 B0 HEREHL0,)
| | |
R DT AN 45
1 BEEENATHEENEFRELRIZ
Fig.1 A standardized process for measuring the uncertainty of game situation cognition



48 T 5 R 2 BB ROBSED

2025 4F

2.1 HENIAHEEZWERS BT

A, W EIE R, WA THEEH
PROLE W T B4 X S T R R R T M R ITIR AN
N BN SR E N WHIRUT &R T AE r b
30 km & 7R P4 30 km T (1) 16 257 1 b 2 B O A
PR IR S A U B B 30530 Mo = Ak, B4
TLRERNEGRG R, BUETEEY [0, 2551 HMRIESL
5, HENHERETRNRPE AR

KRS A PR R S BT T A=
DL S A m AL B S S JU RS s ok AL e . B AR T
5, RO RIRTR R E NS, A7 5T IR
Lo AL A0 T2 A P, XU &4 30 M ERAL,
FEUE 5 2 S, T T XS 2 AN A ), 3 st 5 L AH
NS A ST FLAT B RS HE R, BRI AR L
77 (T2 0 B B AT B A I B 5 Bl

TERPE AR A g T, B o0 A 2 T R3S 40 A bl
BUAERL, DAL RS BRI IR h 4 R ILA B0 A7
B X THMESMR, @O RS
HABFRAL A S, [F]IE RAE B {2 il 5 2 s
H kB EE b, XA R 7 2B R T8 BGRAA REE  X
IR flo TERf E HEUE f 2 (R IR AR OGRS,
RS R AR 22, 15 tH RS S il 2 a) A B 5%
RN A, AR KRR e T X0 21
FRIEAERALE, NGRS i it 1 O H) 7 ]
frEfER.

SIERER I RS B 0 RINE L, AL
Ay s rE 2 RER TSGR, it E RS
MENVERIBEZR 0 A o X LERE R BB A DUATIL 1 B}
TENTT PSR E OREEE, R ESIRANG AT
SEME SRR &, @I B ENE R I RF SRR R 5 4
B, BERE Y TR SN 1 ) e S5 B IRALE I 3CRE .
SERT S AEIE B EALE . S LR KRB RS TS
Ak T, RS ) — BRI A e, R E
B EME B R B P AE S56 A3 B fif ek
BN HHR U S AR R E AL, 2@dEAR
%, N EAMEZEE AT S A, RS A
BHEE BRI, WA AR R, XX
LR TR RGHEFT, R LRy BB R R B
o EIREURHERET, A TR X T BB MR
F, IR R EREAIX 7, 15 DUE N %
T ZR B e DA R S B, O A AT Rk ff R T 2% 1
ZEAHBIRAL T B HA K WigtE.

1E G R, M iR 7 £ R4 XA
AEER . B, WU R s ENELE T
OFF AT SN, L 05 B A ZR SR (0] 1 BE 5
N YERETE S /NKSE, Wtk Ty e N IE(E 5 1R 1 TR
BEAE R o 0 AR 3R % B RS AR 4, mT )
Bt A 7 RS X A . ki R, EE
BEmrB RS XS RERE T E N EE LA
B, X AR 7 SRR A RO I o S AR
S

217 BB X I AR TR R A R B . 41 E
XIBAE NI E B bs, ARG O SR, £i%
Ht SR B, 205 N R I R FE R AR
DAL AR B 2L 7 B X A e 4. AR i H 5 2=
R TB, BRI H 40y E X ] S
fIE, M OCHEMAL . AR X IR AL T S i T o
AR AZ Oy, AL X007 X IR R A B . 7%
Xk, 7B BONE LN HAR LRI 1Xf
URERAS o I XA 2R IX 315 3 A FE I R g ], T
DA U R ASE DL 1R 3 (1 8 B B DA S U 34 T ) o3 A s
o BERSEE X, RZH I HEIREE, W
TN ERZ: MG R SRR X, WX
Bt AF T AN SR 3

AR AT 15 000 AN YIZRFEAFN 5 000 /S IR AL
A, BABIEFEAE S — N 30x30 IIIEFRAERE . St
RALE AR ZE DL R A BN PE R . RN R
X R — AR e FRE IR 6 3 2 il 2 s AN [ () 1
FERTGR, Hor:

a) BUH 0B e AT SAhmR, H DI 5
) LR HE S

b BE 1RRA TN, TR T HEE I

o) HUH2MEBLATT KAE, FALL T %O R
e
& FE-1RRERE TN, RoRiE T 5 EHI0;

e) BH-2MREBWE T KAE, RAEWE 7 %0 ke
I
AR b 3 00 B A RS ) T 2 PR A R B P 2 i
~, HaegamRE—DNRAMaT AR, 46
A Bl AR R4y B X s AR R AREK — AL
WO NG, O R EAARERE TN BRSO
SRR T E WSO . B2 R T AR
TR AT R, e 4007 AR T () R 2 B DA KR
WS s 5 B B 37 = Ak



543 TAOGRE TR ) (W ZRAS S I AS it 28 58 7 VERTT 5T 49
30 . =1 EESBEGERRE
e }Ijj_ Tab.1 Game situation picture matrix label
25t -]
n AR BE af(%) J7 1] b2k
551 -22.5<a<22.5 R 0
o 22.5<a<67.5 Ak 1
= =
B 5| =g oy = 67.5<a<112.5 It 2
2 -m = - "
L i - — 112.5<a<157.5 i} 3
10 b = 157.5<a<202.5 i} 4
= m = 202.5<a<247.5 [ 5
5t . 247.5<a<292.5 i 6
m m =S :
———— 292.5<a<337.5 % 7
OE . " o . m
oo s m HRLAR S ML A A 94 SR SIS MR, BOR
L)z

B2 BESHEGER

Fig.2 Game situation image matrix diagram

FERANFH, FEEE P RLLT7 R I s AL T SR
0P SO b2 < 43 =X VAR el NP S v e <0
BEVCT 18 Bt Skbnon, R J7 A BiEXC. 13%
SR T BRI X — E MUy 1) R B B <7 S, 5 Bl
MR 5 E B BT B

BEAh, N T B EEEE S AEE, AL R R AR
o M RN HEAT B g 9, R DR B 6 N
AFERLA T B 5

AEREA R, AT N RERES 0y
JRsi, AR AR R W 3 B

90°
120° 60°
150° 30°
180° 0°
210° 330°
240° 300°
270°

3 RBERFR

Fig.3 Polar coordinate diagram

BB 1A, FACRRR . FL e b K
B | AN | AN N eI =2 DANG W B T PRVAN O A 1P AN
R, T 037 8ok, bR BLR R 5 1) 2
JiTRy s BEMCT 1) A 2 R AR A B R E . B
E AR 1R

i 5 B E BRI T A Bt AR B RE AL . el TSR
BBRIERE & Bl IOBE R R AL A T 128 1, 1l
FEAE— ML BAFE R AL LR I A, 2005
FEX IS 5 R XA AR, 7 1 E
T sE R LN ERR KN, S R, R
SECRHERE . T GUM S THI R EfE i AN [F)
PREETN HOMEER, dEmEE TR E R, SR
FEATEL

N T 3 W BE ANE 2 FERUE, R I R T
BRI 557 h AN 7 R TR A, an 4 B
ANe Horh, BRELHGIRE R TSRS AN T 1 B T
BAERE, B R R R AR B L7 5T R E T R
TS, 1R A 37 357 o U AFAE — 5 B AN E
. anﬁﬁ?ﬁiﬁtﬂﬁﬁmﬁmﬁﬁﬁﬁ
e, T O DX s B R IR i s v
E%EE%%%EEEEﬁ,THﬁﬂy@%mE%
1709, FFHR AT RE S BRI E VE 7 SR

i

~05
0
, 08
05
1.0 0.6
15
2'0 0.4
25 0
3.0
BT 2 3 4 05 6 7

B4 ARE7E_ EFNEERNHSE
Fig.4 Heat maps of predicted probabilities in different directions

<

M A B AR SRR e SR HEAT N R A B R A
TRMBER B 701, PRZ TR TN AN B 5E 1k R



50 T 5 R 2 BB ROBSED

2025 4F

F i IR0 30 E AN [F) J7 ) R R A BRI

RIGIUER W, BEALTERU/IN A B 22 N R I
R, B AT 2% S i TN AN R s M s . AR
SXof B 5[] [ TN AFAE LR BN, 3K 2 B I R 5t
X5 [ BE AR R AN 5168 B LAt R B 1) . AR AR A
AR 5 PO B A R R — e s, R
AN T SRR T N B P R e A, R A
ZEFIIRAN

TEFRZE O~T W, NBEAFRZE S — AN, idk
r(i=0, 1, <oy 7), V&R — AN BRI &5 R,
FR2E i 0 ML MR N p, (i =0, 1, -+, 7)o —KIM
5 op P ECORINEE R RN IR & T &E R, EHUE
FEREETHETNNE. K p WE KM R
Gl BRI EHRE G n MER, BB 7
AFEAR, MM EEH ANFEALEE . gt
N M, B m (=0, 1, -, 7), W
AN 52 JE T RoR N

_ sa(m)
u, = N QD)

KA s (m) NEME m bR 2, THEARXN

sum) = [ 3 (r =) @

22 1EBBANITHE B NE R SRR BRI

PEN—Ar R, BB HEMIRE FEIENE
W28 CE TR N 2> 2 RS 0 SR IR . o Ml e
AR R JEEAT TN, R — TN 45 R 1 e e MR 3R AT
Bt MEBRGS], NEIIBEAT S A RIE,
PASRAGAN [ 73 25 1K 75 22 MR, 1T A5 B GUML R SR
PR RN RIS E S

A ] Softmax B&EU(F N 2 73 R I e )=
PAZE B AN SRR TR 5 o 36— R 1 i i
Softmax & HCRE BE AN 7 Oy — AR, KA
B

p=— (3

TEANH 2 FE /A b, Softmax 4t ME R AE e B T
BERUOTBEANSEo0) (B AR T7 1m) B 2R D (0 Tl &
1B,

AL R T AAEAS [F] 7 7] b DA R0 00000 At %
BANEOL, B S PR, BEARLEE A J7 1) b R P A
RRAEEN B, BAERATT ) BRI — R
FEMIBEEN, Renl2 im0y 2F 54k, BEAGXIHK

K, RUPXLET7 A AR RN E A . St
[F, &53 7710 Candyim 10 3) ) S0 22 4 72
B X TR], R BRI e T [ AR S AR E AN
5. HUEAT LA A1, R AR N6 BELE T [ I A
FESE R AN RIANEA E 1, A FAR T [ B R BB
FasE -

1.0}
]
OyE] []__[] ] 0O O
0.8} { 4 + T
B 0.7F
=
0.6}
05¢
oa ¢ 8 e =8
7690 Jra1 Jriaz Jris Jrad Jifas Jrie it
Jri

5 EAESBIOANNTHER

Fig.5 Cognitive uncertainty analysis diagram of game situation

T AR GBAERE, M s BRI R
G B, KRR 0~T YRR, W N zG=
0,1, -+, 7)o BB T IA n A EHEFERE, SEHUH
—IKIIE 7> R Rm E, R E N R
n VR, ECHE A AN 58 P PT LA ZR

%=%Q (4
Vn

K s () B P HIbRHEZE, THE AN

%UJ=J%§KH_;Y (5

23 TARAEENEREREKAEE

Xof FHE TR B 5 ) R R A F O\ R AN E B3R AT B
B, A 2R R BRI e 2R bR B0 A kAT
e

BT WL GUM i A KPP E sk (6) Bk,
Horbu, NEE AT E FE . u, NV & A€ B
CGRES 45 R 3R P & B9 AT o B2 T ) 28 SR 52 e 1R
AN, XEINGEE R D) o w, I KRR
oA K 2 53R B A A F 5 (Windows Al Ubuntu 5
gt) Z Gt as Rz R, RV 6 A0 E LT
E.

a) ZMERECR

G R B R, A FE s 2 3 AT
e



54 3]

TIOGAE T TR S ) B SRS S\ R0 ANH 58 SR 5 &7 T 7 51

u=a,u,+a,u, +au, (6)

X a a0, 50 50 & 5 5 AN E BEXT & A 8
FERISEAFRE . T 3 AN AR T Ok HoW A RO
MEENEmWAREME, FHIR R EEN
wH.

b) FEL L R

T ARHEMBE AL, LB EER e
A RCHEI, 5T Python it B AL AR BECHE . HUHE 1)
JE ks O R R A% 3, B o I BIUME D 0~7 I 4,
AR SR o TREERA, HREER
PR W 26 TE I 5 50 BRUE S EUR R e, R 252
VBRI R o R, 25 54 AR SIS I 4T R A Y A
HAAL,

BB A P G ARET R, JEL M R Ok
REBWALHERECCR.

3 BESHARNERNTHEETESWIE
3.1 MEFHEEITME

X Bl A E R, R e AR A Softmax )9
Ak, BRI S AN E

udzfifl::00062 @)
n

XFRERAH E B, fEH ARVEEE, BT
WHCN6 000K, THHELERWT:
um=£££2=00015 (8
X aAE L, HARTEEEk, @ditE
KEHERLEARFET G RS EE, #HS T
B U AT EE N

u, =z, ux(D) = 0.0007 <))

X 2, 81 4, 80.000 7.

ETX D ~ (9 15285 A€ FE u, 15
BYAN 38 FE w, AT & AT FE w, LKL (6) 1535
FRANH E FEG RN

u? = u + ul + u=0.006 4 (10)

Rk, BAHMBREENERAT EE N
0.006 4.

3.2 MENFHEEITHIIE

M AR S A BN RO AN 8 I SRR FR A5 A AT
WEEWER 2 TR .

®2 METHEERIEEREAGE

Tab.2 Measurement uncertainty verification index and initial

value
I UEFE bR il
MEZ Y Ik THE Y 0.916 4
B AN E JE u(y) 0.006 5
T RAWERLU 0.0129
FEA TR M 10°
BHEZES 5x107

BT 5RO VER GUM L AN 7 B 13047 50
iE =, AP RRINE .

a) SE B IRIENS 5, VP S8 e X G0N
FEAS B AR AN AN E L

b) B E AN R LI N R R AL 5
N S BRI A R 3 s

®3 BESBEAHFRTAANERAMEREERY
Tab.3 Monte Carlo input of game situation algorithm and its
probability density function

BMAEX I AT FRAEANT o S
BEA S 72 e oy A 0.002 2
FEA R HEZE AT 0.003 6

FEARIE oA 0.004 8

BRLR A e 72 oAt 0.001 2

o BVHNE v 5 X EAS, #TRHN
(R 2P B A A

D EFEZEFRPABAEAERN Sy, B
RITHE R E . M= 108 2 N E SR At & =R
N 95% HIALE X 1]

e) i N2 M2 % B K 41 PDF {43 . /£ MCM
(RSB FE A, A NAN SN B X 1) PDF A B b A
AAE, RN EBARL, T B AR A
. ¥ MCM 15 2 (A B $ b B 7 HEDI . 1535
Hi & [ PDF. i H 2 IR A e 17 90 A7

View =M1 — 0 =0.9032
Vo = 10+ 0= 09290

£ IRk GUM AN E 4R . X GUMIEFI MCM 3k
AL X R AT LR, B 2 T BE3RTE GUM V43R
At KB B DX TA) P TRk R B B P R A, B E

d, =|(y = U) =y | = 00003
g =|(» + U) = yyu| = 00003

BV A0, B DX T PR % 1 o et 222 PR A48 X0 Ot 22 d,,, <0

dyy <0, TEITIRIE .




52 T 5 R 2 BB ROBSED

2025 4F

4 2

AL T TH 1] T s A B ) R P A AR 42 )
& AR PN E B, X g AT I E Pl S5 5
E . I8 )3 GUM VA [ AN ff 0 B DG B B2 35 90 file %
BTN B AR, BT AR E FE &, JREAEH
SR DI B 2 R AT IR -

3RS S AN e FE D B 4 ST, e 4
MCM 7% FIBER G TH o AT Sl 1 25 T GUM yE Xt
T 2R 25 5 PRI 0 AN W B8 S Joit O 2 S 7 vk ) VA A
PEs [RIE, AHEC T Gl AR MCM 7%, A3
P2 B AR R R R AR = 1 AN E FE VAL AR, A
SCHET TR R FSE B AE LR AN o8 FE AT VR
AT, NHAER et & 122 4l E M Re i Ie
BRI MR E N R IEHEEES
1EH .

2 £ x ™

(1] ZRF, B, SRR, 5 . “UR B2 a5 o A 2 R A0 R A 5 B P

PR R BE TS R ECT. b 2L A i R S 15 Bk
B = AR 22, 2016,
ZHU Feng, HU Xiaofeng, WU Lin, et al. Research and prospects on
the application of "deep learning" in military domain and situation
awareness evaluation[C]. Beijing: Proceedings of the 7th Whole-
Army High-Level Academic Symposium on War Complexity and
Informationized War Simulation, 2016.

[2] KE, HHmelE, B, A5 B TURBE AR ST IR R A B v O AR
Tk, K15 HRHERE, 2018, 43(8): 25-30.

ZHU Feng, HU Xiaofeng, WU Lin, et al. Simulation method of
battlefields situation senior comprehension based on deep lear-
ning[J]. Fire Control & Command Control, 2018, 43(8): 25-30.

[3] MCCULLOCH W S, PITTS W. A logical calculus of the ideas
immanent in nervous activity[J]. The Bulletin of Mathematical
Biophysics, 1943, 5(4): 115-133.

[4] HEBB D O. The organization of behavior[M]. Cambridge: MIT
Press, 1988.

[5] RUMELHART D E, HINTON G E, WILLIAMS R J. Learning
internal representations by error propagation, parallel distributed
processing, explorations in the microstructure of cognition[J]. Biome-
trika, 1986, 71(599-607): 6.

[6] HINTON G E, OSINDERO S, TEH Y W. A fast learning algorithm
for deep belief nets[J]. Neural Computation, 2006, 18(7): 1527-1554.

[71 KRIZHEVSKY A, SUTSKEVER I, HINTON G E. Imagenet classi-
fication with deep convolutional neural networks[C]. Lake Tahoe:
Advances in Neural Information Processing Systems, 2012.

[8] ISO I, OIML B. Guide to the expression of uncertainty in measure-
ment[M]. Madrid: Aenor, 1993.

9]

[10]

(1]

[12]

[13]

[14]

[15]

SCHMAHLING F, MARTIN J, ELSTER C. A framework for bench-
marking uncertainty in deep regression[J]. Applied Intelligence,
2023, 53(8): 9499-9512.

T . ZE ] ATS MR AN E FEVEE WAL (D). Kb E B AR Bk
K2, 2009.

DING Chang. Research on measurement uncertainty evaluation for
military automatic test system[D]. Changsha: National University of
Defense Technology, 2009.

W, S, B T5 . RIS T SR R IR (D], Rk A
HHR, 2021, 19(5): 552-557.

CAO Lanying, GUO Mingming, LUO Meifang. Cognitive game
between radar and electronic countermeasure[J]. Radar Science and
Technology, 2021, 19(5): 552-557.

RN . B T T VR A 1 2 1 I 5 22 A AN SAF FT[D]. V%2 VG
AL RHE R, 2018,

ZENG Lijiao. Research on network security situation based on
attack-defense evolutionary game[D]. Xi'an: Xidian University, 2018.
25, BRIV, B SR MCM X GUM 1230 2 N 2 37 5 1)
BSUETIERE AL, TR AR, 2012, 32(2): 75-78.

CAO Yun, CHEN Huaiyan, HAN lJie. Verification method for
measurement uncertainty evaluation of GUM method using MCM[J].
Journal of Astronautic Metrology and Measurement, 2012, 32(2):
75-78.

X7l e, A fee, XA 55, 4 . GUM A1 MCM VT & I & A ff 5 JiE
LA BT ). TR, 2018, 39(1): 135-139.

LIU Yuanyuan, YANG Jian, ZHAO Xiyong, et al. Comparative
analysis of measurement uncertainty evaluation by GUM and MCM
methods[J]. Acta Metrologica Sinica, 2018, 39(1): 135-139.

LhAm o, XUE AR, M2, & . 2T GUMIVENNR AN € BE YN 7%
WFFT[C]. RE: 2016 4F h [H M TR 22K B b E 2t 2R
AE £, 2016.

MA Fugqiang, LIU Yansen, YANG Xuemeng, et al. Research on test
uncertainty evaluation method based on GUM method[C]. Dalian:
Proceedings of 2016 Academic Exchange Conference of Underwater
Target Characteristics Group of Chinese Society of Naval Architects
and Marine Engineers, 2016.

B & & N

FAOL (1987—), 5, Hit, TR, FEHIITT RN TR RET
BEHUREAR . RS I BOR . N TR RE 222l (5 PF
PR

£l

B (1993—), <, TR, FERFF T A A TR G2 S50

WEA B RERFES e EMPFEOR . N TH RN R E B 515
HERTE S

gk A (1990—), %,

CRENN, EERIITT RO A TR AT

RESHLEA . AT RETHE SR EARSE.
g (1984—), 53, BRALR, LERFIT RN LR AR RS
B WP A tENEEAR . AN TR REMIF TS .



