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The processing and analyzing derived of limited image data

Liu Yiguang”
Sichuan University, Chengdu 610065, China

Abstract; Image big data and easy-use models such as deep networks (DNs) have expedited artificial intelligence ( AT)
currently. But, the issue for limited images which are often captured from complex, hostile and other scenarios has been
challenging still yet: objects are too small to be recognized; the boundaries are fuzzy-overlapped; or even all the object
information indicated in the images is uncertain due to camouflages and occlusions. The limited image data are featured with
small-sample, small-object, incompleteness, uncertainty. Obviously, the tackle of limited image data is different from
image big data: 1) image big data fits Gaussian distributions (mean u and o) in terms of statistical central limit theorem,
especially when data scales are much larger than data dimensions. This feature is beneficial to make statistical inference by
the 30 rule, which indicates that 99. 73% of samples are within the range of [u -30, u+30] . Possibly due to the con-
centration saliency fundamental, the statistical Al models such as DNs become very popular and seemly successful. Howev-
er, for small dataset, the statistical consistency is usually poor, and the robust features cannot be identified based on con-
centration saliency. Thus, the statistical inference Al models are not feasible for small training data. 2) Image objects are
often mutually occluded in costly and rare scenarios, and the delicate camouflages and masks, poor and complex luminous

environment, as well as hostile disturbances, often make the image information itself or the information dimensions
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incomplete and unconfident. These issues make the computation load very heavy because the missed information or dimen-
sion has a large number of possibilities. 3) A large number of big data techniques have been proposed and seem very com-
petitive in image processing field. For example, the DNs have achieved the best rank in many image big datasets publicly
available. These features have extremely highlighted the contribution of DNs. However, many face recognition systems do
not meet the requirement of accuracy and precision even when the face data is big enough. The statistical inference models
such DNs cannot do precise inference, and some errors do exist due to the statistical inference itself. For limited image
data, the consequence has been declined further especially when the number of samples is less than the dimensions. The
partition boundaries in the sample space cannot be uniquely fixed by training samples. That is to say, to determine the
inference model needs to solve irreversible inverse problems, meaning that the definite model cannot be uniquely fixed, and
only a reduced model can be fixed. For any query sample, the simplified model cannot give an explicit solution, and only a
subspace can just be given which is constituted of possible solutions. How to choose an appropriate solution from the sub-
space is still challenging, and seemingly there are no effective and general ways. Many techniques seem a little effective on
studying limited image dataset, such as level-set methods, fussy logic methods, all these methods are based on the proba-
bility metrics measuring the divergence between the existent limited image data and the apriori knowledge or the specific
background. That is to say, the cost functions indicating membership degrees, levels etc. are very critical for these meth-
ods.

Key words: limited image data; central limit theorem; irreversible inverse problem; fussy logic; research paradigm
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BARFGE A X 7 T Y —2e 223 2 8T AR E Y
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PTG LA T A ARER I T B kAR P 0 vk
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HITAY D-S TE4E BRIS A B S X D1 38 43 B 47 (9 4
J'& , TR0 27 IR GRS A 4t 1

4 FREKERMBITEHEE

XoF 32 BRAE 0T B GBSO 7 4, s — A
W TESRFI R S, BRI , DF e 5A 7
sigf5d . R M 0 R B R AR R X A7 BR AT
TR EUGEAE b, AR R R S i UE  IRE S G T
1153 ERM RESE . SEBr L R BRI 3Z BRIA]
BB, MELLFR 50 SRM BYAEAL 7 ) fikAe, X
BALTRATAEA R Z R IE LT 1Y BIEEHE 73,
AR Y & e RN NE X A R Tt B IR AE R L, B AT, 7E
a2 BRSO RECH ML, — R TR
PEOR BN 77, FAE AR ] SE R AN BEORUE Y 5 5
— BRI FHLR A I E TN , R8s 2
FRAGIE OL AR ME S 4 L ZEAL BN IS T,
HENT AR R Ty vk A AR X S B A R AT R R AR
P TESS 1 Bk, EFRER CEME AR R
GAN 2545 H A8 ( Goodfellow %5 ,2014) , FHHE A HIFE
ARPEHEZFEA, SR b e s e LA L
AR 2 ) RIS HSIA N , GAN 33508 A B Y
ARG N S REA I 4 B2 RN B, (U i S
AP SRR ARG S T EE A, GAN 1Y
ME—ERZZR I T R AR E R LA, Rk A
U A — S 34 gt R piik s th s s il . B LA
FH GAN KSR S rh i/ MEA JNE RIS, 30
AR A E GBI RILTLHY , 3035 U 77
t—B R R R,

XF 52 BRAR BT GBS 14 538 , A & Je F g

X , T REAE LN LA 7

D) ACERFI G i A% . T A 2 BRAG O0F 1)
USRI, SEBR | 2805 RAE I 4K 46 (analog to
digital ,AD) , SEUE E 2k . MRIEAZWEE(Nyquist)
SRAFSE T, Y RAFARAR AR | A7 1 TR B 1T X L e Rl
R SRR E 1) B AR, T SO 528 A/ H AR
RFEAGAE) B AR o3 A R iy R /MR B
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i v PR, A AT REXT 52 BR R 73 Bt e — L2 U F
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WA A £ 2 2% FE AT A DR AN SR AN E /MR
A /N HFRH SRR ( Chades 1 Nicol ,2016)

2) FE T A2 BR R B A 43 B 0 B A vk 2
HI, 7 ZECE LA SRS, R SRy
AN EE AU MR 7S i B, ELAR X MR A5 R i, A7
FES BAREI W T H bR i 2 R, 02 fr
FEM A —E R E M, N o Bk IR B R R s
X HARFIR A SR WAt U, RA HERBE s rE
fiE R JEMEARE TR, NERRE RS A H
P A RASUREAEAS 3] 7 A4S, i B8 o 240 5 18— 2 2 4t
FREIFRA W, 2T /MEARRHE, 2 B A Y
FREZS M AE RO B VIR, SRS B 4E B0 i KT
FEA BRI | B/ VREAC R . B — AR s
] YRR 1 024, i REAR R /N T 1 024 X REA 3
AR IR 14 300 [P BT, A0, AN W] 06 8 3 ) A il
H T /NFEARREYE (Raudys #1 Jain, 1991) . A 5E
B AHE IFEAR N BAR LSRR AR ERR A
RS RN € I v | BLR T W N
G PR E] AR A S A AR, AR X L S
FEA R LS o3t DR Ry MR P FIAS S B AR 8 5 i) | A
o3 A IR HOE A R gt b — 2tk
I, 2 FRAF BL T 1Y 8 E R 53 A ik 55 LAt 398 0 7
B — 20 5k W e N — MR R S e R
2 BRAB LT B GBI 3 Bt 25 5 HoAt &S G2
FH & e BB AE G, BEAE AH OGS B0 & T & i .
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TG A BRI ], g ip 2 7= A — S AR 5]
A AR TP 4 B4 A0 B AR s — R
(Altmann % ,2018) . tHiF F —1C AN T G AF 5T
T 2K 2 B 9K 20 (R A 7 Y =X A8 S B Bk 8 5
PLERLR A RS A, I FL7E e 32 FR 15 00 T AAIL
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Fig.2 Research paradigm of image data
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