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Survey of Data Annotation

CAI Li'?, WANG Shu-Ting', LIU Jun-Hui!, ZHU Yang-Yong®

Y(School of Software, Yunnan University, Kunming 650091, China)
2(School of Computer Science, Fudan University, Shanghai 200433, China)

Abstract: Data annotation is a key part of the effective operation of most artificial intelligence algorithms. The better the annotation
accuracy and quantity, the better the performance of the algorithm. The development of the data annotation industry boosts employment in
many cities and towns in China, prompting China to gradually become the center of world data annotation. This study summarizes its
development, including origin, application scenarios, classifications, and tasks; lists the commonly used annotation data sets, open source
data annotation tools and commercial annotation platforms; proposes the data annotation specification including roles, standards, and
processes; gives an example of data annotation in a sentiment analysis. Then, this paper describes the models and characteristics of
state-of-the-art algorithms for evaluating annotation results, and compares their advantages and disadvantages. Finally, this paper
prospects research focuses and development trends of data annotation from four aspects: tasks, tools, annotation quality, and security.

Key words: data annotation; artificial intelligence; crowdsourcing; big data
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K 167 KN 4 )7 24 TARSARAE T 14 197 122 3Kk bric ik (¥ B, 3520 1k 21 841 Fh 2 55111 ) 2010 4¢ 5 2017
4 ImageNet I H BEAE28 I — ORI IR v SEH LR S8 1R 3 Bk R 38, 45 S 4 I B 4 5 57k IE 8 20 25, Al
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Fig.1 Example of data annotation
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B b M (A FE e BE TN TR R AR 2 Dk, L 3 A N AT M AT AS R AT Ml ) A v 3 5 & b
() AR AT b H ke I 5 5 2028 R A5 Al i S A B 11 B 5 O A AR D B N g N
(I 00 T R 3l B 3 %2 b i Bl bR o8 AT NI AR50 ZL AT IR0 T I TR S N A
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Table 1 Classification of data annotation
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Fig.2 Example of text annotation
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Fig.3 Classification annotation Fig.4 Polygonal frame Fig.5 Quadrilateral frame
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Fig.6 Region annotation Fig.7 Point annotation
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Table 2 Partial common annotation datasets
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Table 3 Partial open source data annotation tools
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Fig.8 Basic process of data annotation
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G ) 85 2 i = A X 2 A/ 026 T TR 17 B 570 T J ) 59 PS8, S I PR TR JSE A0 3 ek A [ 1 17 ] sl ke
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Fig.9 Examples of part-of-speech annotation
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W ARG A T RTINS 4, — I 2 TG S I I bR i B AR S R T I e 1 2 R i TR B AR N 5
1 25y MY I 2% 2y 8B TT LSRR ] K 3 4B (K-nearest neighbor, & #X KNN). 37 4% i) 4 Kl (support  vector
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7, b 5 T 1 PR 5 4 3O 22 M 52 510k (majority voting, i FR MV). 0128 8 KA B3
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BT MV FEE R 2 A IE BbR B AE b de obn % HL 17 50 5 B DA 45 1 Al Ak 60, T i P A 4300 24
A FEAE S AR ZEBLSE ARG v, K 22 BN AN IE B 0 9 AS 8 2 R8N T it P dX A ) 78, Dawid 26 A iy 1
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By a8 R I 21 (0 A0 5T S A 2B 22, 00 B B e o B 22
52 XAWREREIFEEZ
W ) SCARRRVE VPN HVE R 6 Al
1)  Papineni % A 4% Hi 1) BLEU(bilingual evaluation understudy)t 7V i Ji—Foft 35 TR A J55 10 A ABL I 2
ik BRI MRS EEE S 55 N o4 (N-gram) I 5] H B0 R B R AT L e bn i Bt 5
N AR BN A AL (RITATL 8 o v 0 ) 0 St ) [ S 00 P R 7 vy, 7 A3 S A e P o i i e
2)  Yew #2H 7 ROUGE(recall-oriented understudy for gisting evaluation)"814% 52 & —Fh 3 T~ 73 [ 2 [ 41
BUE B 1 U725 5 BLEU 28481, 8 = 25 S A AN b 4 7 P R 8 Sk IR a3 N T AR S 5 4
I8 R A F Al B8R 10 35 B0 R ATl SC A AR T 19 BT .ROUGE #13% — #E 4 4 Fh oot 41900 |
ROUGE-N®I, ROUGE-L®Y, ROUGE-WF2 I ROUGE-S®.
3) Lavie A METEORPUSIL JE—FhFE T REAH 5 A4 915 10 KDL 8y 9k, 5 i i R 13
) BLEU S92 HH bE, S0 45 RAN N TARVE S 2R (I AH S MEAL R METEOR ST ¥ 1 BLEU S35 7 1 il 7
Tl g, B ) SCIA] DE L () /8 LA % ROUGE 85032 T vk V1Al SCAS B30 7 19 119 e B
4)  Vedantam % A $% 1! ¥ CIDEr(consensus-based image description evaluation) 4 i2: B8V —Fft i T34l (&1
1543k (image caption 5 image description) (¥ 5.7, BHE A &g FH — Bei i d: (4 Sc = Ui i B 4
W Z AR 6 & .CIDEr SEMG B A1) T Z A /- OB 4 LR 7R i TF-IDF(term  frequency-inverse
document frequency) ) & 1 2 20, 38 i Xt REAS n et AT (TR-IDF)AUE T 5, LR A AR il i ik 5 N
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T IR 2 ) PR 4% T2 ARABLSE . G R4 52 AR AL FEE sy, T A 3 PR R 1) 5T = R 4. 2017 41 WP ST & 4 T
Dk 1) CIDEr-DESV vk 2 3 ek 18 0 A 197 (clipping) AN 3 K 8 1) v 30 4 51 Ok i ¥k CIDEY S pxf —
AMYF LN T FIW A 5 AR AR AEAE B 3k SR A 45 23 1R i 1 1 0.
5)  Anderson %5 A 4% H ¥ SPICE(semantic propositional image caption evaluation) 5 : 87 B T34k B 1%
IR 5T S AP T R R SO TR R G A 25 R S JE MERIOC R KA P Caption AL
bRiE Caption FHMEZE b1 ST 5 SCIR MR AR AT B AT Rl i v MU, 8% J FH 381 0 DU ) 5 5300
AR AT A% L 37 S B S L F-score SRVEAL AN 37 5t B (R AR AL . 40808 s, T 2 7 B AG )  ik
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6) Demartini 2 A 421 ZenCrowd %5 12: 89045 H] — 5t 2H {good,bad} 2 & 1 £ £, % v 5 (1 v 5 Pk
(reliability). 3% 535 LU 1 AN 800 v T 000 B i M il 0 2% B A O 22 5 K i) i@ 9. ZenCrowd
BT AR AR bR B 1 A S R DR A FH AT S R R T RN A A TR E SR B 2 bR )
A P b T R
53 EEREREFHEZE
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B FAR, 2 TR A v R BT s 22, U 3R T b v 00 R 2 SR v — B 7 SRR % 2 (character error rate, T3 FR
CER)®bk 7% WER. H HIT, 32 2 745 H 4 4 71 25 (levenshtein distance) K 57 1 455 .
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2 R 2, W2 TR VB BN IR T B AR5 38 4 ST EE T B3R & AN AR VE R Al Sk A e

Table 4 Comparison of evaluation algorithms for data annotation quality
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A R 2 ok R 6 T YA 1 PR TR B 3 i, A2 380 7 R UE AR A ot 5 S AR 0T BRI PR B o L
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F 7] — BRI XS G AT 35 I 4 S B, DU R0 I K R bR v [ A 1 e B R B 2. 1A L A R
AR iy B AR 1R 28R R

o Jrvk 3.5 3] NI DO G T AT AR K 4 B A SR RN R U 1] B8 AN B S (14 S 4 bR S 9 2 A
TAEN ST B0 AR, DAL SR b i 24t (1 i 2.

PEAN, Wi N R I8 5 5 S) N 78 43 45 6 LA SR IR 6 000 5 SR 1R v 0 s 2 2000, G ) 0 s v N B3 3R AT
KRG B YN, G e 551 5 b v 1R W A AL 0 42t b i SO A 1R AR, Gt ) A & G 3 A8 19 Ot Mgt 75 s 285 v 41 BT R 2 0
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AR M 8 G 7 T B A L T L O FAH AR I, DA AT B M 3 e A M A B () B T 4 RN A A ) T
oW KB AR AL i, TR DB AG S R R AR TR R L 2 R A5 2 e M ) R R T R —
A 52 4 (KRR VE SO A% G HE 200 20 0 T TR RO I 5 L BOd 4 R0 [ B A o 3% 2 o R0 Ak R T I Bt

© TEBREEEEIEDT  htp/ www. jos. org. cn



RA FHPAREFRLGRE 315

(0 B B~ 0 R P i o s B9k A 2 A s AR O b i 18 22 4 i EL el TS5 B 14 DX B BRTE N B L%
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