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Abstract: Data has permeated into various field and has become a valuable resources and production factors in
recent years. While the enterprises are striving to layout its big data ecosystem, data administering and
improving data quality turns into an effective way for its core competence enhancement. China In-Depth
accident Study (CIDAS) has accumulated a lot of accident data after developed for more than 7 years. The
requirement of better data quality has raised up due to the deeper accident analysis and complicated data
analytical. Data could be distorted during the process of transferring the accident information into data. This
study designed an accident data quality report generating system which consist of two parts. The first part is a
R script which can detect the data and sheet completeness, data consistency, data anomalism as well as data
plausibility. The second part is report output control and report generating function which can output the
detected problems in formatted report. The data recorder can notice the accident data problems according to
this report. The system can apply to inspection a single accident case as well as specific sheets or problematic
variables. The system with advantages of repeatability and convenience due to unnecessary to recompile the
script disregarding various kind of accident type. It improved the efficiency of data quality management
massively, and the time cost as well as labor cost can be saved.

Keywords: Dynamic report; data quality management; data cleaning; knitr

SRR ARG RIER B L

Email: chenjiguang@catarc.ac.cn

W OE: 5k, HBOHEEIEMURIFRA T —HREMNEG T RAE 25, b LEAAHE
KEAEABZNIRRET, BATHEEE. RABIBERERIBSESE O MRE, P E B FHK
NAFR, (CIDAS) £4)h 7T FHE G, RET REWERMIE, ME TR RAHIEIH RN,
SR EZRARMG, BT AEFHAXE LA BN TR EGFIRAAL, BRTATFEL
BIEIMERNGTEM. ATRGFBEBRE, AR TT —ERBAAT FRBBEB AR EREN 2
Y%, ZAGEPINUER, 3 AhEA RIEES %HEB M CIDAS 3B 425 69 KA, 445975
BRI A AL T AR TR — B HIE R AR 09 A R A B AL, B =
o knitr 4948540 B 42 ) B FedR A A R ER S, ALK A IR BT AR ) B 64 18] R 4% K AL AR 69 T
Kdir s, 2B FANA T T Z) BRE 69 A RBATHIEZ G, Z R R TATEAN O FHE V5B
BATIRE A R, AT AT R B3 ERA R EF A RATIRE, ZALGRBER TR XA
B, BATELMAREE, WALRGERRBRKRSEER T EOE, BT R FA N R
A, EAMT B AR B AR,

XA FARE HERETE; FIEFE knit

INFATS Conference in Chongqing, November 15-16, 2018



131§

i M ) F BT, T EE A D AN R A PR R S AT AR P AR U X, LR T
BRI R, SIS R EAR . B SRR B AT 2 7K AR, SR 0% 2 35000 AF ar 4 ) ot &
e A R ) 24 Al R SR IR, IDC s o B i 48 AN B i B T i A A 45 SRR (1], R0 25 [ Al 3
P 5 BT H A DAIA 20 T A %) 32 25 R A T P ) R, X R R E B AR R A S R S B LR R, M
BB 72% 1) AV AFAEEHE B A 60% (1) AV AAAE R A 5E BE I D0, A1 b i) A 5040 o 27 AR 302 ™
MhSe g IS BRI R A DQM (Data Quality Management) & —HURE. KAKATS, SH475HEE
Pk (data cleaning) J& & m s i E AL & 2 B, [/ ETL Cextract. transform. load) 252 (140 5 73[2],
SRS 5 MG IR, BEAT BTG BE AT NTVEAEAS TR rh A AE AT AR I R, XA 3 T &0 i 5 3k
TR A B A R . Erhard Rahm 558 A\ S 85 78 200 e i F2 A A I — L8 LI R [3], K 5o ot o [l /Ll
EHE R 0] RURN 22 F YR ) R, R T R SR R B AR CIn B 1 s o BREGESE NIRTE T4 2 IR R B
HHR N 7 VAR S AR DR, O T B i O VS T, e T B IE BE ) B AL RERE[4].

B4l o ] 18
FPL LA 30 ] 2 B 5 ) 7
G SRR L AR B I SR SR BURAEL TUa. A AA B0
BB T o) D PFEh it 7
1) b2 2) FE R il st IDRGENIEN 1 A8
2) BLGIHZH 3) HMPEM TR 2) SR 2) Ik A— 2

1 BRREERE S 2

AR SO Y cdie ot B B R LS A, S G R ERCE SR N SR, H RIESHS 7R TH
Hmhhi ., Bis e 58 B R AT, A kaite o] A2 SElAS R E R AL PR T B EE A
B R ENSIME RS, ZAGE S VEERET AR ARRE, XA 2B I EER AT A AT R, Xt
Hodfe J7e v S SR IR B 2 BB R R IR TS R DLE BRI S B A B AR R S 1R, B
B SR ANSE = EE R,  NERA S o AR S 200 2L 1 S5 PR e
2 ARMREHFZEIR
2.1 FARMER

LS O A AT R I E AN L EAFE] T E N AR AT, 5 TEAR N A2 I
Bt A Al S 2R A 22 A AR SR bR HE P B A VR 2 [ SO X 3T 1 M ) I BAEAT IR NSO 7 5-9] o
B FEFHRIEH) h E AL FHIRA I, O 7 FAEEEZ MRTIT R TR S HE, SR
EISR RN T AT e 0 SR I 21 W TINE NERSOE SN SN ST N i SL S NG T R Ry~ VN4
P51 2000 £ 5%, FEUCE:AN FFAEE T 5T ORACLE web i N T K IR TE 4238 18 MO8 e, M0 iniss
AR R B & B 2R BN R ks b, Wl 2 Bos. BT, BEEESDEET 4700 RERSLMFHME

2 INFATS Conference in Chongqing, November 15-16, 2018



Bl FrPRRER RO 7 ORI . R P R AR S H IR, B 2 R A

PSR (31 M%) MUK CER. NG DiHs S g 555 BEECNE .

01 FF B — e b He b 233 B R I AL 5 EWME RS BT B R KL
UMWELT JEVUANZ HEVUANZBET JEVUANZMF
[es2 5orsemmere |
%lozﬁmﬁm
w ' " - ‘ 12 B TR AR SR TAFEZER AR
08 H ZEH AR KA PKW 1032 ZE R AR HE LKW JWETRAD HAENGER
097 F ZE M4 A PKWB 1R B AMBHURLKWB 155 HAMNEFZGA 16 MM ERFZGT
224K R GRS o A 26 AN S B IRESTEIES SN
SITZE 2TERLRIHILOAS KBADATEN INNEN )
2022 1) 2B A4 30— E EAE — i
REKO REKOALLG 2938 B KRS TRASSE
%|03)\E'%(?EPERSDAT
0447 & #E A VERLUEB 0551 M VERL 06 KR ERETTUNG
1847 NEHEFGDAT ;;gfﬂimﬁﬁ% 073 F3EZCRASHPER
21 N 07 ) K 3L G ARl
MPERS ANPRALL

2 CIDAS BB R X RE

22 FEMIAR

221RIEE5 knitr
RIEF A M ZiEH THRER S THE. St AERNEREEAES [10-11], BAEW. SH. KK

AR AL FIR R 8T GNU RGEREARSIT BN, SOt Tt #07m, T HEems. R
R R, BRI 2 i s g ) A R E DI REMEORFE R M ThAe, HoAd A S A BUE I CRAN

(comprehensive R Archive Network) F #iT 75 Z2 14, 75 R 155 B LIS 77 ORI I 75 221 sk B DI e
Knitr & —FPAe 08 SCIARSIE 5 St 45 R B0 R 6, ERET W] 53 R0 70 e A48 i A\ A 5 1 A6 1l 5 4
P AHUCEC 4y 25 [12], TREPENASTRE, H R Z R AR A T304 (Literate Programming) [13],
B T EALE S MARIE S el —E ik AT gl 51540 Sweave MHLEL, knitr BE4S5E HTML Hl
Markdown 15242 B AL SCAR S B A [14],  Fo0 LA SCAR S HiAs ash S 80k 1 s

£ 1 knitr R FIEFISH
ISR Et Bt Thhk
highlight gLk 15 s AUG
tidy Wi ST REIACHS
eval bL s R PTG
size FIF SCARTFARKAN
echo B AEUE /R AR
results I Bkt . JERE AR
comment I i 4 TR A S
split LS T 75 ) B ARHE RN SCAS B A1 S

INFATS Conference in Chongqing, November 15-16, 2018 3



222 EEEEE

CIDAS ¥4 & T ORACLE < RAUH R, FEBIASR S AL B AR Gt rh i ZOR Hudls Ab BAIA 5 Hds e e
K, DIMEREATEE A2, SQL (Structured Query Language) 15 & /& —F& [ 1H T HE EA . BHAEHEL
ANSI frdEHHENE S, 681 518 U1 MS Access. MS SQL Server. Oracle 2504 FE AL Wb 5] TAE[15]. AT 524
HI SQL 25 #0785 )% #od FEREAT L, (HAE(E 2D BE AT H 22 N%k “RODBC” 41, #RJ5i#id odbeConnect bR £t
AT Rl P, JEREEE LA, AT DO I TR 51 bR B0 S IR AE R Sy 3 AT B 1B IRAFSFEERAE: odbeCloses
sqlColumns. sqlCopy. sqlDrop. sqlFetch. sqlQuery. sqlSave. sqlTables. sqlTypelnfo. Markdown /& —FiiE &2k
fIHERRFR LR 5, MHLE LaTex A1 OLE HERARSE, HApF 2 BEPGE, FHIUE. X EHE, KARGHEE
R 75 7E R markdown TG EERN [, A ) 55 (1 markdown 1EVE(E AR5 FEINSEM, 350435 (AT [ sk

3 XPEE
3.1 BiEER

H R 2 T R RO, BRI S AR BT AR AETRAE A A (B (chunk) 1, ARG
32N, oAy 31 AR TAERK 31 AR RIS, AR B B A AR, HEENFAEUT
=J71f:

D KRBT . RIS B85 R AR A, (B — SRR BRIV R BT 5 226 library
HRANFA IR, FONA RGAERR AT LR D & 200 B P AP 53T AL 5 A0 2, PRI AR 23 T 41
£l: "knitr"y "stringr". "RODBC". "lubridate". "plyr".

20 ST HOE R T B AT H L AR AR R AT DB RS O v ), T DO R SN
FA M,

3) EURTESL AR, AR ET, WARIER. R N . NIRRT S SRS B
TR ZNRAR, N 7T EAMREE AL, BT X ARAR R B, BlEd A S H L E
ERRRE, ERATA G HES B T8 —, TN formatC Al paste BECORSHL, W1kl 3 Pos. fE
FERRE, AR REH] L EZE M, 5 T AT R AR R HHCER, & 256 RS & S A7 .

E03$PSKZ < —formatC(E03$PSKZ, flag = 0, width = 2); E03$newpskz < — paste(E03$BETNR, E03$PSKZ, sep = ")
E05$PSKZ < — formatC(E05$PSKZ, flag = 0, width = 2); EOS$NR < — formatC(E05$NR, flag = 0, width = 2)
E05$newpskz < — paste(E05$BETNR, EQ5$PSKZ, sep = "); EO5$injuryNR < — paste(E05$newpskz, EOS$NR, sep = ")
E20%newevent < — paste(E20$BETNR, E20$KNR, sep = ")
if (length(E31$FALL) = 0){

E31$PSKZ < — formatC(E31$PSKZ, flag = 0, width = 2)

E31$newpskz < — paste(E31$BETNR, E31$PSKZ, sep = ")

E31$newimpact < — paste(E31$BETNR, E31$PSKZ, E31$ANR, sep = "")

3 BMFRETREARBTA

3.2 HIEBERSIAH

FERARIROGE RS, & B DRE NS EOEAT IR A, (B0 SRR SH, 0/ Ed T 8udiis
Yoo AR R A9, I 8] 7 AR Sl o oA 6 R AL, RS HURR S ZIEZ, CIDAS $dk
JE i e B (] AR B AR . FHOR . A R0y, R ARE ] g O A A

4 INFATS Conference in Chongqing, November 15-16, 2018



LTINS e T <€ 7R BES b e /1701 1 1IN /8 w1 78 7] <o) TN A e NSl e 27170 9 12 1 I X g R AR
DUIAIET ] 538 B I BT R] . 43 SRR B BT IR] L 45538 Bk = B 1095 20 Koa B i) N 53 H AR H A
N RAERS . ZEAVE A, XU A AR 2R IR | R . R S G T X AR B (R B 1
G, AR IERURERAE CHARIR A0, Ry Hok g AT Rk, i (A% Ak B £ 4% format. as.Data.
as. POSIXct %, I [H] Y] EI ALz 500 B BT strptime. strftime. difftime. lubridate 71125, AS{HZE i A] 1) 56 5
gL AT 050 i L I T 22 P A B HEAT R0, i 4 PR, K BSEURII 2R B A A RO R I R RS 2
T 3% Al A8 T ) AR S0 e ) R S (O 15 0 F R T A B TR0 P B ) 22 R AR R o0 B 2, 3 kd BsF T 5 7 Je A
I B 5 S AT 3R, $Rn S B DRI B a A& b of, Herbonf i 1a) ks 304« Ik a) 226 R T 17 28
B —MER, KRR [RS8 S )

o 52 TR 5 f] BRI 2 5% 5 R | 7 7 H AR
N0 Fp 55 5 KR AR i EH
%
) 1T k =k
i i X % -
7| i
= U
I e
E e, 7
s [T ) e o L N e e T e
e, IR B 5 REH % 6 K1 WX R BAE R 5 k2

4 BB RBBEERSRERE

N T ERANKIBE AR A AT JE LA, CIDAS KRR AR R RE 7> BN F A, SR 23 0 SRl i
PrEAX PP S, D9 T RIC SR S 5T AR R R, AEROE R VB T ISR T 2 5 75 S5 AR
PEg 5 AR, KIS 5 R — K T 2 507 B il 3o 07 Mg 5 K IEERAT R FE. 8 7 iraEF
PERTIC ARG 77 5 SRR, & EX RS 577 R FAFREAT IR, HOAWRRAE A 5 P .

E01$collisiontime < — paste(EO1$UZEITH, EOTSUZEITM, sep="")
EO1$warningtime < — paste(EO1$MELDUNGH, EOT$MELDUNGM, sep = "")
if (188 %in% c(E01$SUZEITH, EO1$UZEITM, EQT$MELDUNGH, EQ1$MELDUNGM) | 199 %in% c(EO1$UZEITH, EOTSUZEITM,
EOT$MELDUNGH, EOT$MELDUNGM))){

if (str_extract_all(difftime(as.POSIXct(EO1$warningtime, format = “%H:%M"), as.POSIXct(E01$collisiontime, format =
"%H:%M"), units = "mins"), “[0-9]+") < 0) print(a)

if (str_extract_all(difftime(as.POSIXct(EO1$warningtime, format = "%H:%M"), as.POSIXct(EQ1$collisiontime, format =
"%H:%M"), units = "mins”), “[0-9]+") > 60) print(b)
}

5 RIEEHRRE

FERE Ve A R R R rh R AP SRAL B S RO B — MBI, — D7 T AT DA 7 A A
FEIS, 55— 7t e s > AR g ) AR B . AN e A AT S BER AL B AN 45 O R AT AR FRI, SRR, TR, 30
A 10 A EHAERAL T LAAL T — MEHIT AN, £ 58— AL AT B AR A 5 R 70 oAt B A4 437 1422 £ 44 ARt
AT R RV AT SE I A B AT, SRS DLEIE FIAN S 5707 88 ARSI 440, Oy 1 AL AR BAR mkeR,
FEG B RE P N A — S R R I BRI BT BR BN BB A2 R 7 22 22 A AT ZhBerS, T LU function
A source SR [F 5 SRR € SRR R 2 FIH T A RGP & ) — 2R 2L

INFATS Conference in Chongqing, November 15-16, 2018 5



R 2 ERHELEEAEH

DhaERA BRI B

R AB Ab T is.na. na.omit. na.rm. complete.case

TR AR nchar. substr. strsplit. gsub. grep. charmatch. chartr
HALEA, as.numeric. as.character. as.vector. as.factor. as.logical. as.data.frame
EAE/TY S oA apply &%, aggregate. reshape. melt. cast. plyr

Bl g o length. rev. rep. seq. subset. rbind. cbind

3.3 ERkiRE

N T HIRARGRES TGN T A TR, AERIAIE 5 %0 1% 56 B 75 B A — SERe IR A S i S 24T T
IR PR RO U R F, 2R F— R 2 R R S, ZAESER VRU RN 25 (3 HORA 5t
i M, ERBLARSINT . EE KGR, ZRG A LUER=MENE &R, % PDF.
Word A1 HTML, REEMH (chunk) AT IZ N EEAT AR, QR IAAEM— NS BUER R, W&
TR AR, PRAE BEAT B B A 1) R T3 F IR 5 BT R, (R SE T A BRI AR B S 2 B B R 4
Ry Wl 6 . i m AR ST A B 2R 1] RS IRl 21 i) Kot o B 1, S N AT DURHE R &5 T 5o
FE B B SR AR RBI BT BB, AT B € 1) TAR R .

13 ZERPNERE BRI
3302180030 Dynamic report 14 JEAHARERIE
CIDAS WorkGroup 15 bR
201883 16 Z4PTER
o1 Fripin— RN 17 [
WSS HE 18 fTAZUR
03 ARSIE 19 PR A HEF E R
05 B IRy 20 PR EERIIR
[1] "#5A%S: 330218001801, FHES: 1. EHENRETAM, wHawR
o4 ik MEfHRSEH e

[1] "#574HS 330218003002 , ARARS 31 . BENRMERS POTH(E
Fi)a1ses =540 1, S5F 4 POTR(EEE) 8 EEIR 2 TEMR ATs

21 HEEA R IEIE

B i) & [1] "2574S : 330218003002, ASDMRS: 31, HHEEE: K3p. FHE
i SFEMAEMT . BRIHERMANATER, BHE"
o6 FriEtE
22 By RGNy
02 F4HEIE
23 Zelidtoh AR R
07 FeLiEgh
24 Bl chIRE MR
o8 FEABEHARE .
N 25 TR 2 5T AR
09 SRMAESMERIR R
26 R4S EEHR
10 SEEHASE e
N 27 TR
11 E SRR .
29 EREIR
12 BRAEHARSH ‘
[1] "25/5%S: 330218003002 <HIRMSUF BN, LA 0. 10" 30 —fRERHIR
[2] "S5/5RS: 330218003002 HIGHR 50T, IR T AEE 31 AR HE

FEIET AR

6 RZEBRMERBRGIRBRE

4 SEMRE

Bl Jo A ) 75 2 e O O BN R A, (TR M 0 R BRI P AN B e A L R, &
AL EFH MO AT AN 2 RGE S AL CIDAS Bl b 108 BN N AN 5 A T2, — 7 T2 Ao i
M, ST HREBIR RN . SRS A RS IE R0 V) S m Bl (B, KB RN S B PR
R GER, KN RIS, 1% 07EE W] A RIS S AR S I, R O IR R E
WO A S T s AT B AT MR IR A VIR U7 . R RGN RE T, RS T UL ST A R
{8,

6 INFATS Conference in Chongqing, November 15-16, 2018



1) IR IARECE 00 57 5 R KR P o B i) LR A T A AR S A AR TR B Y, B (7 4R
et AT REAR AT RE 51 R B R R A, $REBFEORIE, BB SR AR, A BEDR A I (1 g R SR

2)  RESIAEAR SR R R R . B EEE IR AR S AT RO, AE T e I EE A R R A
RESRIBCE i B OB, T 08l o A A U B T B A S N AE R ™ A ARt BTN A= i A 300 o
TAENEMLARGRE, TG — e i B R

3)  IERECHE PR A RE SR B PR . B R B — AR BB A, IR B A0 I B
REABUE B Z I ALERR R, MM ot o7 2 B B2 T A I EL AT

SE 3w

[1] x&. shEabEBREER 5SS R ET A K+ [R]. dbxt1IDC [ | 2008.

[2] Zd 2T ETL MBa i s e R 400 e 5 AR [D]. AL 75 Dol ok 27,2018,

[3] Rahm, E., Do, H.H. Data cleaning: problems and current approaches. IEEE Data Engineering Bulletin, 2000,23(4):3~13.

[4]  Wrod St ot B8 2L Bl W Ve bR B R R JEst: Hh FES e K2, 2013.

[5] JeyaPadmanaban, R. Ravishankar, Ajit Dandapani. Methodology to Derive National Estimates of Injuries and Fatalities in Road Traffic Crashes
in India. SAE International. 2017-26-0016

[6] Otte (2002). Scientific Approach and Methodology of a New In-Depth-Investigation Study in Germany so called GIDAS.

[7] T. Kiuchi, T. Motomura, T. Nishimoto, and H. Ishikawa. The in-depth accident study to evaluate the advanced automatic collision notification
system in Japan. 18th International Conference Road Safety on Five Continents. 2018.

[8] Michael R. Elliott, Alexa Resler, Carol A. Flannagan, Jonathan D. Rupp. Appropriate analysis of CIREN data: Using NASS-CDS to reduce bias
in estimation of injury risk factors in passenger vehicle crashes. Accident Analysis & Prevention, Volume 42, Issue 2. 2010. Pages 530-539.

[9] M. Bougueroua, L. Carnis. Economic development, mobility and traffic accidents in Algeria. Accident Analysis & Prevention, VVolume 92, 2016.
Pages 168-174 ISSN 0001-4575.

[10] #7853, R AR . R 1 5 2 R8s b 28 o 0 82 FH [9]. A B, 201.3(23):19-20.

[11] R Core Team. R: A Language and Environment for Statistical Computing. R Foundation for Statistical Computing, Vienna, Austria, 2013. ISBN
3-900051-07-0.

[12] Yihui Xie. knitr: A general-purpose package for dynamic report generation in R, 2013. R package version 1.1.8.

[13] Anthony Rossini. Literate statistical analysis. In Proceedings of the 2nd International Workshop on Distributed Statistical Computing, pages 15-
17, 2002.

[14] Baumer B, Cetinkaya-Rundel M, Bray A, Loi L, Horton NJ. R Markdown: Integrating a reproducible analysis tool into introductory statistics.
arXiv preprint arXiv:1402.1894. 2014 Feb 8.

[15] F RV AT SQL 8 & 2 Hed % it S A [3]. SOG4k 5 8 1, 2013,16(07):102+107.

INFATS Conference in Chongqing, November 15-16, 2018 7



