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Abstract: Nowadays, there is increasing need to analyze the complex data with both hierarchical and multi-attributes in many fields
such as food safety, stock market, and network security. The visual analytics appeared in recent years provides a good solution to analyze

this kind of data. So far, many visualization methods for multi-dimensional data and hierarchical data, the typical data objects in the field
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of information visualization, have been presented to solve data analyzing problems effectively. However, the existing solutions can't meet
requirements of visual analysis for the complex data with both multi-dimensional and hierarchical attributes. This paper presents a
technology named Multi-Coordinate in Treemap (MCT), which combines rectangle treemap and multi-dimensional coordinates techniques.
MCT uses treemap created with Squarified and Strip layout algorithm to represent hierarchical structure, uses four edges of treemap’s
rectangular node as the attribute axis, and through mapping property values to attribute axis, connecting attribute points and fitting curve,
to achieve visualization of multi-attribute in hierarchical structure. This work applies MCT technology to visualize pesticide residue
detection data and implements the visualization for detecting excessive pesticide residue in fruits and vegetables distributed in each
provinces of China. This technology provides an efficient analysis tool for field experts. MCT can also be applied in other fields which
require visual analysis of complex data with both hierarchical and multi-attribute.

Key words: information visualization; hierarchical structure; multi-attribute; treemap; parallel coordinate
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{
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}
Fig.5 Curve fitting process based on spline function pseudo code
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Fig.7 Under different scaling coefficient and tension coefficient curve fitting effect

B 7 ORGSRk ) 280 i i 2 0 R
3 EHIoHh

FIF MCT S0 AR BAR AT n AL 23 B AR SR B HL AT 2 YR 1, 4100 JE R IR 45 44 SR Strip S35 3EAT
P PR A3 S, 40 0 9 ARG HE A 22 2 RS 00 D03 2 P A B g P 0 i 0 JER B L, 0% a5 G (R i
FETR T R WA S L TR T T Y PR T AR 7 D A R AR 2 1 o B RS (ol B R /= AR 24 R i R R
H0). AT SR B b T 2 10 U7 2R B0 B S (L, R, — L IR R, U 5 A G I B il 2 S 5 2 ik
8 CAS S S0 T B B0 P 20 8 SR % €8 TR U 000 L 5 (L FH R B R ).

8 i AL 1) A Sk B a4 ) MCT 5535 55 Squarified W &1 55925 45 45 A1 Ja) 00 i WEAL 28R 1 Ko 4 B A
ST (1 b DX VR IE B U X O E U T AE Y IR 8 AN TR 43 A DA R I 45 B R AN AU 1
ARG L 53 % 20 A7k R FRGABUE) 18 Ak 29 BARGA B A 2%k B RS Hh B (G 2R {) "1 E MRL(&
K5% B PR 2 maximum residue limit)bn i) 2 25 L (25 HUMED)IX 4 T5Ja vk, ] 8(a) s L, o [ MRL #3ifk )
5 LA B R R S R A R TR 0, o I R TR B A 0 30 a5 I R g AR AR AN R bR T R RS B R A VR L 4
FEVEFTY 4 43006 NI I A TR B PR il 2 3 2 30 20 P i gt 5=0.8, W48 R4 r=0.2,5K 77 R H g=0.5. 34411
AR R B 8(b)~ B 8(c) T, 43 M R 7 T 2434 o A [v B TT AOAE b B SRR A AN S R 00 L AR . LB
M B1 F1 D1 Ao, 2k vl 2 v 52 i &1 8 vh (R4 K M Squarified A7 /) BEVE A e, B — AN TS sUos — ANl
7 B AR S b R 2% B A S 0 R A SR AL FR . K L AR 25 4R . At BERI S [ b [ MRL v (340 52

© PEBEERKCEIFR  htps/www. jos. org. cn



1098 Journal of Sofiware ¥4 % Vol.27, No.5, May 2016

GiRIX 4 P L.

Hi P 8(b) I LA T B X ARG H PR AR 28 AR ot LU e vy B DX FRASY Hh AR 2 /D o T4 A T A A
(K3 7K SRR FERINA 25l SEHAS 52 HATAS Hh, DR A7 FE bR AN 5 4 B0 AR 24 AL Y 1A 175 0 AP v T LA HY g ol
IRRERT L FRAGE S A% 24 8 Ao 45 RO 0 -7, T AR 25 A7 AEARD TR T 28 12 ARy rp Ol B K (el 2
2 [0 s 0R 2300 mT DU B, FLO6E I 18 AR 24 D 22 1 SR R 5 14z, 450 Dy 1% T ) U O U 5% 4% A N 3 R A2 0 AR
MCT 5535 FT LA W H o 25 4% 3 4 X 30A R e 14 5080, J0 T BT 1 DK 358 2 ol A 5 2R s Al o v R, 130 AT 20
AR e RST I 25 OB R, 7 2 I PR RAE R it AN A7 AE AR 258 bR (1175 . ) It a] DA P DX A7 AR T
AT RN A i R T 8 B DKk G P Al RS 1 ST G B AR I 1) S e O AH R ARG I R
LI AN A R PR ASE D00 K4

KRL R
(0 7 BE N AE B4 HEF) i
LR
VSRS

e (% 5 )
MRL#FF#E M BN G *
FlE A HEF) fEEE 7

e/ ME PN 0.0032mg

AR 25k Bt d (mg/kg)

(2) JE kA E X (b) L HPRF B A A0 AN b 178 A5G 10

o 7

(c) AR RCRE

Fig.8 Every market in Y city eight districts (A,B,...,H) pesticide
residue detection visual result with MCT technology
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