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Implementation of an Efficient Microbial Medical Image

Retrieval System Applying Knowledge Databases
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Abstract

This study is to design and implement an efficient microbial medical image retrieval system based on
knowledge and content of them which can make use of more accurate decision on colony as well as
efficient education for new technicians. For this, we first address overall inference to set up flexible
search path using rulebase in order to reduce time required original microbial identification by
searching the fastest path of microbial identification phase based on heuristics knowledge. Next, we
propose a color feature extraction method, which is able to extract color feature vectors of visual
contents from a given microbial image based on especially bacteria image using HSV color model. In
addition, for better retrieval performance based on large microbial databases, we present an integrated
indexing technique that corrbines with B+-tree for indexing sinple attributes, inverted file structure for
text medical keywords list, and scanrbased filtering method for high dimensional color feature vectors.
Finally, the implemented system shows the possibility to manage and retrieve the complex microbial
images using knowledge and visual contents itself effectively. We expect to decrease rapidly leaming
time for elementary technicians by well organizing knowledge of clinical fields through proposed system
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Fig. 1 Overall architecture for microbial
madical image retrieval system

B =RdlA Algtshe s A7shds A3 A4 dle]
ello] 28 A 835 J8-7ut o5 FBAHM Alxxle] A
Fze a8 13 2on, ANFCE AZFEE A% A
Hlolz, HA Ay, 719= 2 o] Ui 5AHEH &
%, AMAL QE(E 0], Ao} B4 1l B3 A, Al 7y
3 e A% AXUdeESE2 s AT AX MFs
ol i AR, K BE, ain shdel uig Fo13
1 Aurnz P AEskE delet FoRAH, WA
A BEE B9 AdE FRYosw ATER ¥
HMRZE Zas AB =98 § YLE 20| AE o
£3ch dgoR ANY Y DAL olelAl Ao
g BAE B SEet7] fg dAe] dARA uiE BE
9 AX ZEE Felsls AA F2l(Segmentation) T3
o] o]Fojxich AH FHYE g oju|x] EAWE FF AR
UEdN: M A4 Alagel] e A9 7 A4dd
H2E J19=E #lF FEsln, FEd oA AX2RH
Aol tigt EAWEIE &3t 49 AXUEE AFEs)
4 HelelERRE F&% 49 FR F de &4, 324
71915, aeln 3 E4HE 2zt ois) o] A3t A
91 71¥-& olgale] Aol Fagic} bl Agxale W
T Adad dlofets Haslr] dsl AMERE QlEjso]~ A

UEE Foizl Agal AE BMad e &4,
ojulx|o] thE HME FHstm, ofg? ol Ejsle A}
1271 fdks HolelEd frkol E& AR AR <
Haljo] 2o 283}

Yre,

22 X|AlHo|AE ol 8F MZEt BR

a8 2. AFM9| aEEe
Fig. 2 Work oriented work-flow

AzArefetatel gloix wigE ikl F83 o9
T AR EH YAdA EeHE B2 vlgEdd] dsld o
Aoz ozt gl vES Agstn A 2,
3l BgAEA A e ARE AT Fo] A
@3 A5 =38 Fe Aotk 8 A& TS
o] FFAo|AT JAuFESHQY 2E Y F
e Agg fA] AHE Fog ook e
AT FAHAA AAE addoz A=) 4@ J1E
224 (ad 2)9 Zo| oA, WA BARKE 7}
ZAEE Asld d4& dck aEa 718 uiRe] Ade
AFsta Aleleldid Ha 24AHE AlEugs g
olF A Al FH(Colony)dl &2 AHE st A=A
of ofgt At AR FeptH 44 Brides H3Y
o 727 A3 o Aite] AsiEd AL FRE 2FE
o 438 gl AEE o189 TEL A
Wiy Aitag Ao 58 A4S 71T $8%
B ABshe A0 o1, A" k. B @Y ¥ F
F A 3 22 B9 HAY YRE o83l TF
of B4 AE wiAle Hadle] ARl o Az
A HE AR sl Ao 22+ UEE 7
2E AR Aol s 4dHA] 42 el A%
de e RS /A guMe T35 Fsket B
& o2gE 7T Sint oled zEWAP} 24Ad



96 @B HAFEHEHSE w2005, 3)

AuE TR 4V Yelbsh 2 ANS M+ 9
£% BFE Zo] A4l zoltt,

IF the best guessed anaercobic bacteria name =
“Fusobacterium nucleatum

THEN filename OF picturebox_best bacteria picture :
“IMAGES\FNBRUBA.BMP\’

AND filename OF picturebox_gram stain :=
IMAGES\FNUCGRM.8MP" CF 100
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Fig. 3 Example of rule on microbiology image
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IF CONF(name OF Specimen) = -2

AND state OF Specimen = select the state of specimen
as string

AND sampling site OF Specimen = select the site of
specimen as string

THEN first possible species : = species OF Specimen

T8 4. ANMEE of o

Fig. 4 Example of specimen selection rule

IF select the site of specimen as string CONTAINS
ENT

AND select the kind of specimen IS Pus

AND select the result of Gram Stain IS negative
AND select the shape under gram stain IS bacilli
AND name OF Second Guessed Species =
“Porphyromonas Spp.”

THEN the best guessed media before inoculation : =
“PEA"

18 b, HixjMEE st &
Fig. 5 Microbial medical image rule for agar selection
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Fig. 6 Preprocessing stage for feature vector
extraction
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Transformation RGB color space
into HSV color space

~

Generation of color histogram
using Figure 8’s algorithm

a2

Normalization of color histogram

~

Generation of color feature vectors
(index key)
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Fig. 7 Generation stage for color feature
vector
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For(all pixels in object) {
transform RGB color space into HSV color space:
if((S==0 [ (v<o3ilvyoa){ /*

achromatic or chromatic color */

if(V ¢ 0.25) hist_index = 21.
else if(V { 0.5) hist_index = 20:

/* black */
/* dark gray
*/
else if(V ( 0.75) hist_index = 19:
gray */
else hist_index = 18:

/* light

/* white */
}
else { /* classify 18 chromatic color by H
value(0-360) */
if( H >= 340.0 ) hist_index = 0:
else hist_index = ( (inthH + 20 ) / 20:
)
}

07 8. MMERHE guelF
Fig 8. Color feature vector generation algorithm
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retrieval system
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