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Abstract

difficult to analyse due to a great deal of probabilistic elements, and to improve the detection accuracy based on the classical algorithm, we

To coordinate the relationship between false positive rate and false negative rate-of which the classical dendritic cell algorithm is

propose the concept of tendency factor and the result-controllable dendritic cell algorithm through analysing the signal conversion formula,
weighting matrix and the other random-based parameters involved in dendritic cell algorithm. The new algorithm has higher detection accuracy
and better universality. According to different cell environment, the corresponding tendency factor can be calculated to realise the control ca-

pability on detection results. Simulative experiments are performed using different parameters and multiple data sets, the reasonability of the

concept and the effectiveness of the algorithm are proved.
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DCA BEZARGE R TR R4 M DC( Dendritic Cell)
[ThRE)R R KR BEREDLS %, DC RN LY P EEE KR
HAEPER HPERESHBERABESHENRERE
ZHE R, EAMAE SRR, B Xt DCA #4745
s, HAETX DCA WFR EBEEP TRERIEE T H,
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R sk 41 P RCDCA ( Result-Controlled Dendritic Cell Algo-
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DC A R BE E BB BB AR RAEERE, LR
BPHESETEAR =X . AIREFRTENELFES SS
(Safe Signal) HAMIEIE BFE T4 WFEK (RS DS(Danger Sig-
nal) JR AT L 4> F 8Lz, PAMP( Pathogen-Associated Molecular
Patterns) , F 24 DC(immature DC,iDC) Xt 4% T fAA =4
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F1 DCREEHIERE

2 &% DCA

FEf%4: DCA 1, DC Hh & — LB TE S LB
B, HHig® T DC REMIUREE . DC REVHURFE,
EMsoth R B 4 F i B CSM ( Concentration of Costimulatory
Molecules ) . Bh1H BB HE F K & ( Mature cytokine ) LA & BN
24 po s P 74k B ( semi_Mature cytokines ) %55 8., Hep CSM B
DC REHFEHER LR, Mature 1 semi_Mature 3281 DC Frit
W HE LM DC KBRS . DC IS IR & HAFE
2 T FEEEA DC EARS  MAG 54 iDCRE N
Tal AR HEES,DC MHREFHNEMHTESHETE
i, 2% iDC ) CSM X iER BER , iDC #1TREF 8], WE\EHF
BPRBEFREMERARNFREREH®EN nDC 5
smDC,

SCHER T8 1fF A UCT Wisconsin Breast cancer $RAE SR E W4E
4 DCA #H7 7 LB AR, BB E R — 1 1 240 REL2PUR
B 460 S fE R HUIRBAEIL 700 ZPUREEERA R — K%
BE. REVEEER - TRESBESE  WRER - REN
FERBIE IR, B W LAZE DCA B PR A
MABUEW M. BOREFRESTREILA TR, B
F1#J Clump Thickness( CT) ,Cell Size(CS) ,Cell Shape( CH) Bare
Nuclei( BN) \Normal Nucleoli (NN) % 5 &8 i+ B 8 FHIE
SFRLE9 =4 DC $i A 55 PAMP SS.DS,

HEHL CT BT PAMP SS, 23 ¥R £ Bk B, 431 CT
FyepalE midCT =4, 1) PAMP iR 2 E S EI BRI T

if( CT > midCT)

f

SS = | CT-midCT| ;
PAMP =0;

PAMP = | CT-midCT! ;
88 =0;
|
YEEL CS.CH BN NN sl EEi+H DS, 2 WEREH L
PR RER AT IAL I, 15 ) EEURYE RIS REBE— %
i o sk IO R (L 2 3 0 2 0 o R ) S R PR (L RY
4 XHE, FORHR Bl XHEHE N ERR L 4 BI Y DS,
P, T E R SR P A — A HUR DS IHHB AR
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1 8 8 4 7

e

CS CH BN NN=8 8 4 7
FHH =6.59 6.56 7.62 5.88
ZEAMNME=1.41 1.44 3.62 1.12
DS=(1.41+1.44+3.62+1.12)/4=1.898
BREF OB X A Y e B P ¥ DC HATTR, Bl T /A
MAS SRR 5 S R % W PAMP B0 CSM, Mature, DS
B2 CSM . Mature, SS 2 1] CSM . semi_Mature 1 Mature, DC P
BESHAEIERIEEE RN, A TREHE, RITEEREEK
A= MRAESHAG SRR TUBAEE
BRO=THBES, FSHARN (D) PR B HUERE R
RAE
0, ='ZSiJWip ‘ ey
| FRBRETNRNG S, EBIEE PP E;
j=0,1,2 4353 mR PAMP DS . SS =fi A5 5;
p=0,1,2 435135 CSM, semi_Mature , Mature = Fh ¥
55 "
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W, RBUEAERE AN (3R 1) MRS
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HIma , INAUEE FE . DC ISR ES
3.1 mERBRESR

B IR EBURSE § 240 £ESHFEFBHRAE S AUE
HERAESHGHRAR, THEE 240 MR 2HEN = T E
B8R =M A S ENE, AR - 4TS NEERE
& Safe; X i 460 & ER U FTE HEMAE SHTHFRE, B
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P—HER B FERR{ES Danger, Safe F Danger 113 2 iR,
*2 NEEWBUES

ave CSM semi_Mature Mature
Safe 9.53 6.69 -3.85
Danger 8.6 0.59 7.42

FiZ 2 R ASIEN Mature 325 semi_Mature 7 L4758 2%t
JO7 By f ;2 B ( Danger Level ,DL) :

HeBEREEEMSDL= -3.85-6.69 = —10.54

R ERR{EE M DDL =7.42 -0.59 =6. 83

& DC R Y-F YL iR, DL HE R 1 DC it A5
T2V K DC FBRE, DL E K K/ DC BT LSRR A%
¥R % DC ##h mDC MJLEIFEH X,

3.2 fHEEAF

EX 1 7EDCA Ff A5RkEB oG er g hamg—%
B =R A S =P, B X A F T R R
AR S HAT RIS 508 W 80bR ¥ & 3 488 SMD ( Standard
Merge Data)

EX2 TEDCA S, B AERRBEETERER
o2 R R 1 VR B A5 i 22 1 {0t 1] BBl -7 TF_SMD ( Tenden-
cy Factor of SMD),,

HRIEFE 2 PBEETT LB B — RS I EEEE K(R3) K
B 7 TF_SMD = -3.71, 454 3.1 5744 DDL % SDL,
A]%1 DDL > TF_SMD Ti SDL < TF_SMD, 4%, TF_SMD 7] I/
HB 5 B IX 2 Danger il Safe, Danger 0 Safe B8] LIBER
ERNEHEES TS H{ESWRERRE, M TF_
SMD W Rf LUE/E % Danger $1 Safe Wi 5 B A A VI H 4.
—~ DC b (5 5 R B RER MIUFRER , i 2
FHEI%,DC A i CSM BHMERE E —1 DC BB RETUER
&, BRI K CSM AT LIS, 24 DC BT R AR At 3
SRAEMPUEN B R n = CSM/18. 13, BN 3945 N S A B
AEH A FEAR o NPURL R E iDC MFHE. Hi, 7]
LA¥E TF_SMD i T1F44 DC Brab A& 2, St sl
0%, B, BRENTIESERER DC ERENLTHR

B &0 DL #0 n x TF_SMD 3#47 8, B DL K F o x TF_

SMD, | DC FEHHE 51 T # 8 T Danger HH#H, DC X 4E
HHUEARE TR AR PR, R Z W& T Safe #45{k, DC X
HRURRA TR E 2R

®3 BHEAFHEK

ave CSM semi_Mature Mature
K 18.13 7.28 3.57
TF_SMD Mature-semi_Mature = 3.57 -7.28 = -3.71

3.3 HERE
input ; antigen and signals feature vectors
output ; antigen plus context values vectors
input A;
input UCI Wisconsin Breast cancer data set
calculate TF_SMD;

initialize an antigens pool

initialize a result pool;

1
2
3
4
5 select 20 antigens from antigens vector;
6
7 for antigens vector do

8

initialize a DC;

CERRFERTEA K@M & 61
9 for CSM out put signal < migration threshold do
10 randomly select a antigen from the antigens pool;
11 store antigen;
12 get signals;
13 update cumulative o-utput signals;
14 end
15 for antigens collected by DC do
16 if DC is mature then
17 update cumulative mature values;
18 end
19 if current antigen has been valued 10 times then
20 calculate MCAYV of current antigen;
21 current antigen context is assigned;
22 current antigen removed from the antigens pool;
23 new antigen added to the antigens pool;
24 end
25 end
26 end

27 collate the 10 context per antigen ID;

28 generate MCAV per antigen type;

B 1T hREMEE AR A

55247 ~ 5 3 AT BRI BB B, T LR 48 TF_SMD;

AT ~ B T RE BB B, MR — KR 20
HIPLE M A— D R R B R S R E R 5 '

BT ~F 26 T HREZ OSSR, 5 16 17,DC XRE
B 2IHUR MG S HATAL T, 4518 P i BB B F 0 BE A2 A
PUEE TWEREME S n x A x TF_SMD 47 HL 8, ##4 DC Br
IR R 2 PUE iDC MR

8 27 11 A% DCs X BAFURATAGZ R

5 28 T AR 27 TR AT S T SRR RHURK
MCAV {B, N8 BT R 15 3K
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AV AR A 5 BIXT IR B3 1 IRIBUIE SR (240
BT - 460 ZEEIE) IFERER 2 KOBIEE (230 &
EREAE - 240 ZRLBHE - 230 LBRHBUR) FHFERH 4 K
FIBEREE (115 KRS - 120 £RLSEIE - 115 FEREE
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B 1 RBIBE TSR M BB L R E, KBl TF_
SMD FES A, YRR R (L) AR R (B L) WE, R
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. M3 .F4 2R3 ERER 2 K ARBIEELRSRA,
LIRS EEE 1 KEGEEMN.

%
§

4 -3 -2 -1 0 1 2 3 & 5 6 7
HRETEN

B2 REER A-FSERR 1 KRS



62 HEAE R 5 S 2013 4
30.-00% R7 SEERK B-HRERR4 REEE

- 25.00% A -1 -0.5 0 0.5
" 20.00% LS 0.00% 0.01% 0.06% 0.14%
x 515,008 » RiRE 35.46% | 11.07% 4.09% 2.28%
% 10.008 / R 64.54% | 88.92% | 95.85% | 97.58%
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T 98.44% | 98.41% | 96.87% | 92.41%

E 3 BUEAER AR 2 WHIRR P

T, 10—

4 3 2 1 0 1 2 3
AmETER

B4 AVEERE A-SFBEEES 4 WBURLE
S THiiE RCDCA (35, AT FBUE R B (£ 4)
# RCDCA #H47 T HFIAGSE o e xR MY BUAL TR, A8 11 TF
SMD = -11,,

£4 WEEEB
PAMP Danger Safe
CSM 2 1 3
semi_Mature 0 0 3
Mature 2 1 -3

5 -RTHPUEER B NBTTHER,
£S5 MEER B-IRBERHR 1 RMESE

A -1 -0.5 0 0.5
BIRE 0.00% 0.00% 0.06% 0.09%
Big=x 31.24% 6.54% 1.06% 0.54%
B 68.76% 93.46% 98.88% 99.37%

A 1 1.5 2 2.5
EECE 0.37% 0.60% 2.00% 5.64%
Rip® 0.16% 0.08% 0.05% 0.00%
KH % 99.47% 99.32% 97.95% 94.36%

x6 WEER B-RIBHIE2 RMEE

A -1 -0.5 0 0.5
L E 0.00% 0.00% 0.06% 0.11%
BiRR 33.93% 8.47% 1.85% 0.98%
IR 66.07% 91.53% 98.09% 98.91%

A 1 1.5 2 2.5
BIER 0.36% 0.92% 2.51% 6.79%
RRE 0.47% 0.16% 0.05% 0.00%
b1 E o 99.17% 98.92% 97. 44% 93.21%

W FE 4 L, BT MAUEIE B A FIAUEE M
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