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A Neuronal Classification Approach with Adaptive Projection
Using Deep Learning Networks

LIN Xiang-hong,ZHENG Jian-yang, WANG Xiang-wen , MA Hui-fang
(School of Computer Science and Engineering , Northwest Normal University , Lanzhou , Gansu 730070 , China )

Abstract; Traditional morphology-based neuronal classification approaches largely rely on the feature extraction and
selection techniques of neuronal spatial structures,a lot of useful information for neuronal classification may be lost. Using
the adaptive projection algorithm to convert the three-dimensional neuron data without feature extraction, this paper proposes
a neuronal morphology classification approach based on deep learning networks. The three-dimensional voxel reconstruction
is used for the original neuron data,and the two-dimensional neuron data is generated through adaptive projection process.
Then, the deep learning model of double convolutional gated recurrent neural networks is established to classify neurons. The
proposed approach is successfully applied to three neuronal classification datasets,the experiment results show that the pro-
posed method has higher classification accuracy and flexibility than the neuronal classification methods based on feature ex-
traction.
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M2 T JAETY N AR TR 4R U J5 35 2R 47 X L.
RREESCHRL 6 ~ 11 15 M 2 S0 LR A Rk 1 e 407 5K,
AR S R 280 14 P A R 220 I M 22 eI 2 - (1)
R TCH) BRRRE , G4 - MR AR, THIRCH , 7
SUBCH o3 SOBCH B TR SEBE R BE RN , LR
K RIBUNAR; (2) b o0 s % 3 XM 32

(A A REAE AL < B 25 1 AR I8 ER I B8 I B A% I B
FERAT XAFAE R AEXTFR 340 B R LR Ry 43 USRI
TEAR 5T AR, DA S FR IR 3 SCRRAE 8 43 SC 908K R 4 L Rl
WEPRAR . R 20 ANFRAESHL, (] L-Measure 315
TR M T T S R

FEF I U 20 A FH K Z1 i b 28 50 JLAT IR 25 10 4
TESHE, AR 28 B B HIL#8 2 2] Dy vk ot itk 47
SR BN T T AR BRI ST S R o
Hiﬁlélgﬂ‘%)rl M‘%ﬁm \%ﬂiﬁ%‘hﬁﬁ’ﬂ{j&%ﬁj( Decision Tree,
DT) 2 e mEE N KR 4l ( K-Nearest Neighbor,
KNN) 05 Fp iy LR TR BP 28 (9 2% < A
TCAZ I 25 4 R B 2 ST B I AR 25 M 2 R
#1133 F LR NB DT .KNN SVM F1 BPNN 432548 %
SKLEARN 5281 | 2815 B 7F SKLEARN Hifi 7 2401
FEmti b K S S BT T RS E . LSTM
f5 2 )2, 524 50 0, ] Keras 5281 ELM
1 DRNN 42 HEXE R 36 SCH 19 S50, I8 B AR SO 56 Hp i
i A 22000 8B 4 X S BOAT T R, ik 1 B
TN T BRI R IR Z T R R T ANR]
I XA TR 48 , 3 T ARE 4R I DRNN Jy ik H
BB PR ZTT A1 FE MR 2, VI SR A R AR 1 73 2 o
R4 K 78. 18% F1 65. 43% , i & F [ 36 I 5% 1
DCGRNN 53 14 2 MR 243 3] g 94. 60% Fi1 68. 29% .
PR SRS 2 oc g SE ,SVM (BPNN £l ELM 43
KT AN GRER 1 53 MR 253 3 R 97. 67% .96. 70%
F1196. 41% ,FEMRAE B/ FEUER 2RI A 92. 69% , T A< 3L
JUr& DCGRNN J5 i AE Y 25 A 4 b i) 4325 v ff 256
43R 99. T1% F195. 00% . X 4% HUMA N #f 28 Je A 2 4
PrAE R, FRIE SR 15 H Y KNN 7R b HA 45
TS HER 2R 77. 18% ,{HATH SR AT DCGRNN J7 12 (1)
IRAER K 81. 54% .

5 #Hig

2oL A A Z R A LR S 450,
M2 LR 2500 S8 i 2245 B 2 WFFE s — A
FE )L AN SCHR Y — A T X0 BT BRAJE 35 i 2 1)
R EE ST E BLE L S - L G OW S W R N W R 5%
SWC # 21 = 4 280 B i 1o 4R VA8 B 2k A A
=R G, IF R & AR A A R R
T ZFNEMG R T e KT 26 — 4k i 28 0 PG Bode 48, 2R
JE A T PR U LT BIR AT Bt 2 ) 245 A 50 ot i 2
TCHEAT I8, TR SE I v, of T B A s i) i 20T
KR gE b T AR TR B =7 ] ) 28 A5 TR AN 2Rt Uk
IR TE 23 SRR R A R0, LR XU AR ] BRAJE 36
M2 PRI I3 S A AR A2 AL AR g 5 2 A X
TR PP TR A 4R IR S0 2R T 3k AT H AR, SR AR SO
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F1 ANFEEFHERBRAEND LEMELE

P IEUERR (% )

EE /S R -
VIS A

LR 75.55+1.89 | 63.14 +£15.03

NB 79.64 £1.80 | 47.14 £11. 84

) 100 55.00 =16. 82

KNN | 87.96%0.79 | 64.57 14.70
Tfmf‘: FREFRIL | SVM | 81.68 £1.80 | 64.86 +12.42
i;gé BPNN | 83.43+1.98 | 58.86+15.07

LSTM | 80.95 +11.15 | 52.86 £17.57

ELM 81.38 £2.49 | 63.43 £72.28

DRNN | 78.18 £7.97 65.43 £4.93

H & W 5% [DCGRNN| 94.60 +4.99 | 68.29 +7. 06

LR 93.79 +1.84 | 90.00 +7.94

NB 96.89 £0.77 77.31 £9. 15

DT 100 84.23 £6. 14

KNN 92.52 +1.78 91.15 +7.91

ARSI FRAE R SVM 97.67 +1.23 92.69 +5. 86

LiES i

e BPNN | 96.70 £1.14 | 92.69 +6. 89
JukE R

LSTM | 98.35+2.71 90.38 +7.08

ELM 96.41 +1.03 92.69 £8.78

DRNN | 97.67 £3.24 92.31 £6.01

A& W5 IDCGRNN| 99.71 +£0.66 | 95.00 +3. 65

LR 77.78 1. 69 67.69 =7. 66

NB 79.93 £1.31 58.97 £9.21

DT 100 71.03 £7.93

KNN 83.20 £2. 18 77.18 £4.26

AN PR SVM 82.35+1.80 69.23 £7.15

=PI

e BPNN | 84.90+2.19 | 72.05+6.45
S YGRS

LSTM | 88.17 £3.10 | 60.77 £11.34

ELM 85.03 £2.29 61.54 £11.1

DRNN | 85.75 +5.06 76.41 £3.97

A& W5 [DCGRNN| 99.93 0. 61 81.54 +£8.53

ST [ T8 AR U AR ] BRATE #0422 X 46 732 07
T FLAT S 0 VA R R ARE k. T O R B
LU RITEAFT R M =M 20 i LTI 25
FFAE , 9 i PR 220 1Y) 3 JETRDRE R A T —Fof 7 S B AR
%77 1% H AT T =4 m 22501 b %8 Al b S 3% 4%
R AFIE D E I RRMERE R, I, 7
ISR R A X 6 A B LB i M 8 T8 B 20 26 HE B
AR B — B HIBTIE.
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