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Analysis of Train Data Class Using t-SNE in Deep Learning

Kazuo Ohzeki, Koichi Kamijo

Abstract © Although deep learning has progressed, it is still difficult to fully recognize the
category of vehicles. In this study, we will investigate the relationship between the large
category of vehicles and the small range of classes that are a subset of the vehicle type. In
this study, we consider the distance of the set of vehicle classes and investigate the effect
of merging the image sets of two vehicle types. Using t-SNE as a measure of distance, the
recognition of CNN by the degree of similarity and merger of the pair of "taxi and sedan"
and the pair of "1Box car and 1Box car with tilted front" which are subjectively similar.
The change in the rate was investigated. Although it is a small number of cases, there was
a discrepancy between the distance closeness of t-SNE and the recognition performance of
CNN. Evaluation by t-SNE revealed that merging two classes with small distance into one
class may form a better class. In the future, we will increase this verification quantitatively,
and the class at a short distance indicated by t-SNE is a necessary condition for improving
the recognition rate due to the merger, etc. recommend.
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bus (18) 0.8889 1.0
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MNIST Digits Embedded via UMAP
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Fashion MNIST Embedded via UMAP
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BEILIC K O —D 7 T ZAMWAD LT 2 bz T2, FERDEBG (aket) ZBMULTZV S
A (%100 KD THEREN7z7—2%& (mono28x28 6 d) ZEM L7z, TOTF—ZRIIHL T,
t-SNE ZifH L7z, K9 ThHD, ROEMNT VR 7 AH—HiiblER Tdh 2 H0, Bl
DEFX DITRRIEWVAHITTE S TN D, KEDFED [T Ry 7 X —HiEhERt ] T
HBHM, EHIZDFDROH, 3 7 (R, ke EED Il T0a, EETHE taxi
DELOLELICAHLTVWEDNERLNG, £z, BMLZY Yy PE TV vV EE
BBEINCTHIHEL TV BETHHRENS,
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X101, BIOTF—RE LT, KRT—ZRELUTIEEL T 10 7T ADT—R 7% t-SNE T
TOURHRZ TV, TR R LTI D TH B, KIRT— 2 Z2HERCHWZDIE, #Hlid X
IR DMEE LIRS L. IR L ERWA T ORI Z R THBL 72D TH %, 10
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Ry 4TBESY 5T v Y, 61 %Y, M|, 708t 8:1/KE, 9 IBFTHB., 21k
NS 57 BEDSIHRE Tl Wby, BIIZIE 2 ~ 5 DMAEFTAIC L T b T R BN S,

DLb, e ETRTHIR L 72K TOHEIC K B L. Hili% O Eovikh 573 10
TIARKRT =252 10 7T AE, BHREOXEEDIEHZD, ZDHHEDOWV
OWDZ AR LTHED, 7S ALEBIELTED, Xt ETlE. 75 ADHH
HEZFRAIMN T E R T, JLDMEIGET — X DFIER 7 5 A0 ENTWianzdixd
M. t-SNE DUEED 7z iz DM g, NHTH %,

t-SNE *° UMAP (37 T ZAD 7 RAET % & O TRV, Z Oz HELT %720,
IS RORB T 1o BROKEE 104 KUTHER U, XOTKIRE D7 5 ADHEL CF
) o B2 RD T,

L3, 1077 ADFEL CF) OB i L BHERAZR T, E{5iE 130 I
MU ZD S BEET—2E LTHWS 80% DT —Z 104 fEHH L TW5, BHLCE
D) 3SR XY DR T EDO R W, ¥l K111 KTt E T, -SNE T
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D3I DHNEN, TNHIE, 5 signal (), 6:Lane (85f). 7:truck (L) TH O,
CTRITICE THITHIR L 72X 11 DA b R 6N D EEOREOHIZ L[ U Th > 7.

F 41T HEEEESR Gmg 1 5 d d 28x2 jpg - 104 XX 10) % t-SNE T Xyt T, (KK
L7z DRI T ADHAIE % accuracy TROZEDZIRT, %7 T ADHELN IR
FOMOELETOHHD 122 LEWVEE LT, IXTOMEZ T T ADNEN, RH
DHEZTT> T %, TP (True Positive) 3DHRWNWEDEZ N, FP, FN & —EICHIE X

“RTETERBLLIEEEDED (FT) &N RERE

4 Figll mean
olass X Y var stdvar
0 11.734 29.437 245.060 15.654
7.592 14.573 559.295 23.649
4.651 —9.015 373.391 19.323

2.674 | —23.691 | 1199.939 34.640
—1.613 | —15.226 | 1108.063 33.288
—33.847 | —10.290 | 224.123 14.971
—8.926 —3.902 92.834 9.635
—8.677 11.615 | 228.277 15.109
45.409 6.364 | 310.347 17.617
—14.102 18.670 | 617.000 24.839
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ZRTET. BRIELIEEEDRT S ADHBIZE (accuracy)

4 Figll
TP FN FP TN total accuracy
52 50 69 869 1040 0.886
4 96 58 882 1040 0.852
4 93 19 924 1040 0.892
0 112 16 912 1040 0.877
0 104 13 923 1040 0.888
76 30 56 878 1040 0.917
81 17 42 900 1040 0.943
21 87 5 927 1040 0912
111 0 10 919 1040 0.990
3 99 11 927 1040 0.894

5N TVAHDT, TN (True Negative) WEWFER LT > TS, K 11 OF—% GEEKHE
t-SNE D It MIC BT, FEEOTWEICE] D M T 58kA 217> 72Hfld. accuracy
13 0.886 TH %,

4, & =

DL EOFERERN S, BRZITS . 784 Dotk ED@ERITH b Rt TILKZTT
5 & ED, HARBOINE WS RHROEX D ZHFFTE 20, E5hIcDOD0VTiE. F
B UOEWIRRERHERF L X 5 L LTV AR T, e E TR U 72RO &5 I I ARGE
MH2EDTIEE SCHK[17] T AKIK L IAERD 7 5 A3 D LT —3 % quality D
HueL UTfli> TW%, MNIST &5 FEHZET T — % 60000 KUK L. 784 T (28
X 28) DFETFT—RICBIFZITT—HFIX575% TH D, t-SNE T RICIC E Tk L 7= FF
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DITT—RIFS513% K FLIZEBRENTWVS, 5B, MNIST D FEXHTT—2%
TR U725 D accuracy 13 98% 3 < OHIE H D | t-SNE DFFEEIC X 2 5% 1D 1579
TRENT LR TE S,
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T—RATHolzlzd, AW TIZSE L LEERE LTI LiFkah -7,
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MIEORIEND L VS PIDVRENT WD, —J7 BHEHC K 2F0NC X 2 5 —ROFHif &
JOTHIIR U7 WR T — 2 OFIE 2 EC K 5888 %  (accuracy) [ EW DM DFIT. 2T,
HEFEDIZS N, RO T—REZ>TWVS

6] CHAROHEFE Y 5 A TH It &IK U 720E, B0 CFY) ICEE 59, Ehb—
ERREEEEN T NI ST B E N H %, [25] Tld. MNIST 2 EDF— R Zn[ b3 %
7o DO FiE GNNis ZHAFE L, UMAP 72 & LR L T 5, U U LRl oD SEUE |3 L EE 3
ETHO., AL RZ R L TW0ia, KITDOHIEIE UMAP *° +-SNE THIf{E T &
TH. AR OROMERIC DOV TIE, AWISEOEL () Eoihseithe LT
BEEZBN%, t-SNE ORI ER E LT, 20X THRcHl&Ic, 79 AM
HEEX O &7 T ANDERNKREL R30I H -7 & THS (signal, signboard 75 &),
DX D, t-SNE 137 T AMOHEEZ R > TRITHIRZIT A IR WIBENZ N T Wb %,
—J5. t-SNE HVRT 7 T AMEEEEOI N7 T RAIHEEIC LD FELEFDDOEmNT T RICKE S
AREMENI B B DY, FHBICZ DX S BHINMEE N, 7T AMEDIRHDO—D & LTH %
i mote, Dia LERREBTY T ADHBDESZHMND XD & KR DHRVEITT
GMNE DT ARG LT N TERLEZONS,
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M7 Z AT BT EMNFEMTHB EVHIEEDGE NIz, K. signal * signboard (& A
FINENE, BLESHEEREERORMZ AT 2 HiiAmE THh 5. t-SNE O T
AT, BUHOMEEICELTHDO (K 11). signal * sign-board D7 — X h 5 IR %z
ARGS9 2 0B 7% E ORTERDMF D Nz,

S, HEED V7 5 ADMEZIT L, t-SNE ODRIUT TD R DB, HEEt
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