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Development of Aesthetics Evaluation Engine based on Deep Learning
and Implementation into Composition Recommendation Camera
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Fig. 1 Composition recommendation camera. (Top) Front,
(Bottom) Back, (Right) Inside.
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Aesthetics engine process

Common memory 227 2d
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(a) getLiveView
T W" 227 =
I image H
\
(c) loop / end loop 2d [
| H | =
\ o 1 2 . loop / end loop d X,
i 1 (b)show S
‘ | R T e e
BT ATt — 'l
3 i display i 5 /(i)overwrite (g) recommend
i X, |
I I
6 7 8

B 2: HEDHER A X 7 L RINFHIli = > 2 v D 7L 3 XL

Fig. 2 Algorithm of composition recommendation camera and aesthetics evaluation

engine.
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Table 1 Definition of dataset classified by three labels.
Label Foriginal F#training Ftest
images images images
High 39,580 68,959 3,888
Middle 177,643 68,951 3,784
Low 38,307 68,979 3,839
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TotalScore; = Xy, a(Y;)P(Y; | X;) (1)

7272 L, (a(High),a(Middle),a(Low)) = (1.0,0.5,0.0) &
¥ 5.
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result IS %, BARIICIZ, PROBIER X, DREA 2
7 TotalScorey 23% 52> U D i%E L 72l thox A ETH
2846, b L IFPROMER X, DA A 2 7 TotalScorey
23, 9DPTRATH 23541%, HEFETTIA result = [4] &
5., ZOBEICIEN 2 (i) TBREOKHX D X $ik¥ 2 i
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Algorithm 1 CameraAndDisplayProcess

global image < null
global result < null
camera.initialize()
aestheticsEngineProcess.start()
loop
image < camera.getLiveView()
display.show(image)
if result # null then
display.overwrite(result)
end if

if camera.shutterButton.onPressed() then

— = =
M 2o

camera.takePictureAndSave()
end if
: end loop

_
oW

Algorithm 2 AestheticsEngineProcess
1: cnn <+ loadModel()

2: loop

3: if image # null then

4: image < resize(image)

5 X|0, ..., 8] + split(image)

6 Y0, ..., 8] + cnn.inference(X)
T: result < recommend(Y")

8 end if

9: end loop

5.6 BEEBAXZIOFZILIIVXL

5.4k 5.5 HiOWHDEMEE 7L ITY XL 1, 210K,

#RZ 7 84 A (CameraAndDisplayProcess) W& T 7
A 7' 2 —HUHEIR image & HEERS T result 2, HEFR 7
T+ 2 (AestheticsEngineProcess) & DG X €Y D%
BELTERT S, LR 7 0 AR 7 7€ X
ZiLE) (start) 5. #RRL 70 ADNL—T7TlE, image
DHUS (getLiveView), 27~ (show) 21T\, result 23T
T 25 EIC I HEE R R 2 HEFRR T % (overwrite). 7z,
vy =R BRI NGAEE, YL CGURRAET
% (takePictureAndSave).

itk 7 0 A FREHE 2179 . H#HEwRA 7o 20
V=TT, B L\ image BHET 2 5&r (3R = HE Y
# (split) B HEG (inference) 21T\, HEAGHICHD W
Tt (recommend) U 7z #EEHE IR 2 result 1M %,

PILED 250 70X 258 image & result 22 KEH T 3,

6. Fi

6.1 ZERESHES ST O/ MMEDEHTE
RECIE L BRI OREEE & FTIC X 28G5 % HERT 5.
7~V Y; € {High, Middle, Low} ~DFT@iER P(Y; |

X)) DI b, WAFEHERY, = arg max P(Y; | X)) 2E2%

FANNY; BHEETVET S, FA TSR X; DI
RS LY; &, HEETNLDY; DAY (V,,Y;) J LI
BB ZEG L 2R 2R 3 12”7, LD CNN D&, H23
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Low] 263 758 SN || 50 Low] 252 798 [EH || 500
5N & S 0 5N & S 0
N ®b& O N ®b& Ny

Predicted label
3: BFEfTFI. (/) CNN, (4) CNN+FT
Fig. 3 Confusion matrix. (Left) CNN, (Right) CNN+FT.

Predicted label

* 2: WM

Table 2 Evaluation by accuracy/precision/recall.

CNN CNN+FT

Accuracy 57.7% 70.0%
Precision  High 65.4% 74.4%
Middle 44.7% 60.2%

Low 61.8% 75.6%

Recall High 58.5% 74.6%
Middle 41.0% 62.5%

Low 73.4% 72.6%

True label

‘ High ‘ Middle ‘ Low ‘

Predicted label

B 4: I 0l o—Hfl

Fig. 4 Examples of classified images.

CNN+FT DiERfTIITH 5. NARTDENPRKEHIZE
HERGEEDNEN ., CNN4FT &, EWEHliZ & D IERE I H#HE
MTCETCWS I LDMERTER, 7/, ONNICHIKEL T
CNN4FT (8512 (High, High) % £ O (Middle, Middle) %
RELSGEL .

3L LICHERBELZEN L R ER2ITRT.
Accuracy 13 CNN D6 57.7%72 > 723, CNN+FT Tl
70.0% % TikiE L 72, Recall ® Low Z[&E, CNN+FT I
F o THIBERRBICHKEL TS, AHiCiE FTICk-
TUu/NA MEZES L TREEDYEE L, Accuracy 70.0% T
SR 2 & 2 HERR L 72,

CNN+FT THEINZEBROHZE 4 7T, HET N
V3 High TH 5 5HIZ, BHVIFPLT, 2V 7R
FSERS, WERONENIZ-EH LTw5b 0, X
O T HEENS CHIREZZ T 72, fiE 7 )LD Low
THHIHEEIITVLL ) A A% EGH, BERONEDALEEH
ThIEENL HIREZT T,
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6.2 YZITA LD

AT TR HEE NI D ) 7L & 4 L2 HERT 5
QX1 DHHFT 2 54 78 2 — DIFHREE I3 & 424, 1§ 640
TH DY, EETDIEE d=90 £ LT, 407 PUJTIcHEAL
7o, Fio, RER OB EZIERT 2BE%E thox = 0.9
L7 WH7ue AWK D, BRFRT oL RITHIC
¥ 25fps TULIEE N, HERFR 70 ZADAMIC L BERT
IWFRET B kot H#iFER O AIIRATH
5.0fps (74 7€ 2 —lifR 5 7 L — Mg HERR) COLIER]
HETH o 72, WEARDRDIA 1 BHEILINICKE AT
22 e MEL T, EE R 2.50ps (10 7L —24
) I ZCEIfES 7, DL EOMBEE,» S 78 4
DEDERGEME 27T 2 L 2R L7

6.3 1ERIHEEDENER

AT IIHEXIHERE DB % BT 5.

HeEE LR OB & LT, Kol E N8 z2m L4l
ZB® 512, W oG nBeonple LT 61
AT, WTNOKILREXHEE A A 7D 74 7€ 2 —liff
ThD. 5ETIBRL K I T, hROFRE DA
% Xy, THhOBREEVERT 2EEHAZRL TN,
X, ICHEET 2 X5 ISR =M ORI iz R L,
TOKy EWIRODTHFANTIWEI A 2V 7 2BRLT
W%, %7, TotalScorey 2 0.75 L FDE&IX TGOOD,
0.25 K DEHEEIE TBAD) LREBTERL TS

X 5 RS NI AR L e R — L — b%%@%?
b5, WED o WTREICHND, Bt i>Tw5,
X 5 DLEKDIRDETIE, BIEOEHD F5 & DT »
Wil X, oMl R cw, 28, 4 E~fiBNE%
I ERETHHIMRHEEREPIR R I N, OIS
FEFIHE», BEEG BB ZZEE L 72003 5
DEKDIRITH 2. Bk & LB EED X, 12INE -
TSR R SRR STz,

X 5Dk, WEEPIARVINTHEREL VW) DI,
MDLEICR SN2 YA O 2 2 Th 205, FEXHEE S
A7FINEARERIFTITHEHL T 5 2 EDMHERTE .
AVA F—=% &y MZEETNDMBIE 1K1 KER Y, F-—
DRI L TROHEK EBEOHERBE TN T b
TV, L LaWs, 7L High I2&EFNBHED
% IRROHERTIREIN TV AGEENS W0, HEXH
ERRD FROENIC R EEZ 6N,

X 6 AR Eo&D &S s N BSRE OB TH
%, BLZFRME, FENCES D 5. Wi A% 238 LT
VW3, M6 DEKDIRILTIE, X, O TN < IS & AR
DERIEDLE L Tz, BMHEEIZAET, T, A T~D
BEz R L., SEEDN TSR Z R L 72003 6
DAEKDIRITH 5. Wi & FRAROBLFHREDY X, D F i
5 1/3 1Th7iE L 2B I B iR m s RoRn S k.,
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B 5: A—bL— MEETOBER. (F) WS (F) &
20N
Fig. 5 Demonstration for portrait. (Left) Recommend compo-

sition, (Right) Photo opportunity.

B 6: Btk ComER. (F) WS, (F) #REHER

Fig. 6 Demonstration for landscape. (Left) Recommend com-

position, (Right) Photo opportunity.

o BN A
e e PN
EEESE /AR

P e
e
7: 3 oEIREX DHI
Fig. 7 Rule of thirds.

B 6 &I, HEEANZHERE 3 %5 L 7 fic i DK
MO Z AbERD, H5VIEMEE OO TG
HEIET 2RI 3 pEIMER LN S, AVA 7—%
Ly MIhbEb EEENT R, REEHHS D 3 HREN
WK TR L7 L BRDNIEEOHZR TITRd., 30
FIERNI IS E DR T 2 X ) R M ARERITH 505,
BUHERS A X 5 OHEFERETLIZ Z ORERICRE > Ttz AW
FHIRINIZ 3 IR 2 228 L7 b i Tld kv, XL
High (& N BMRD% {12 3 FEIREKIASHBLL Twik
720, 3EHIBRIEHE L - LEZ S5,

6.4 BRI O

6.3 fi CIIEXIEE OEED il %2 7R L 7253, EHED 21—
%@ﬁﬁﬁﬁﬂﬁﬁwﬁﬁ%ﬁ Thabt, FEXHEEERE
WKEoTELVWEEZRKT I Ea ¥ TEL XHIC
BHEDEIDICOVTIEHi 21T .

BB E 29 NICHEHERS H 2 9 2 BEL TH B v, TV
F—rEERLL. DTV H XTI
ZRMU 72560, BTG ez ER L L.
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& 3: MEBIHERE IO 25Tl 7 > 7 — AR

Table 3 Questionnaire results on composition recommenda-

tion.

Monthly fee (yen) | 0 100 300 1,000 3,000
#answers 3 6 18 2 0

Bk, TIYYINARXTOMREIEET M 5 B L
IS, BBFEOMGEEN ~ETIE R L2, X
R ORI L CHERGZ BT 2 LRE L, BRI
(ﬁﬂ,mm13mﬁ,mmH,%mH)w*@%EK
LTb 6o, dHiifsHRER 3 IR d. ERKkOhTHE
moﬁﬁ%$%<®ﬁgﬁ%%h.éQ&A$,ﬁﬂk@%
L7 3 A&BR< 26 A&k D, HEXIHEEBERE 1< — & OAfifid
DBHDIEPRD SN, MRHEEERZHZ T 5L
A A 7 THIURNMERD B L THREARGINR E 2D 5
5 EDRTETL.
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3 BRI BT 2 MR > P v % CNN IS K> TR L
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PrDT A VF ==V RTO, uNA NMEREST
52 ETCHERERYGE L 2. EWEHEZ > Y v % Jetson
TX1ICFE LTI 2 X 7 2B L7, £z, ENEE
i DEWEEDG S 5 AR ZFE L, xR
TRMIRY) TUY A LCEET E 2 L RER L. O
BB RLEICROND X) I A%2EMLALD, #
REDIEGRT 5 & 9 LR ZHERE L THi- 250 & PR

iR BTG 2 . :L-*f%ﬂzﬁﬂitlio“c—?‘v‘&}bﬁ
X7®%@mmﬁwkﬁ%%w
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