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RCNN

* R-CNN (Region Convolution Neural Network)

1 Selective searche O|- &3l A proposal boxe= &=Lt
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R-CNN: Regions with CNN features

3 warpef region

ad
CNN-\ :

1. Input 2. Extract regxon 3. Compute 4. Classify

image proposals (~2k) CNN features regions
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* R-CNN (Region Convolution Neural Network)

1. Selective searchS 0|83l A proposal boxE 2 &=Lt
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2000712| Proposal Box=2 AlexNet2 &3l 2f2te| SZ0| M EICE (Image -> Feature Vector)
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* R-CNN (Region Convolution Neural Network)
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* R-CNN (Region Convolution Neural Network)
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* R-CNN (Region Convolution Neural Network)
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* YOLO (You Only Look Once)
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1. Resize image.
2. Run convolutional network.
3. Non-max suppression.
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* YOLO (You Only Look Once)
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* YOLO (You Only Look Once)
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* YOLO (You Only Look Once)
S: B E AL a: D2|E H2 A= H2E B0 i, s H2 & EF

S =

Ex) S:7, B:2, C:20 -> (7x7x(2x5+20)) > (7x7x30)
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7 ‘ 1.’ x - coordinate of bbox center inside cell ([0; 1] wrt grid cell size)
l_ 2. y-coordinate of bbox center inside cell ([0; 1] wrt grid cell size)
7 3. w-bbox width ([0; 1] wrt image)
@ 4. h-bbox height ([0; 1] wrtimage)
N 5. ¢ - bbox confidence ~ P(obj in bbox1)
grid‘f:erl -
. truth
Pr(Object) « IOU %
Confidence score: 3|7} 21 =4], 24| 7} QIt}H v} B} Aof
Anpt 22tE o] QleA ) AF =
ZHEHA%E 1
* YOLO (You Only Look Once)
s: 128|E A B: A2 B2 Zh= HE2 Y YA o| i s HE2 B BtAo] HH(xywh,c s), ¢ 22 =t =8 S5
Ex) 5:7,B:2, C:20 -> (7x7x(2x5+20)) -> (7x7x30)
e} ] 130
1,7/ x - coordinate of bbox center inside cell ([0; 1] wrt grid cell size)
2. y-coordinate of bbox center inside cell ([0; 1] wrt grid cell size)
3. w - bbox width ([0; 1] wrt image)
4. h-bbox height ([0; 1] wrt image)
5. c¢-bbox confidence ~ P(obj in bbox2)
Pr(Object) » IOU, "
Confidence score: EA 7} Q1 =A], 4|7 AtHA vl vl zo)]
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Sxy, width, height, confidence
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* YOLO (You Only Look Once)
s:d2|E
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) S:7,B:2, C:20 -> (7x7x(2x5+20)) -> (7x7x30)
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o A ——
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(from 110.20)

] 130
20 - number of classes

Class score ~ P(objis cass_ | obj in box)

ConditionalClassProbability

Pr(Classi|Object)
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* YOLO (You Only Look Once)

Bl si=] g

o2 1024 024

T
Conv.layers  Conv.layers  Conv.layers  Conn.layer Conn. Loyer

Conv.loyer  Conv.loyer  Conv.Layers
Ta7xéss2 3x3x192 1x1x128 g R B
Maxpool Layer ~ Maxpool Layer 3x3x256 Ix3x512 3Ix3x1024 3x3x1024
2252 23252 1x1x256 1x1x512 3:3¢1024
3x3x512 3x3x1024 3Ix3x102452
Maxpeol Loyer  Maxpool Layer
2242 2x242

GooleNet for Image Classification LU= 7Hto 2 3 (24 Convolutional Layers+ 2 Fully Connected Layers)

1x1 Convolution LayerS ¥ Zto} AF2-6HH A 53 F7lo] Eol=E& Flo] 53

(57, EEREL RS

O|HOl= YOLOO|M AFESH= CNN &£ of EZICt
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* YOLO (You Only Look Once)

L ] 1x30
loss function: — -
5 5 20 - number of classes
s2 B ~
Acwrt 32 3 1 (i = 507 + (s — 507 xyoll g oss

i=03=0

+ Ammif: 1% [(‘/rf ,;,,)2+ (\/;, \/f)j] s w,holl tH3H loss

i=05=0

s? B 2
+S31(0-0)

=00 : confidence score®l| t| 2t loss

s? B .
+ ey 3 2 1Y (€= &)

i=0j=0

52 -
E3I S (i) —pe(e)? @ - classoll T loss
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* YOLO (You Only Look Once)

| ] 1x30
loss function: ﬁ—"—v—’ ~
5

Acmra 305718 [(s — 2007 + (s — 5007 sx,yOll TSt loss

20 - number of classes

+A5.\mli:n‘“‘[(‘/_ \/_) (\/r,\/f)] s w,hol] tHgh loss

+ Z Z 1 (e} ¢)’ _
= OU : confidence score®] T loss
eSS @] )
$Z 1 Z (ie) — pee)? @ - classoll tHEE loss
1 obj) A A, pHA] ul2Y 8 obj A A 2A7Elew 1, ofH o
i) Responsible®H 1, ofL]™ o ]].
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* Inference

grid cefl -~

class specific confidence score

|F‘r(("l:lssl |Object I* Fr(Ohjcct} * IOUEI;SH F’r((’lnssl) * [OU:_:;.:R

Conditional class probability

L * Confidence score
[Eeeerarsreno U
R class7F BfA QM| EXHBH=X],
= < st 2R|of Yopt HEEex
1 e £ 2 & =56 M confidence score® A4

=

(2 g~ B c7h el confidence score 444
) 7 Do this operation foreac  B:2, C:20
grid el Coms s b 102 bbox in each grid cell

(¢ 4 & confidence score (20x1)2 270 XI'd)

[El}dzzpsvs*cms io 25

@RS 15

O|HOl= YOLOQ| Qm&HA IO CHsl AtmEZCEH

AHAHAE T M= MZL confidence score?t M| QH=ICE.

-_-—

HIZ 7|&Q| SefA ZAESED confidence scoreE =3 4010 0| oOj=

(class?} Hf2Qtofl EXSEX], %AZL Mo HotL Hetstx|§ 25 =gt Ha)Std 4249t
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ot Ao CH3HM confidence score= bZi(HH2E HfA 7Rt A e ZHE 2AE2 (N
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* Inference
7 bbanes for St coll. . o
- e G

4 o1 267 13 sot 7 o

‘, - % ) L J - \ =
grid cell (1, 1) !
; “grid cell 7.7)

{@}deeps‘/stems io 2001 200 -> Lli]]d”["s’"‘"“ ki 20u1 200t 20x1 201 2001 20t 2001 2001 2001 2601 2001 2001 2000 2001 201
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* Inference

b1 bb2 bb3 bb4 Bb97 bb3B bb1 B2 bb3 bb4 b097 bb98

Dogscores | 1 L1 L1l 11 1 AR B Th

NMS algorithn set
Sot zaro scores lo zero for

i score < tvesht (0.2) redundant bboxes
R — - —_—

Sort descending

201 2001

1. ThresholdE B % %= score >0 2|
LAt EE

3. NMSE S OH 0 Score 7t > ==0]| A= 9874 2| BfA & 278 A & (Dog Box)
Non Maximum Suppression: loUS 7|91 2 L3 3 YA EAES 25 A4 (I 7 e

N
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* Non Maximum Suppression
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* Non Maximum Suppression
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* Inference
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