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[CL1]

A computer-implemented method of training a
neural network for facial detection comprising:

collecting a set of digital facial images from a
database;

applying one or more transformations to each
digital facial image including mirroring, rotating,
smoothing, or contrast reduction to create a modi-
fied set of digital facial images;

creating a first training set comprising the collect-
ed set of digital facial images, the modified set of
digital facial images, and a set of digital non—facial
images;

training the neural network in a first stage using
the first training set;

creating a second training set for a second stage
of training comprising the first training set and digi-
tal non—facial images that are incorrectly detected
as facial images after the first stage of training; and

training the neural network in a second stage
using the second training set.

[CL1 ®FIFR]

¥ a—FIZEEIN, FREOZDD= 2 —
FNVAy VT =7 OFERTEDR, UT2Et

T = RXR=ANLT VY IVEHEEDO Y b2 UEL

370 rr, WEE CREE ¥Edar b AL
WY&t 1 DU EoZR2 &7 Y 5 VERRIZEH

LT, BIEShAEFY Y IVEREGEO Y b 2ERL
IS NZHGRET Y 7 VBEBROE Y b, BIESh
TR T Y VEERO Ry b, ROT Y ¥ VI
Boty VeEhE 158y bEAEKL

W 18ty P2HWT, #10OBEBEIIBVNT
Miil=a2—I Nty NI =27 DEHE L |
HiRLss 1 @8y &, HLHE 1 0BEBToOFED
BICHEHER E L CTilto THE SN 727 Y & OV IEBm (%
Lagt, B20BRBOFEDODE2%E Y b
AL ELT

Ml 298ty P2 HWT, Rt 2 0REICH
WCHIRE= 2 —F IV Ay VT =27 DR ET 5,

=

CLLIZ, MM oD=a—F Vv NT—7Z
BT LERFEELTWS, ZOKERX, TV

INT 2~ 2022

_32_

ZOVEEGEOIE, &7 Y 7 VEE{GRNDEE O
H, #1%8ty VoA, —a2—IVFky b T—2

DEH, H2EPLy POEK, BL=a2-FN
Ay bT—=7OEE, BET, CLLIARAHEMHIZL -

THNZ P RBEREATREIC RS L STWwa,

FHEFEHRET N OFEACIITFEBRE & FHBRS &
M bo CLLIZFAHEBRS, RIZ¥FELy M4
BUIFLLERPEREINTZI V=L ThHb,

AT BEFE %2 AT a 758 & AT @ ZEH & 1200F
BB ONHES B, CLL AR B FEWNE AT 58 HI 5
WETALEZDONS,

7B, USPTO (&, CL1 RAIEMIMNIERL T
v» (STEP2A PRONGI: NO) & LT, CL1 I3%#7F#
WlEZA$T2EDRMERL TS,

2. 2 Za—-SNWRxYyNIT=U2RFTLDYL—
L (CL2)

220007 L— 2113, KEFFFFH 10949734 5 D 7
L—21Thb. ARTIEIZDZ L—2% CL2 LIES,

[CL2]

A neural network system implemented by one or
more computers, the neural network system com-
prising a sequence of deep neural networks(DNNs),

wherein each DNN in the sequence of DNNs has
been trained to perform a respective machine learning
task, and wherein the sequence of DNN comprises:

a first DNN that corresponds to a first machine
learning task, wherein (i) the first DNN comprises
a first plurality of indexed layers, and (i) each layer
in the first plurality of indexed layers is configured
to receive a respective layer input and process the
layer input to generate a respective layer output; and

one or more subsequent DNNs corresponding to
one or more respective machine learning tasks,
wherein (i) each subsequent DNN comprises a re-
spective plurality of indexed layers, and (ii) each
layer in a respective plurality of indexed layers with
index greater than one receives input from (i) a
preceding layer of the respective subsequent DNN,
and (ii) one or more preceding layers of respective
preceding DNNs, wherein a preceding layer is a
layer whose index is one less than a current index,

and wherein the input from one or more preceding
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layers of respective preceding DNNs is generated
by applying respective non-linear lateral connec-
tions to the respective layer outputs of the one or
more preceding layers of respective preceding DNN,
wherein the respective non-linear lateral connec-
tions represent a learned, non-linear transformation
of the respective layer outputs of the one or more
preceding layers of the respective preceding DNNs.
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