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NECELE Y 4,095 5,856 8,374 11,974 17,123 47,422
- sl 1,220 1,496 1,640 1,754 1,862 7,972
Y 4,095 5,856 8,374 11,974 17,123 47,422
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CHE AFEAL B 07) 7tset AR S dd & /A =8 Al 2B(mARk A|AH) V3.0

mARK(multi-user AR tracking) A|ABI2 AR MH|A7} 7HSSHEE QIR{EI AFZXIO| TIOH FHH|EL GAMS EA3IT
QAT 3, 0|5 AZOI0] 3X1e B2 BYYBI0] AR BIHS XHSO2 WAISH= A2 (Android OSHZ)
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mARk V3.0

VO AR Map
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s AR 7N ERlEY Gl AAE Eehr] s Be Al el AREAE A wid BEE
FASAY 5L Aol w7 Felld 3 d9E ®Ash o 7 < 2z 488+ Ao,
AN, Al Aprh Wobd 5 AREAE ol JiE sfoRdtth. o) wiitel A el ik A <)
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AR DA T AR F)E Adeiste] AR i BEE FASAY S22 dAoly wid Tl g e
A QM AR BAIR AEE
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Fskw, A 1 AH Gt A 2 AR e AR BE RE Y 9%
EAD, A 2 A NN At FAFE JRE AEO

AREAZE Al 1 A Gl A wlE BT 52 A
ARl A1 A A AREATE AR BEE AW 2l
stol, Al 2 AF FAd aHz AEZE oAl "k old, Al 1 AH G T Al 2 Al e BA
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[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]
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o Fol, AR A 1 AR 9B AG Qoo Ad G HET F Arks240). oA HeE G
2 AH GAelth. Al 1 AA el AEATE EAS A Al 2 AR GAelAE ols Fetetelom e
Gk Al 1A GOl A8 A A @ 7k s 927 Al 2 AR GAeIAE 2l
| 2 =

A Fgol 2asrh(8250). o 24 JJrX” 7% AW, Aoz AL, A 2 AA
Ao g AREAF EAHEIE WY ETH(S260). ©lE el 4

E o4t B owgel A4 oo BE EA8Y A FNAA AFoR e AH G9N A4 EAGRE
Je 20 dAHeR neiTE ERelt. £ 48 B, 45 (@5 o] Al 1 A7 BN 18 AL
A7 WAe EARE, E 49] ()9 7Hg WA AP 99E 1702 whed ¥ (Bounding Box)7h 4
A 4 e aeE oE AR Gl ARl sgEs 9Ad AFow 1 weguol 449 5 .

gANA gt FEOZ AgA EAGRLE W}

A ek el gL A 1 AR el 1A
FAade & o =59 (09 gol, mhey way

A G AEAT o EENL AFOR HheH BAE o FAA Al 2 AF A

L6 el A de wE FAaE 9 A X (1000)E AJAH R HojFE kHolth. k65 3
Z3H, Zage 9 g ZX(1000)= FHolx= dute] Z2ZAA(1100), WEY I Q1E H o] A(1200), v R
(1300), tj=E#o](1400), ¥ Y&=E A (150005 2T F 3

Z2AM1100)E = 1 YA £ 52 E3ile] dojx d}e A2 Z3slAY, & 1 WA & 52 Edo] A%3
Aol shte] o FEE S Q. TEAA(1100)E, AEd wiel o] ZaASE G FolA Al 1 A
A Fs Aesta, ARgaE BA ARE A kel Al 1 AH Gl AAH 52wl A AR 9
= BAstaL, EASE G4 FAA oE AR FFEAA BAE AR G9E Fol AHEA A ARE THE
AR Qs ek, 9 owkdEl AREA A ARE o] &ste] A F2 wjAomNH AAE F¥eEE
OlA~EYHE(instructions)S A3 4= o}

ZRAA(1100)= 220 Agstan, Y G4 A FA (100005 Ao = vy, FA5Y dd A
$2](1000) = fH&EH A (1500)E T3t 2F ZFA (A& B0, H2d AFEH 52 HEA) d45 1,
olEE m3a ¢ k. AA FX(1000)E o]F A3}, ~ulE Z PDA, HED AFEH, AE AFH T 2ud
FA, Hed FAFE, ﬂ%%"ﬁ AFH, U5 5 #AFY Zx, E& deud, AnE deud, AolE AoE

=
-
AR BE AA S HAA AF T v AA A ARE ZE 5 9l

L

HESZ Qe ol ~(1200) oie] Y=g Ast hekat /54 WAel e8] BAS FYrs rHE 4 9
o}

w22 (1300) = AFE ] 215 4 = WEol(instruction) S X3 4= rh. T 2AA(1100)E= W EE
(1300) el A7 W ZRAA(1100)o0 4 Aol wap A AuE FHES T3 ¢ Ak, v
(1300) &= ¥d = 2 0 A EYd = ok WE2E(1300) = AR dolHE AFIEE A%
AAE5 g = Y. A AX+= eMMC(embedded multimedia card), SSD(solid state drive),
UFS(universal flash storage) 5 ¥ 4 Ak, HF G = Hojx shte udy wEg IFXE X3 &
tth. v wrg AxE, Jd= ZA] W EZ2](NAND Flash Memory), 33 A= Z A Uﬂ—J—\“/](Vertlcal
NAND; VNAND), o} ZejA] W= 2] (NOR Flash Memory), #34 #(Resistive Random Access Memory: RRAM), %

W3} v 22] (Phase-Change Memory: PRAM), A}7]A3} w|:2](Magnetoresistive Random Access Memory: MRAM),
A A w32 g (Ferroelectric Random Access Memory: FRAM), 2359 x}3dbd w22 (Spin Transfer

Torque Random Access Memory: STT-RAM) So] = <= glt}.

J}Olv"‘jl

ool AEl HAAl 5L st=do] LA, AZEC AL, H/EFS udo] AL W A2
ol Fese] xFoer FHE 5 du. dE 5o, AAdEdA ARE AA, U 2 FEese, dF
5o, ZRAA, ZEEY, ALU(Arithmetic Logic Unit), ©XE A& ZZMA(digital signal processor),
vlo] A= 7A3FE, FPGA(Field Programmable Gate Array), PLU(Programmable Logic Unit), PFO)AZZZAA, =
g (instruction) S AFskar SHd = 3= GE oW FA|s}p o], st o] ME HAFH 52 5

54 AFEE olgstel 7dE Zf‘ et A A= =9 AA(Operating System; 0S) R 7] &9 A

f_
o

mm

¥ rlo

_10_



[0053]

[0054]

[0055]

[0056]

[0057]

[0058]
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oA FaH = s o] o] AXEdo] o EejAel e AT QU
T, A AA= aZE Y] Al SHete], HeolHE A

= : 2]
ol Hels fste], AP AA= syt AHSHE Aor AwWd A AT, o

$ohiz As okl B4
o ANE AR A, Y FAE HS e el 24 (processing element) R/FE B fHe Ae) ax
g EYY 5 ASE T 5 Aok AF 5ol AU AT e TeAN T shtel Tz © shiel A

o]7](controller)E X3+ 4 o}, w3k, WEH Z 2 A(parallel processor)9} #2, ©WE Az T4

(processing configuration)® 7}&3}t}.

LY ES )= HFE Z2 19 (computer program), = (code), W (instruction), &2 ol& F 3l o4
2= XL don, ke U2 sASEs Ay FAE AU sH4eR 52 AdHom
(collectively) A2 FAE WHET & vk, 2T E ] 9/52 vlole=, A2 Ao &Jsto] sjAH A A
g ZAel ¥E 52 deolHE Alwstr] flste], oW fFdel A, 484 (component), EElH FA, 7HE

A (virtual equipment), ZFE A wjd] & Fx, E& HEFHE ANEH(signal wave)ol JFHor =
S AdrH oz FA 3 (embody) E ¢ Utk AZEYolE HEYIAR AZAD AFEH A|2E Ao BArolN, B
Abd Wi o R AFEAY Aed Fx k. AZE d dolHE s oo AFH = b 7S A
of Axd 4

AA] oo & e oYt AFYH FuS Sote] FAE g v RO WE JEHE FdYe] AFH &
= b5 Al 7159 4 k. 7] ASFE #5 b wiAle 2209 99, doly I, dloly F& &
G=o2 F2 et X G Ut Y] wiAdd VS e 22O WHS AAl oF fjste] 5838 A
Hi FAE AEIAY AFH AZES o] AR Al FHAEH AHE T Ad S k. AFH #=s

S 715 wjAY A= = ta2m, 22y Y3 2 2] "HolxZob e 2] wiA (magnetic media), CD-
ROM, DVD®} & F7]%F viA(optical media), Z=®EIH t©=A(floptical disk)e} & A7]-F #A

(magneto-optical media), & (ROM), (RAM), ZA WEdF T3 2 L2 HHS AFsta FIPes
Es] 749 stedo] AA7F 23tdn. 2203 FE o] oo Aoy d o wrEoAE A g2 7
of Rk ofyg} QIHZE Y & AMEElA FHFEl osiA AddE ¢ e a7 Ao Z=E EFeth. A
719 st=do] FX= Arde] &S A7) flE st ol AxEde] RERA FEseE FAE
Rnem, I Q= mpxirA oftt.

T TlEd BE AH FAEdA SR AR AA T A S ZAE v AH 79 daY 9
& AR EEE FAAY, A1 AR @AM AT wAEE FAISL, Al 2 A Al 1 A Gl
Al EAISE B SXE BASE AYS FAste T AR Jide] Bokth. whAd & Wil v)E 2%y
A 2T oA ALEE AR Y, 5, ko] Aol AR BT WS FASHE AT s A

A, e @ B odmo) yge igSs A ey 93 FAIFC AN dEd Exsit, B wme A Ho|n
AAR o] = = S AAW o, AA veR 8T £ JdE FAHl AP ololefel vl
A AbS Z3EE Aolth

Hso] gdof

10: 958 94 A A=H
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1. 7122 7hK

= ALEX 2FYE FE J|E A4E -2
« Stacked Hourglass Network J| 2t

* CRelU + Pruning + Hyper Feature Concatenation

* MobileNet v2

* Quantization(int8)

+ TensorflowLite

Standard Convolution Depthwise Separable Convolution

* Depthwise Convolution + Pointwise Convolution(1x1 convolution)

Pointwise convolution

igures from hitp://machinethink net/blo ’ bile-net-architect, phone/ Depthwise convolution
Figures from hitp://machinethink net/blog/googh bile-net-architect ipho!

ZH AIOIE x 2H AMOIE x & THE x ZH AOIE x 28 AMOIE x &= THE x OI0IXI AFOIE x OIBI Xl AFOIE
OIDI Xl AFOIZ x OIOIXl AFOIE x 2 H == + &= MHE x OI0IXI AFOI A x OIOIXI AFOI A x EE ==

- Reduction in computations : 1/2& %= + 1/ZE AIO|X"2
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Stacked Hourglass Network J| gt

CRelU + Pruning + Hyper Feature Concatenation

MobileNet v2
Quantization(int8)
TensorflowlLite
Network Variations Operations Memory
used in Saving

Real-Value Inputs
Standard

Convolution | 011.021 .. -0.34"
Input -0.250.61... 0.52"

Real-Value Inputs

— h
h M . : m
m . ,[:jw . - . Binary Weight ' 11.0.21 " -034"

Weight -0.250.61... 052"
w,
c & Binary Inputs
BinaryWeight
Binary Input 1.5
(XNOR-Net) 1.1

Convolution = (Inference)

Real-Value Weights

onaizon |+ g = R 1x
__9205..068" |

Binary Weights
ol L | o - 3%

e ST

Binary Weights
T XNOR 4 ~32x
STV bitcount

Mohammad Rastegari, et al. “Xnor—net: Imagenet classification using binary convolution

neural networks. “ ECCV 2016

Alexnet 57.22% 56.96% 0.26% 3.70x
Googlenet 68.87% 68.49% 0.38% 3.01x
VGG 68.56% 68.45% 0.11% 3.23x

Resnet-152 75.18% 74.56% 0.61% 3.42x

Reduced Precision (FP16, INT8) Inference on Convolutional Neural Networks with TensorRT and

NVIDIA Pascal from Chris Gottbrath, Nvidia, 2017/05/06
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