i;‘ lbf ifj i\e ‘ﬁ% % z‘f*ﬁl ’/jiz

e XIDIAN UNIVERSITY

E RN RN ECE RS

U= RS A= eS|

LA 17

AR FRINAT BREE SRR
ISNE|ZRERSLinz=

2021.10.16






T3 BEEFMIAS

XIDIAN UNIVERSITY




01 =yGERGESHERNINA

{m@%ﬁz |
o CEEA— M=
. AR
m FEYSEEE
| NGEEBEIE
Sz f= =

*
----------------------------------------------

Hyperspectral sensor

Matrix detector

Imspector optics—

---------------------------------------------
* 3

| BRI :

» EEEEET
 HEREIRASHT
10 BB
|3
SRR T AS
| RIEAiESTRIEE

~ Spectral axis

Objective lens  “Entrance slit

Reflectance

RS

Band Number g z_-'l: E,‘J ¥ﬁ ﬂﬂﬁ*ﬂni
-, BRELSERY




01 INBIRAKRE

EFRxppE | | BFRENEE) (BFRSMENSE

m RX (1990) m OSP-RX(2005) m SSFE(2019)
B EFRXAY0H, a0 B AutoGAD(2013) m SBEM(2020)
1ZRX(2005), LRX m BASO (2018) B GAN-based(2020)

/

(2013) ... \I/ )

O O
/_/l NS E A EHRH!
BEFERMEE BEF eI

m EFHMEERCRD (2015) B JEEIEICBAD (2005)

m ETFKEER(2015,2016) " SHERS: AED(2017),
B (RO (2016) STGF(2019)

\ ....... / .......




01 RERNEZLE
BEFRXPEE BFRENEE ETFHEMSERNEE

o—©@ @
BEFETasE  BFSEMSE  OUsERe

-----------------------------------------------------------------------------------------------------------------------------------------------------

1. SiRERE, sAFEHBRESRSNEE
o KEBHSZVEE, WIh/TEIEN, WHEN, BHEOR
o SitEEZENESIHFINEAEMBIZE
o (RHILMEEREE

-----------------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------------

2. B P ifig s FEEe S iEiRE)

o TDE FEXRAFPGATSRGEMHINE, mHBIFCHBARETE w‘l‘
ZRE SRR, MAREEBERIFPGAL

-----------------------------------------------------------------------------------------------------------------------------------------------------




C5N gEEFHatS

XIDIAN UNIVERSITY




02 MARA=E

(RERENEHRIFESE
BFESFERNEERSISRENREENEE

Feature location

—— — — — —— — — — — — — — — — —

4
=

Y = R(e) = D (e)
k satisfies D;_"’(e) = D;*_“(e)

Ie R;‘.fx!\"xl‘?

Feature
clustering

verage

fusiog

¢ = REd) = £M(a)
k satisfies E&'(d) = EX"(d)

. Final
Guidance detection map
image

Mask image




02 WHRHE
Feature location

—— — — — — — — — — — — — — — o—

T = R(e) = DP(e)
k satisfies D" (e) = D& (e)

MxN=xR

g R

Feature
extractio clustering

verage

fusiog

¢ = RE) = EX() & Final
k satisfies EX(d) = EY(d) R Guidance detection map
image

Mask image

*?IEEEA- peELEZ IS

\LIBZEX
ﬁ 1‘& SERAYIRERAER
’HE I %L:I N

= (g{R/QW(q‘D“""’ng/qu) 1<g<Q-1 (1)

(ng/Q](q—l)ﬂ L gR) q= Q
N (b)

2. 2) RO SR

0.98 -

\/

.96

094 -

092 -

0.9

.88
]

TN, 0.99996, BEE%ME: 0.89014




Y = R (¢) = D{P(¢)
k satisfies Ds‘.”(e) = D;*_“ (e)

Feature Feature

extractio clustering

¢ = Ri(d) = EP(d)

k satisfies EX(d) = EY(d) R Gf"dﬂn“ detection map
imag?

Mask image

ST ASE ' = R2(e") = DX(S? O b)

» REpOEEREA, ROTmEEE  COVCOL o
BB SRIEHR P E AL B BAHE. #' = RS, (d") = E)(S" @ b)

o *gﬁgEﬂJ—Fl IE_L”‘L/: ,U\?_ELEFIE’J 1—b — E(l)(E(k 1)(Sq (‘Db))
T8, BRI,

I =g =S7 | 4187~y =g 1" (4)




Y = R (¢) = D{P(¢)
k satisfies Ds‘.”(e) = D;*_“ (e)

Feature Feature

extractio clustering

¢ = Ri(d) = EP(d)

k satisfies EV(d) = ES0(d) Gf"dﬂn“ detection map
image

Mask image

=/ A
® UfE%*
Algorithm 2 Pseudocode of Self-Guided Filter

o S m SXAES ISR, FIAEMES
mean! = fean(T(1) HOBEMERIE AR S RTHUAIREH LR

Corrl = fmean(I. 1) (2) = gt s THR S
Varl = Corrl — meanl. * meanlI (3) 1 70 tl:v-l"f-l-E?—RKo

a = Varl./(Varl + o @ m RUENRBERRIIE T, ARESIS
Vewelibte) 00 TR P TR EISIRERE, WDt

Output:V %%ﬂ] Ij\] ﬁ IE)EH °




9 ﬁ ﬁ%‘é?f’fﬁ\*?

L XIDIAN UNIVERSITY




03 ETFFPGARIRE{4SCIN

HIE AR aRYR R 7K SRS
Off-chip Memory (DDR3 SDRAM)

s

|  Memory Controller |

M e
< AXI Interconnect Bus >
N [ AN
HSI AV4 | |

R Blockl(Average fusion) Block2(Feature Location and Extraction) [ |Block3(Feature Clustering)

AXI

Erosion Reconstruction

Guide_stgl

I

Dilation

PCle

<:> Bridge

Guide_stg2

CPU

Spectral
=>| Integration

Operation

Data Loader&
Distributor

result

Fast-MGD

FPGA

RHNSERGEHR [

NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN E NN NN NN NN NN NN NN E NN NN NN NGNS NN NN NS NN EENEENEEEEEEEEEEEEEEEEN,

3

Feature location

I e RM<V=

g =
= Feature Feallll_‘t
\yerase #o” |extractior clustering
— — Fimal
uidance detection map
image

,,,,,,,,,,,,,,

Misk image

oEEEEEEEEEEEEEEEEEEE
Y EEEEEEEEEEEEEEEEEEES

AN NN NN NN NN NN NN NN NN EEE NN EEEE NN EEEE NN EEEE NN EEEEE NN EEEE NN EEEEE NN EEEEEEEEEEEEENEEEEEENEEEEEEEEEES




03 ETFFPGARIRE{4SCIN

-----------------------------------------------------------------------------------------------------------

Block2(Feature Location and cxtraction)

S AECEHEIT

COPU

RPU
FIFO > RDU
1] '
1 registe

r-1*N BRAMs

CDU | | FIFO
]EH r

-----------------------------------------------------------------------------------------------------------

3.699
10707

233
424

4.1
11119

386
715




03 ETFFPGARIRE{4SCIN

T U NN NI NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN ENEEEEEEEEEEEEEEEEEERREEEE,,
.

" HF  dataflowf e SF ERIEHRIGT

using namespace hls;

#define iteration 20

#define fusion_band 2

void morph_close(stream<datatype 16nt> in[fusion_band],stream<datatype 16nt> ori[fusion_band]
,stream<datatype 16nt> out[fusion_band]){

*
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Block2(Feature Location and Extraction)

#pragma HLS DATAFLOW
stream<datatype 16nt> midl[iteration][fusion_band];
#pragma HLS STREAM variable=midl depth=1 dim=2
stream<datatype_16nt> ori_1[iteration][fusion_band];
#pragma HLS STREAM variable=ori_1 depth=1 dim=2
stream<datatype_16nt> mid2[iteration][fusion_band];
#pragma HLS STREAM variable=mid2 depth=1 dim=2
stream<datatype_16nt> ori_2[iteration] [fusion_bbnd];
#pragma HLS STREAM variable=ori_2 depth=1 dim=2
stream<datatype_16nt> mid3[fusion_band];
#pragma HLS STREAM variable=mid3 depth=1
stream<datatype_16nt> ori_3[fusion_band];
#pragma HLS STREAM variable=ori_3 depth=1
Dilation(in,ori,mid1[@],ori_1[@]);
for(unsigned char i=0;i<iteration-1;i++){
#pragma HLS UNROLL
Erosion(midi[i],ori_1[i],mid2[i],ori_2[i]);
Max(mid2[i],ori_2[i],mid1[i+1],ori 1[i+1]);

Erosion(midi[iteration-1],ori_1[iteration-1],mid3,ori_3);
Max_last(mid3,ori_3,o0ut);
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