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Abstract

The huge amount of hyperspectral image data makes it difficult to realize real-time wireless trans-
mission of hyperspectral image data. And it will seriously restrict the real-time nature of the
hyperspectral image data transmission processing. This article independently develops a Zynq
platform Micro-hyperspectrometer. Collecting the specific hyperspectral image data through the
snapshot mosaic area array hyperspectral sensor, we can predict and cdcompress the data which
is subjected to FPGA. Its compression ratio is between 1.7 and 2, which increases the ability of
wireless transmission of hyperspectral image data. And it can greatly expand the application
range of the micro-hyperspectrometer.
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Figure 1. Snapshot mosaic area array hyperspectral image (5 x 5 arrangement)
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Figure 2. Schematic of prediction-based lossless compression algorithm
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Figure 3. Hyperspectral image region division
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Table 1. Partial predictions and prediction residuals

F 1 BoMNESTNEEE

BERmT FiEdE Firazk 2=
Al A Al-A
B1 B B1-B

DOI: 10.12677/iae.2020.81003 24 NE SR ES


https://doi.org/10.12677/iae.2020.81003

AT

Continued
C1 c Cl-C
A2 A A2-A
B2 B B2-B
C2 C c2-C
A3 (A1 + A2)/2 A3 - (AL + A2)/2
B3 (B1 +B2)12 B3 - (Bl + B2)/12
C3 (C1+C2)2 C3 - (Cl+C2)2
3.2. YwioE%

AR e G T R TS ZE (o0 AR, ASSORA T — Fhelcdt i k B 45 5 Hee et e gt . 45
BOEHE AT A 2 — i T AR K AT SR g0, HCAEF SEELR IR Rt ARG, TR BR S g AL AR [12]
[13]. BGER k BA 77 SR EEHME AT AS SRR W 4 Bros .

E ] _#

Fris ZBEHIEom1
Fﬁf%:iﬁ%ll%lﬁﬁl:ﬁﬁm1ﬁﬁﬁ1 10
Fﬁ?%:i&%ﬂ%uﬁl?l‘éﬁﬂlﬂﬁﬁkﬁ
*E;f{%‘%ﬁi

ZR

Figure 4. Improved k-order signed Exp-Columbus coding flowchart
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//TLooP_1:
for(sub_blk cnt = 0; sub blk cnt < Z; sub blk cnt++)
{
if( (height cnt <SUB_BLE) && (sub blk cnt = 0)) //E b&H., HEFEETEFMI
{
//LOCP_2:
for(int i=0 ; i<SUB_BLE; i++)
{

output [i+ front_pix num ] = input[i + front_pix num];
}
}
else if( (height_cnt <SUB_BLE) && (sub blk cnt ==1 )) //LifZE:
{
//LoOP_ 3:
for (int i=SUB_BLK H i{MAX_WIDTH,' 14+)
{
pre_value = input[i-SUB_BLE + front_pix_ num] ;
new_value = input[i + front pix num ];
if (new _value > pre_vwalus)

{

output [i+ front_pix num ] = new_valus - pre_value;
}
else
{
output[i + front_pix num ] = pre value - new_value +25¢&;
}
}
}
else if( (height_cnt >=SUB_BLK) && (sub_blk _cnt ==0) ) //ZiH%ZE
{
//LOCPE 4:
for(int i=0 ; i<SUB_BLE; i++)

{
pre_value = input[i + (height cnt- SUB_BLK) *MAX WIDTH ];
new_value = input[i + front_pix_num ];

if (new_value > pre_value)
{
output [i+ front_pix num ] = new_valus - pre_valus;

}
else
{
output [i+ front_pix num ] = pre_valus — new_value +256;
}
}

Figure 5. C ++ code diagram of Predictor part
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alwayse (f clk or n rst_n) //encode
if(~rst_n) begin code <= ;lengh <= 0; end
else if(code_walid r || code_valid_r2)
begin
if (Main)
begin
if(Main[7]==1)
begin code <= {{7{ }},Main[7:01,L[R-1:0],sig r}; M = 0; end
else if((Main[c]l=—=1) & (Main[7]==0))
begin code <= {{&{ }},Main[c:0],LIK-1:0],sig_r}; M = 7; end
else if((Main[5]==1) & (Main[f]==0) & (Main[7]==0))
begin code <= {{5{ }},Main[5:0]1,LIK-1:0],sig_r};M = ¢; end
else if((Main[4]=1) & (Main[5]==0) & (Main[c]= 0) & (Main[7]==0))
begin code <= {{4{ }} Main[4:0] ,L[K-_:0],sig_r}; M = 5; end
else if((Main[3]=1) & (Main[4]==0) & (Main[5]==0) & (Main[c]==0) & (Main[7]==0))
begin code <= {{3{ }}Main[3:0] ,L[K-_:0],sig_r}; M = 4; end
else if((Main[?]=1) &(Main[3]==0) & (Main[4]==0) & (Main[5]==0) & (Main[c]==0) & (Main[7]==0))
begin code <= {{Z{ }} ,Main[2:0],LIK-1:0],sig_r}; M = 3; end
else if((Main[l]=1) &(Main[2]==0) &(Main[3]==0) & (Main[4]==0) & (Main[5]==0) & (Main[c]==0) & (Main[7]==0))
begin code <= {{_{ }},Main[1:0],L[K-1:0],sig_r}; M = 2; end
else if ((Main[0]==1) &(Main[l]==0) &(Main[Z]==0) &(Main[3]==0) & (Main[<]==0) & (Main[°]==0) & (Main[c]l==0) & (Main[7]==0))
begin code <= {Main[0],L[K-1:0]1,sig_r}; ™M = 1; end
lengh = M+M+EK;
end
end

Figure 6. Verilog code diagram of encoder part
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Figure 7. Schematic diagram of encoded data
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Figure 8. Top module schematic
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Figure 9. Predictive compression FPGA simulation graph
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