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Design and Implementation of Terminal for Agricultural Data
Real-time Acquisition Based on ARM and DSP
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Abstract

Based on ARM and DSP, an real-time agricultural information sampling terminal was designed.
S3C2440 and TMS320C6713 was used as the main processor and the assistant processor, repectively.
The principle of HPI interface was expounded. The HPI device driver and the collection of electric
circuits for the farmland information were designed. By using Multisim, the emulation verification which
could be amplified were made to the electric circuits. The collected latitude and the longitude of the
farmland, image information, soil temperature, moisture, strength of illumination and other information
were encoded. The experiment on the farm showed that various sensor information could be collected and
uploaded reliably by this system. The time-lapse experiment showed that images were usually
demonstrated incompletely when GPRS net delayed too much.
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Tab.1 HPI register set

HCNTLO HCNTLI T rg itk
0 0 HPIC {5
0 1 5 HPID,HPIA & 34 m
1 0 HPIA {955

1 1 %5 HPID, HPIA 7 [ 214

HHWIL e BB 250 1 AN8056 2 k7, Y
LADDRI1 /0 Bt EREEES 1 2FEF, 24 LADDRI
H 1 BRREE S 2 4k, HPIC /) HWOB gl
WA 2 0 i 2 TR R I . S3C2440 1Y) nGCS2
B3| HPT () i £ 15 %5 HCS, 1fi 170 # 11 BANK2 [
#b 1 4 0x10000000 - 0x18000000, LADDR4 &
HPI |/ HR/W #H %4, LADDR4 2k 0/1 Xf F HPI
JEEDIR A/ E R A . S3C22440 9 IkF 8 5 HPI
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Fig.4 HPI interface schematic

2.1.2 S3C2440 = ARM 1y HPI 38 zh % it
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RS FEZ G file_operation 4544 {4 | 1% 45 f4 {4
R A R AL A open () \write () \read () \close( )
S X HPL B A R O RS A

hpi_read pRECER AU AITE -

static ssize_t hpi_read (struct file * file, char =*

buf,size_t count,loff_t * oppos)

{
for(i =0;i < count;i + + ) // & 4rik L
count /|\§f(3ﬂ§
{
read_buf[ i] = HPID_READ;
}
ret = copy _to _user ( buf, read _buf, count ) ?

EFAULT :ret; /%2 i %1 ] 2 25 ]

hpi_write B ECER ARSI T .
static ssize_t hpi_write ( struct file * file, char =

buf, size_t count,loff_t * oppos)

{

for(i=0;i <count;i + + )
/) ESEE count EHE F read_buf
{
WRITE_ HPID = WRITE_buf[i];
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Fig.5 A/D conversion circuit
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Fig. 9  Flow chart of data acquisition
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Tab.2 Data collection record form

HUREWARES £ B/ C T HEEH KK/ % o HR i B/ Ix
B2 R

1 33°27'2. 453" 118°22'45. 124" 23.5 0. 342 92
2 33°27'1. 539" 118°22'45. 350" 23.3 0. 344 85
3 33°27'0. 217" 118°22'44. 734" 23.4 0. 341 87
4 33°27'0. 124" 118°22'44. 436" 23.3 0. 342 35
5 33°27'1.287" 118°22'45. 089" 23.4 0. 343 76
6 33°27'1. 340" 118°22'45. 390" 23.4 0. 344 80
7 33°27'1. 620" 118°22'43. 430" 23.3 0. 343 31
8 33°27'2. 803" 118°22'43. 711" 23.4 0. 343 82
9 33°27'2. 321" 118°22'43. 441" 23.3 0. 344 85
10 33°27'1. 623" 118°22'43. 935" 23.4 0. 342 78
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