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Research and realization on bacon detection on embedded handheld terminal
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Abstract: The handheld terminal bacon detection system based on
Raspberry Pi was investigated and applicated in this paper. The com-
puter vision and artificial olfactory were used to collect the bacon
color characteristic value and Plaque as so as the concentration of vol-
atile gases, respectively. Moreover the collected data were transfer to
the host computer through the GPRS, and then the analyses were re-
turned. Thus we realized the rapid and portable detection of the
bacon freshness. Our experiments verified that the terminal could
work with good detection accuracy and operability.

Keywords: bacon; freshness; pattern recognition; computer vision;

artificial olfaction

JSES A D8 MR — ¥ 2 T A2 2% ) A Al R I A R P B
i JEE 2 OC TR A B XU LG R L 095 L RO il 4 4 T
HEMZE RO B 2R RO T ™ 9 8 IR 1 L Pk i AT
RREEC I PR G B i IR ep B GB 27221981 3 i i LK
T EEAN B 3 A AE G . i P A B R R T B B T
HUREAIE R 0% S e i 1) B e 8 AL R BT M AR R ik A SR
ARM i AR 2848 IR AT AL PRINRE AT 305 48 & R BN
R IFE AR A0 FA B A A RE 8 1 AL I PR BT 6 2
BRERLIN A BOR BEOR . AR 158 DR T B8 ML B B R B I
JEES A B B B BRE R AT AR, TN T WL A I N
AR AL E T B R B 225 GPRS fe b 45 EAIHL. &
B U R T 22 B0 Rl 5 2 T 0 R AR T T O 4 2R R TR DS

EeWB - HEXAARFIE R (H5:61473009) ;b 5t 1l B KB
223 U H BB (4 5 - 4122020)

EE B A FERIEA958—) . I b TR R 1
E-mail: ggppyy@126.com

W B#:2016—01—05

38

T PR BT 5 ) DR A . O R e A R B R — K
PR Y T 4L
1 T8 gh & vmtf kit

A 4 o A R O B L I TR R L T B RO R B
g B, RERITHERLE 1.

A 2% O B4R R A R JF R AR LCD R 28
GPRS 3 {5 B P L 2538 15 42 11 5 1 PR ML SR 4 4 45 < M4 A% J%
AR U | BE R SR B R A5 A R 100 £ OV5647
AR R R R AR

TE M P R WO F L e B B RA R R R AE T
T PR T R R e 7 A B, R PR A B R R SR AL R
Sk, EEFE AR (NH) MR L &SR (H, S F
BV . U0A T 05 T O R A i AR R LIRS A
T JSCR A 5 R Pk 0 B AN UM AR SR AE RS R . R MR
& (total volatile basic nitrogen, TVB-N)' 2 Ji P 3% & 19 <,
PRVREE . BRI, 8 MR 2 R 2 R I B0 ) HL, S il NH SBR R
Tyl R R R AN SR — . KT E R Z 2R
HE(GB 2722 1981) . #8 ¢ ¥ £ 2 A & 4 K T 25 mg/100 g
NS s & & 16~ 25 mg/100 g W & fiF W N T
15 mg/100 g W}, Ay & i P

T JEE B0k R v R ) 2 TR SRS R £ B R B BB T
TG B A AR KPR B 5 B S 3, SO BE &8 i,
PRI S 4R I PR AR B 3R T L T B R R AL A R AT 2
HCHE R SEAT I PR R AR R
1.1 WERLCESFLETEE

SR AW #5UR H % A (Raspberry Pi B #), 2 J& — 35k
T ARM ) 5 284 B, Jis 32 4, e 2 — A% 700 MHz () BCM2835,
512 Mg AT, WK 2.

ERE IR B4 b B8 2 35 T ARMI1 9 Broadcom BCM2835
F F & %4 (System-on-chip, SoC), BCM2835 fu $ CPU,
GPU (Graphics Processing Unit) R At B B 5CF1 512 M N
1E. WA CMOS Sensor Interface(CSD 14 3k 422 11, SD 4
O, —A~M48: 0,34 USB 0, it 4 HDMI f1 RCA i+



Ze5wN

2016 % 8

RECRS ET
1%k
wlmiE
L AR
a5 () it
e W R A
( 0
i (<)
NN T ke

iy

i ARG
USBH: 1 P15 A% s
o HELR
- AN
&Ik
ADCH:O
TR EE
Raspbe 0%
1y
Pi
PWM
i
GPRS
> GHRE

il

AC220V
Ot——

Bl Z2%KITIER

Figure 1
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Figure 2

Development board structure and physical map
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System design block diagram
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Figure 3 Fresh bacon and corruption bacon grey-scale map
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Figure 4 Plaque area bacon metamorphism
growth chart (X100)
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Figure 5 Gas gathering experiment
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Figure 6 Data flow chart
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Figure 7 Gas mapping of TVB-N
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Figure 8 GPRS transmission model
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Figure 9 GPRS program flow chart
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void RxInit(uintl6_t start_comm_tmout, uintl6_t max_
interchar_tmout) ;

byte IsRxFinished(void) ;

byte IsStringReceived(char const * compare_string) ;

byte WaitResp (uintl6_t start_comm_tmout, uintl6_t
max_interchar_tmout) ;

byte WaitRespAdd(uintl6_t start_comm_tmout, uintl6
_t max _ interchar _ tmout, char const * expected _resp _
string) ;

char Send ATCmdWaitResp (char % AT _cmd_ string,
uintl6_tstart_comm_tmout, uintl6_t max_interchar_tmout,
char const * response_string, byte no_of_attempts);
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Figure 10 Meat freshness identification chart
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Figure 11  hand-held terminal error analysis
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Figure 12 Experimental results of handheld terminal of

bacon detection
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