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THIET KE HE THONG BIEU KHIEN VA GIAM SAT
QUA TRINH KHOAN GIA CO NEN DAT YEU

DESIGN, CONTROL AND MONITOR SYSTEM FOR THRILLING WEAK LAND

TOM TAT

Trong giai doan hién nay, viéc hoan thién ly thuyét tinh toan, xay dyng bd
diéu khién tw dong va kiém soat chét lugng trong qua trinh khoan 1a can thiét.
Vigi mong mudn khac phuc nhiing nhuoc diém cha hé thong digu khién cfi clia
nha xan xuét va dwa ra mdt bo diéu khién méi c nhiéu tinh nang hon, déap ng
duwoc cac yéu cau vé khoa hoc cdng nghé va gidm hot céc chi phi ton hao trong
diéu khién va gidm sat cho may khoan phun coc xi mang gia c6 nén dat yéu tai
c4c cong trinh xay dung. Hé thong digu khién duroc thiét ké bang viéc stk dung cac
phan mém thdng dung nhu OPC PC Access S7 200, Visual Basic 6.0... H& thong
diéu khién da dwoc chay thir nghiém va dwoc dua vao st dung tai cong truong.
Cac két qua dat duoc da thé hién dugc kha nang lam chli cong nghé va cac dit liéu
giam sat diéu khién duoc in ra théng qua hé thong digu khién.

Tlr khod: Hé thdng diBu khién; méy khoan gia c6 nén dat yéu; giam sat va diéu
khién di liéu.

ABSTRACT

Currently, completing mathematical theory, building the control system and
monitoring the quality in the thrilling process is very important. With the
motivation to reduce the drawbacks of the old control system and to introduce a
new control system (more functions low cost), this paper proposed a novel
controlling and monitoring system or Concrete spraying pile machine to
strengthen the weak land in the construction sites. The results of this system are
also discussed in this paper. The control system was design by the software such
as OPC PC Access S7 200, Visual Basic 6.0 and so on. This system was tested and
used in the construction sites. The obtained results show the owning technique
and data through the control system.

Keywords: Control System; floor driller; data supervising and controlling.
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1.GIOI THIEU

Pé nang cao chét lvgng trong linh vuc trong xir ly dat
nén cho cac cong trinh xay dung, thdy loi, giao thong,... cé
rat nhiéu cong nghé dwgc dua vao (ng dung rong réi nhu
bac tham, vai dia, k¥ thuat coc cat,... Nhung phuong phap
gia c6 nén bang coc xi mang dat dang dugc (rng dung rong
réi nhat hién nay vi nhitng wu diém noi bat clia né va dac biét
da giai quyét nhitng kho khan trong qua trinh thi cong [1].

Coc xi mang dat duoc thi cong tao thanh theo phuong
phap khoan tron sau. Dung may khoan va céac thiét bj
chuyén dung khoan vao dat nén véi dwong kinh va chiéu
sau 16 khoan theo thiét ké. P4t trong qua trinh khoan
khong dugc dua lén khai 16 khoan ma chi bi pha v lién két,
két cdu va duoc cac canh mi khoan nghién toi, tron déu
voi chat két dinh xi mang. Trai tim clia may khoan la hé
thong diéu khién va kiém soat chat lwgng coc xi mang dat.
Hé thong diéu khién va kiém soat nay phai dam bao cho
chét lvgng coc xi mang dat dat chat lvong thiét ké dé ra.

Hién nay, trong nuéc da cé rat nhiéu céng ty xay dung
chuyén thi cdng gia cd nén, méng da nhap may khoan coc
xi mang dat dé thi cong dai tra nhu: LICOGI13-FC, Ha
Thanh, FECON,... Cac may nay da phan la nhap khau tir
Nhat Ban, Trung Quéc keém bo diéu khién theo may, hau
hét khong str dung dugc vi b diéu khién khdng phu hop
vGi nén dat & Viét Nam. V&i loi thé 1a hiéu dugc dac diém vé
tho nhwéng clia nudc ta, chiing ta cd thé ty nghién ctu, va
thiét ké ra bo diéu khién dé thay thé bo bd diéu khién clia
nha san xuét.

Hé théng diéu khién hién nay clia nha san xuat da phan
la duing bo diéu khién st dung vi diéu khién cho nén khé
khan cho qua trinh béo tri stra chita,... va chi 1a b6 hién thi
va giam sat qua trinh khoan, chinh vi vay chat lvong phu
thudc rat nhiéu vao nguoi van hanh may. Vi nhitng nhuoc
diém do chiing t6i da xay dung bd diéu khién méi dé thay
thé duoc bo diéu cii cha hé théng may khoan.
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Hinh 1. Sodd cng nghé thi cong coc xi mang dét béng cong ngh@ tron wét [1]
2.NGUYEN LY HOAT BONG MAY GIA CO NEN PAT
2.1. Nguyén ly ctia may thiét ké

Trong hanh trinh khoan, cac théng s6 khong ché vé
chiéu sau, cling nhu lvu lvgng vira phun ra trong mot phan
doan (thuong la 20cm) déu do dugc nho (Encoder) va bd
cam bién lvu lvgng (Flowmeter) truyén tin hiéu dén bd
diéu khién va hién thi tryc ti€ép Ién man hinh diéu khién
may khoan, thg van hanh may theo ddi diéu chinh tryc tiép
lvu lugng, téc dd khoan cling nhu rat 1én trén tirng phan
doan. Phiéu in théng s6 khoan phun dugc in lién tuc tirng
phan doan la co s dé danh gia, nghiém thu chét lvgng coc
thi cong.

Theo cdng nghé tron wét cé thé thi cong theo 6 bwdce sau:

= Buwdc 1: Binh vi may khoan vao dang vi tri khoan coc
bang may toan dac dién t.

= BuGc 2: Bat dau khoan vao dét, quéa trinh mi khoan sé
di xudng dén do sau theo thiét ké.

= Brdc 3: Bat dau bom vira theo qui dinh va tron déu
trong khi miii khoan dang di xuéng, téc d6 mii khoan di
xuéng: 0,5 +0,7m/phut.

= Buoc 4: Ti€p tuc hanh trinh khoan di xuéng, bom vita
va tron déu, ddm bao lvu lvgng vita theo ding thié€t ké.

= Buéc 5: Khi dén do sau mdii coc, dirtng khoan va dirng
bom vita va ti€n hanh quay mdi nguoc lai va rat can khoan
Ién, qué trinh rat 1én két hop tron déu 1 1an va nén chat vita
trong long coc, nho ciu tao mii khoan. Téc dd rat can
khoan Ién trung binh: 0,8 = 1,2m/phut.

= Budc 6: Sau khi mii khoan dwgc rat 1eén khéi miéng ho
khoan, 01 cay coc vira dugc hoan thanh. Thyc hién cdng tac
don dep phan phoi vira roi vai & ho khoan, chuyén may
sang vi tri coc mai.
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Theo phan tich nguyén ly thi cong coc xi mang dat ta co
thé xay dung so do khoi tdng thé bd diéu khién clia hé
théng nhu hinh 2.
2.2.Nguyén ly diéu khién

Nguyén ly hoat dong diéu khién may khoan bao gém
hai qué trinh;

+ Qua trinh khoan di xuéng: Mii khoan vira quay vira
khoan xudng, déng thoi phun vita xi mang, day la qua trinh
lam toi dat va tron hdn hop dé tao thanh bé téng dét vira
duoc bom cung cdp cho hé khoan. Cam bién lvu lvgng do
lvu lvgng phun thic té ctia bom. Khi cdm bién lam viéc thi
doéng co nang can khoan méi hoat dong nang dan mfi
khoan xuéng. Cam bién bao lvgng vita thuc té chay qua
dudng 6ng phun vao nén dat, tin hiéu dugc truyén vé bo
diéu khién PLC, PLC xuét tin hiéu ra dua vao bién tan, bién
tan diéu khién t6c d6 phun én dinh lvgng vira vao long dat
dong thoi cadm bién do géc quay (encoder) lam viéc bao tin
hiéu hoi tiép tdc dd nang mi khoan va dd sau khoan, tin
hiéu nay cling duvoc dua vé PLC dé xir ly. Duva vao cac tin
hiéu d6, PLC sé& xt¥ ly va truyén tin hiéu téi bién tan dé diéu
khién ddng co dan déng nang mi khoan.

+ Qua trinh khoan dich chuyén Ién: M{i khoan quay theo
chiéu nguoc lai danh toi va trén thém mot lan nira.

Encoder [«
Nhip 56 liu » Bitn tin N D«}]ﬁ\g O quay R Hgltm‘ng chap
diu vio can khoan hanh
3 Bién tin ,| Dong co | HE thong nng
i€n tar » » N
Chuong trinh nang ha ha miii khoan
dieu khien
Encoder [«
3 l
A 1A 0 8 thong cA
HMI e PLC || Biéntin |—»| Bom || HeMonzcip
phun ligu

Cambién |,

luu lugng |

Hinh 2. So do khdi tong thé bo digu khién [1]

Nhw vay, dya trén phan tich nguyén ly hoat dong va dya
trén hinh 3 vé kiém soat chat lvgng coc xi méng, nhiém vu
clia bo diéu khién thiét ké giai quyét ba van dé chinh sau:

- On dinh t6c d6 quay miii khoan: dira trén su hoi tiép
t6c d6 cua encoder va tin hiéu dwa dén bién tan dé 6n dinh
t6c do dong co diéu khién mii khoan.

- Diéu khién hé thdng nang ha mi khoan. Do chiéu sau
clia mi khoan, xudt tin hiéu ra may in cho méi phan doan
clia mdi khoan (thuong la 20cm/1 phan doan) dé kiém tra
chat lugng dd toi chia dat va xac dinh vi tri cla mi khoan.

- Lru lvgng vita xi mang bom vao dat theo mii khoan:
cam bién lvu lvgng do lvgng dung vira di qua bom phun,
hoi tiép tin hiéu dwa vé PLC dé diéu chinh bién tan tir dé
diéu chinh téc dé bom phun.
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- Cam bién lvu lvgng: Do luu lwvgng khéi vita xi mang

—> bom phun vao coc xi mang dét.

» Pit tbe d6 quay
> m mii khoan (V1)

Ty Ié xi ming / nudc cla hon
hop (Tram kiuay)

 Luutgng dung dich xi méng

|l
-

Hinh 3. Kiém soat chét lwgng coc xi mang [1]
3. THIET KE BO BIEU KHIEN VA GIAM SAT Chuyén dbi D/A

3.1. biéu khién tdc do quay mdi khoan

Tlr nhiém vu dét ra 1a téc do khoan can khdng dai trong
sudt qua trinh khoan (nang - ha mii khoan) va khi khoan

(ha mii khoan) dén do sau dat trudc thi nang mi khoan vé Dong|colquaymiilkhoan
vi tri ban dau.

Hinh 4 mo6 t& so do khai clia hé théng diéu khién toc do Do tée do dng co mui khoan
khoan. D6 sau can khoan (d1) va téc dé khoan (V2) duoc

dat tr man hinh HMI. B6 diéu khién_2 dugc thiét ké nham .
ol

Téc d quay déu khoan (irdn)

on dinh té¢c d6 déng co nang ha mi khoan (tvong tng voi
téc do khoan), tinh toan do6 sau tlc thoi ctia mii khoan
thong qua phan hdi vi tri clia Encoder_2. Trén co s& do
thuat toan diéu khién dwoc thé hién & hinh 6.

Quay miui khoa,n dén hét hanh
trinh xudng - 1én

d2,Vv2 Ad AP Pong co .
Bg di s> H¢ thong N " A SO SR LN an e
— g =" khién 2 > ninghy ¥ chip hins Hinh 6. Luu d6 thuét toan diéu khién tc do mdii khoan

@

Piat do sdu can khoan
(d2); tébc dé khoan V2

o d2',
v2'
Encoder_2

\
Hinh 4. So d0 khai diéu khién t6c d khoan “‘
3.2. Biéu khién toc d6 khoan (tdc d6 nang - ha miii khoan)

Diéu khién luu lwgng vita xi mang di qua voi phun theo
mdi khoan lu6n 6n dinh trong sudt qua trinh khoan. Khi lvu
lvgng 6n dinh thi khéi lwvong vita xi mang dugc tron vao dat S
trong tirng phan doan khoan coc xi mang - dat s& nhu .

nhau. Hinh 5 m6 ta so d6 khdi digu khién Ivu lvong vira Xi Do e
mang bom vao dat. Thuat toan diéu khién téc do khoan

duwoc thé hién & hinh 6. Do tée do dong co khoan (V2)
. AQ A e o s
Luu lwong dit (Q) B0 diéu .| Dongco N H¢ thong
khién 3 bom phun chép hanh
_— Q
Cambién |,
luu lugng

Hinh 5. So d khai diéu khién lrong vira trén tirng phan doan
- B6 diéu khién_3: Chuong trinh diéu khién duoc xay o .
Pao chiéu quay dong co khoan

dwng trong PLC. (nang)
- bong co bom phun: la dong co khéng déng bd 3 pha .

rotor 16ng soc.
- Hé théng chédp hanh: la hé théng dan vita xi mang tir .
cac xi-16 chira vira xi mang dén voi phun xi mang tai cac

dau mdi khoan. Hinh 7. L d thuat tosn diéu khié qué trinh khoan
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Trong qua trinh khoan (ha mi khoan) coc xi mang dat,
vita xi mang dwoc phun vao tron déu cung véi dat (nho
canh mdi khoan), tuy nhién trong qua trinh khoan dau voi
phun cé thé bi dinh dét, dinh vita dan dén luu lvgng vira xi
mang dua vao dat khong déu. Bé nhan biét Ivu lvgng vira
khong déu ta st dung cdm bién Iwu lwgng. Khi c6 sir sai léch
lvu lvgng vira so véi gia tri dat, Bo diéu khién _3 can diéu
chinh dé diéu chinh téc d6 dong co bom phun bam theo
lvu lvgng da dat (ddm bao sai léch nho nhat).

3.3. Xay dung phan mém giam sat, quan ly thdng ké cho
hé théng khoan coc xi mang dat

Str dung giao dién HMI dé diéu khién va giam sat cho
cac hé théng diéu khién tv dong. Két hop cac ngdn ngt
Wincc Flex [7] va nhing S7-200 PC Access (OPC server) vao
trong VB6.0 [6]. DEé thuc hién xay dung cac giao dién tvong
tac giam sat va diéu khién di liéu clia hé thong. Song song
v0i quéa trinh in ra phiéu dé theo d&i quan ly chat lugng coc
Xi mang dat, doi khi can phai lwu trr cAc phi€u két qua trén
co s& dit liéu dé co thé théng k&, kiém tra dé dang trén may
tinh. Chinh vi, nhém tac gia da thiét ké phan mém cé thé
dam bao giai dwoc cac bai toan sau:

- C6 giao dién nguoi may (HMI) la giao ti€p gilta nguoi
van hanh va may méc thiét bi hay c6 “giao ti€p” véi mot
may méc qua mét man hinh giao dién.

- In duoc phiéu két qua clia qua trinh khoan tirng coc Xi
mang dat.

- Xay dung co s& di liéu dé lvu trir quan ly thong ké clia
céc phiéu két qua trén. CA thé in lai cac phiéu clia tirng coc
xi mang dat da lwu tri,

Ngoai ra st dung thyc hién nhing S7-200 PC Access
(OPC server) vao trong VB6.0 [9,10] xay dung mot s6 giao
dién cu thé nhw hinh 8, 9, 10.

+ Giao dién diéu khién:

H‘mh‘ 8. Giao dién diéu khién chinh
+ Giao dién hiéu chinh:

kB i bl ¥aed il =

e e
= Diem "0" 1 Text1
Ra| iy i
Gia tri dau doc I/p 1 Text1

Text1
Textl
Text1

Giatidaudoc2  [Texti
Diem "0" 2 Text1
Hesodaudoc2 [Textl
Gia tri dau doc Ip 2 [Text1

Hinh 9. Giao dién hiéu chinh
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+ Giao dién quan ly thdng ké, in phiéu xuat;

s NFGYRAD & nawwe i e

PHIEU XUAT BE TONG

Hinh 10. Giao dién quan Iy, thong ké
4. MO PHONG GIA LAP VA TRIEN KHAI THUC NGHIEM
4.1. Thyc hién moé phéng gia lap

Pé thuc hién mo phéng gia lap tir giao dién man hinh
diéu khién chinh, bam vao nat “MP” dé vao man hinh mo
phéng & hinh 11.

SMART LINE

Hinh 11. Giao dién diéu khién chinh

Tl man hinh mé phéng bam “chay” sau d6 bam “MP”,
bam “chiéu khoan xudng” dé thuc hién qua trinh chay moé
phéng tir hinh 12,

SMART LINE

Hinh 12. Giao dién chay md phéng

DPé thuc hién qua trinh mé phoéng tai ti diéu khién,
nhom tac gid tao mot chuong trinh con phat xung mé
phéng thay thé cdm bién encoder clia qua trinh [én xudng
can khoan. Ngoai ra nhém con gia lap tin hiéu lvu lvgng
bom vita va ti€n hanh chay th( trong diéu kién md phéng
V@i cac tham s6 cai dat gia dinh 6 bang 1.

Bang 1. Tham s md phong gia dinh

Chiéu sau coc khoan 12m

Luu lvgng 1 73 lit/phat
Van toc khoan xudng 0,5m/phit
Van toc khoan Ién: 1m/phit
56 lit /mét = lvu lwgng /van toc 291it/0,2m
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Sau khi ti€n hanh cai d&t cac thong s6 trén ti€n hanh
bam “chay”, may khoan s& ty dong khoan trong diéu kién
mo phdng sau d6 in ra phiéu két qua nhu hinh 13.

CT CP KT VA CNXD TIEN BO AATC
Coc so :

Ngay : 8: 7:25

HH:MM:SS METEMZEaL PISLOaRTLD LP2 L2 TL2
921 5= 25 0,2 0,5 73 28 29 70 31 31
9:15:50 0.4 0.5 74 29 58 G130 61
9:16:13 0,6 0,5 228 86 Z2-31 92
9:16 =37 058 055 2 N2 S 73 30 122
=R ir/e (o) 1.0 005 75 29 144 70 30 152
ST 26 N 2005 5 rdzy 4 28 70 29 29
9:17:49 1.4 0.5 74 28 56 69 31 60
oSS 1., BEONS) 73 29 85 69 30 S0
9:18:37 1L 8TONS 75 29 114 T2Z029 119
9= 19 =8l 2,0 0.5 72 29 143 69 29 148
9:19:24 2.2 0,5 74 28 28 72 30 30
89:19:48 2.4 0.5 75 29 57 2230 60
9:20: 12 2.8 0.5 72 29 86 73 30 So
9:20:38 2.8 0,5 73 29 115 69 30 120
(= K B 3,0 0.5 75 30 145 69 31 151
9:21:25 SE28005 75 29 29 AL ] 29
9:21:49 3,4 0,5 74 30 59 e 29 58
Q=222 3.6 0.5 72 30 89 68 30 88
Q2237 3,8 0,5 IS 1S 89 31 119
9:23: O 4,0 0.5 75 30 148 70 30 149
9:23:24 4.2 0,5 7 = e) 30 72 30 30
Q-22-4a 4 4 n & 72 2a ra Ra 2an AN

Hinh 13. Phiéu in két qua chay md phéng

Tir phiéu in két qua trong hinh 13 ¢é thé thay:

= COt s6 1 (HH:MM:SS) la sb gio-phut-gidy khoan.

= Cot s6 2 (MET) la quang duwong mdi khoan dich
chuyén xuéng (ctr 0,2m thi tinh la moét phan doan khoan).

= Cot s6 3 (M/P) la van téc dich chuyén ctia mi khoan:
dugc khong ché va én dinh 1a 0,5m/phuit.

= COt s6 4 (LP1) la luu lwvgng dong chay vira xi mang: c6
gia tri dao déng 20 lit/phat. C6 doi khi gia tri sai léch la 21,
22, 23, 24 lit/phat nham dam bao khéi vira xi mang dua vao
tlrng phan doan phai 6n dinh.

= COt s6 5 (L1) la thé tich khéi vira xi mang dwa vao tirng
phan doan coc xi mang dat. Trong md phéng nay sé khoi
vira xi mang dua vao tirng phan doan on dinh véi gia tri 50I.

= COt s0 6 (TL1) la tong lvu lvgng khéi vira xi méng trong
sudt qua trinh khoan (cong don cac gia tri cla cotso 5.

Nhan xét. Trén két qua vira phan tich clta phiéu in mo
phong, cé thé thay chat lvgng clia b diéu khién thiét ké da
dam bdo cac toc do, lvu lugng déu bam gia tri thiét lap voi
két qua sai s6 nho.

4.2. Trién khai thuc nghiém

CONG TY DAT TAI

Coc so H
Ngay : 8: 7:25
HH:MM:SS MET M/P LP1 L1 TL1 LP2 L2 TL2
12: 4:26 0L 28055 2 e 31 73 31 31
12:04:50 0L 4N0TS! 73 30 61 1 3 62
12:85:13 05610,5 73 30 91 73 30 92
1250538 0,81055 L3RI 22 72430 122
U728 (=g 1;080,5 72828981 5il 73 30 152
12:018:25 12 0,5 7383 31 70 30 30
12:68:50 1544025 BT SES0 e 611 2 3080
A2 =S AN B RONS 7529090 71 30" 90
260188 1,8 0,5 74 31121 Z1,.30. 120
N2 8 2008057402981 508 72 30150
12: 8:26 0 25230 SEN7ERI0 RSO RS TSRS 0 30
12: 8:49" 2:4 0,5 7330 6072831 61
12: 9:13 2.6 0,5 74 30 S0 7ZIN3O0ERG]
12: 9:37 2.8 055" 728 30N ZO0NNT283 1122
12:10: 500 35 0ROE SEES74 8 SRRl Sil 69 30 152
1210 258N S 2805 SN2 8 il 31 70 30 30
12102500 4R 05SSR il 62 69 30 60
12: 115030 3550557 2] 93 71 30 90
12:11: 861 B 358RONSENTZINAON] 23 72530 1,20
1212901 4,005 R75ESONIS3 70, 30 150
AMn . 1N .NnE A S N B e oSN =Ty S M o1
Hinh 14. Phiéu in két qua chay thuc nghiém

Thuc hién qué trinh digu khién trén mé hinh that tai dia
hinh thyc té trén cong truong Nha may nhiét dién Hai
Duong. Hé théng trién khai bao gdm mot tram trén véi mot
may khoan c6 hai miii khoan. Két qua thuc hién thyc té
théng qua viéc gidm sat lvu lvgng duoc in ra nhu hinh 14.
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Cac két qua thuc hién trién khai thec nghiém & hinh 14
da minh chi*rng hoat déng on dinh cla hé théng thiét ké
theo thiét l1ap cac tham s6 tir man hinh gidm sat ddm bao
theo yéu cau kj thuat thi cong nham nang cao hiéu qua
cong viéc dé dam bao chat lvgng nén dat yéu tai cac vi tri
khac nhau.
5.KET LUAN

Viéc cai tién bo diéu khién cho may khoan phun coc xi
mang dat tir diéu khién bang tay sang diéu khién hoan
toan ty dong qua trinh khoan phun lam cho lvgng vira xi
mang phun vao nén dat mot cach dong déu trén sudt chiéu
sau khoan, lam tang chét lvong clia coc xi mang dat déng
thoi tdng nang suat khoan. M6 hinh thuc nghiém duoc
thiét ké, ché tao, hoat déng hoan toan ty dong va dd mo
phong dugc may thuc té. K&t qua nay la co s& dé nghién
clru &p dung cho thuc té & cac don vi st dung thiét bi thi
codng tai Viét Nam. Véi két qua nghién ctru dé thuc hién
duoc viéc diéu khién va giam sat cac thong s6 ky thuat
trong qua trinh khoan gia cé nén dat yéu cho mot may
khoan coc xi mang dat dam bao chat lwvgng coc xi mang dat
c6 dd tron va déu. Trong tvong lai d€ nang cao hiéu sudt
giam sat va diéu khién déi vai viéc gia ¢6 nén dat yéu bang
nhiéu may khoan thong qua két néi khéng day la mot
trong nhitng xu huwéng dwvoc nhiéu nha khoa hoc quan tam.

TAI LIEU THAM KHAO

[1]. Nguyén Duy Liém. X0 ly dat yéu béng coc ddt ximang. http://
www.orbitec.vn.

[2]. E. Larsson, 2005. Introduction to Advanced System-on-Chip: Test, Design
and Optimization. Springer Publisher.

[3]. Intel Corporation: www.intel.com.

[4]. M. Dixon, P. Hammarlund, S. Jourdan and R. Singhal, 2010. The Next
Generation Intel Core Microarchitecture. Intel Technology Journal, Vol. 14, Issue 3,
pp. 8-29.

[5]. Marilyn Wolf, 2012. Computers as components: Principles of Embedded
Computing Systems Design. Morgan Kaufmann publisher, ISBN: 978-0-12-
388436-7.

[6]. Ron Sass, Andrew G., 2010. Schmidt: Embedded Systems Design with
Platform FPGAs. Elsevier Inc.

[7]. Xilinx. 2013, Zynq™-7000 All Programmable SoCs. - http://www.xilinx.
com/publications/prod_mktg/zynq7000/Zyng-7000-combined-product-table.pdf.

[8]. Tran Van Huan, and Xuan Tu Tran, 2011. CoMoSy: a Flexible System-on-
Chip Platform for Embedded Applications. Journal of Research, Development, and
Application on Information and Communication Theory 4 (8), 17-26.

[9]. Hai-Phong Phan, Hung K. Nguyen, Duy-Hieu Bui, Nam-Khanh Dang, and
Xuan-Tu Tran, 3013. System-on-chip testbed for validating the hardware design of
H.264/AVC encoder. In Proceedings of the 2013 National Conference on
Electronics and Communications (REV2013-KC01), Hanoi.

[10]. Crockett, L.H., et al., 2014. The Zynq Book: Embedded Processing with
the Arm Cortex-A9 on the Xilinx Zyng-7000 All Programmable Soc. Strathclyde
Academic Media.

AUTHORS INFORMATION
Truong Thi Bich Lien, Tran Dinh Thong, Bui Thi Thu Ha, Ha Thi Kim Duyen
Faculty of Electronics Engineering Technology, Hanoi University of Industry

Vol. 56 - No. 1 (Feb 2020) e Journal of SCIENCE & TECHNOLOGY |43





