(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(19) Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0049274

(51202101 A01G 25/16; A01G 25/00 (13) B

(21) 1-2022-06532 (22) 07/09/2017

(62) 1-2019-01724

(86) PCT/CA2017/051045 07/09/2017 (87) WO 2018/045458 15/03/2018

(30) 62/384,318 07/09/2016 US

(45) 25/07/2025 448 (43) 27/01/2023 418A

(73) RYNAN TECHNOLOGIES PTE. LTD. (SG)
60 Paya Lebar Road, #10-39 Paya Lebar Square Singapore 409051 (Singapore)

(72) NGUYEN, My T. (CA); HONG, Cuong Q. (VN); TRUONG, Luong V. (VN);
TRAN, Toan Q. (VN); LE, Trieu T. (VN); MAI, Bien T. (VN); TRINH, An (VN);
NGUYEN, Thong A. (VN); DUONG, Khang M. (VN).

(74) Cong ty TNHH Dai Tin va Lién Danh (DAITIN AND ASSOCIATES CO.,LTD)

(54) HE THONG VA PHUONG PHAP LAM UOT VA LAM KHO DAN XEN



(21) 1-2022-06532

(57) Séng ché d& cap dén phuong phap/hé thdng 1am w6t va lam khé dan xen

(AWD) dé tudi tidu cho ddng rudng st dung bom bao gdm dau ra cung cip

nudc cho dong rudng va dau vao ndi véi ngudn nude. Phuong phap/hé thong

nay bao gdm cam bién dugc dat tai mdt dia diém trong dong rudng d€ cam tng

dd sdu cua nudc dudi bé mat cia dong rudng va truyén do sau cia nudc dén bd

diéu khién duogc dit cach xa dia diém cam tmg st dung két ndi khong day. Bo

diéu khién cho bom hoat dong khi d¢ sau cua nudc cam ting dugc ¢ dudi dd sau

ngudng va cho bom ngumg hoat dong khi d sdu ctia nudc cam ng dugce & trén

dd séu nguong.
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Linh vuc k§ thuat dwgc dé cip
Sang ché dé cap dén hé thong va phuong phap 1am wét va 1am kho dan xen.
Tinh trang ky thuit ciia sang ché

Tai rat nhidu ving trén thé gidi, dét nong nghiép cin tudi tiéu dugc dit
nam canh cac cira séng hodc cac con séng chiu anh hudng cua thiy tridu ¢ cta
song nam tai ving nudc man (chang han nhu dai duong) va do d6 d6 min cta
ngudn nudc thay ddi bit thuong theo thoi gian va theo chtrc niang ca nhiéu yéu
t6 chang han nhu thiy tridu, dong hai luu, luu luong chay va céac yéu td tuong
tir. Cu thé 13, 6 min c¢6 xu hudng ting 1én dan dan khi ngudn nudc & gan cira
song, trong khi d§ man tuong dbi tai mot diém xac dinh doc theo dong nudc

thuong thay doi trén mot khoang thoi gian.

Lam udt va lam kho dan xen (Alternate Wetting and Drying - AWD),
dugc dinh nghia 1a viéc dinh ky 1am kho va lam ngép lai dong rudng trong qua
trinh canh téc, 1a viéc quan 1y tai déng rudng duoc tudi tiéu, dién hinh 13 rudng
lta hodc nhitng loai twong tu, cho phép tiét kiém nudc va gidm khi thai nha kinh
trong khi van duy tri dugc san lugng. Cac hé thdng AWD hién c6 lién quan dén
viéc dan xen gifta 1am ngdp ddng rudng va dé ddng rudng khod cho dén khi muc
nude & dudi bé mat dat dat dén mot d6 sau dinh trude, nhu duoc do thong qua
viéc s dung 6ng dan nudc tai rudng dit trong dat. Hién tai, nguoi nong dan
phai do murc nudc trong éng din nudc tai rudng bang phuong phép thu cong,
mot cong viéc nham chan va doi hoi theo di thudng xuyén dé tranh anh hudng

tiéu cuc dén sdn lugng cua dong rudng.
Ban chat ky thuit cia sang che

Pé giai quyét van dé néu trén, hé théng duoc trang bi dé tudi tiéu canh

ngudn nude cd chiéu dai trong do nudc c6 it nhat mdt trong cac thong s6 do
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min, 46 pH, nhiét d6 va do duc thay ddi trong mot khoang thoi gian. Hé théng
bao gém hé théng truyén thong, nhiéu cam bién mdi cam bién duoc dit & mot
trong nhiing dia diém tuong @ng trong nhém dia diém thr nhit doc theo chidu
dai ngudn nudc va mdi cam bién do it nhit mot trong cac thong sé d6 man, do
pH, nhiét d6 va do duc cta nudc va dugc ndi voi hé théng truyén thong thong
qua két ndi khong day, méay chi dugc ndi v6i hé thdng truyén théng va nhan
lién tuclan nday dén lan khac va tir mdi cam bién thong qua hé thdng truyén
thong mot trong cac thdng s6 d6 min do dugc, do pH do duoc, nhiét @ do
duoc, d6 duc do dugc va cac td hop cua cac thong s6 do vé nude tai mdi dia
diém trong nhom dia diém tht nhit, va nhidu bom duge ndi véi hé théng truyén
thong va mdi bom bao gdbm mdt ddu vao tai mot trong cac dia diém cua nhom
dia diém thtr hai doc theo chiéu dai ngudn nudc trong d6 cac dia didm cua nhom
dia diém thi nhét 12 khac v6i cac dia diém cua nhom dia diém thir hai. My chu
du dodn dya trén do man do dugc, @ pH do dugc, nhiét dd do duge va do duc
do duoc vé it nhat mot trong cac thong s do min thoi gian thuc, d6 pH thoi
gian thuc, nhiét do thoi gian thuc va d6 duc thoi gian thuc tai mdi dia diém cua
nhom dia diém tha hai va hon nita trong d6 khi d6 mdn thoi gian thuce, d6 pH
thot gian thuc, nhiét do thoi gian thuc va/hodc dd duc thoi gian thuc tai mot
trong c4c dia diém x4c dinh ctia nhom dia diém thir hai twong g vuot qua mot
gia tri nguong do mdn, gia tri ngudng do pH, gia tri ngudng nhiét d6 va gia tri
ngudng dd duc, mot bom co dau vao tai dia diém tht hai xac dinh d6 bi ngirng
hoat dong va khi do mén thoi gian thuc, d6 pH thoi gian thuc, nhiét d6 thoi gian
thuc va/hodc do duc thoi gian thuc tai mot trong cac dia diém xac dinh cua
nhém dia diém thir hai thdp hon gia tri ngudng dd man, gia tri ngudng do pH,
gi4 tri ngudng nhiét do va gia tri ngudng do duc, bom co dau vao tai dia didm

thtr hai xac dinh do dugc cho hoat dong.

Sang ché cling trang bi phuong phap tudi ti€u dong rudng nam canh
nguodn nudc co chiéu dai va trong do nude co it nhat mot trong cac thong sd do

man, d6 pH, nhiét d6 va do duc thay ddi trong mot khoang thoi gian. Phuong
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phap nay bao gém viéc dit nhidu bom mdi bom bao gdm mot dau vao tai mot
trong nhitng dia diém bom doc theo chiéu dai nguén nude, do lién tuc 1an nay
dén 1an khac tai cac dia diém do doc theo chiéu dai nguén nudc it nhat mot
trong cac thong $6 d6 man, d6 pH, nhiét 6 va d6 duc cua nudc trong do6 cac dia
diém do 1a khic v&i cac dia diém bom, va dy doan tit trén d§ min do dugc, do
pH do dugc, nhiét d§ do dugc va do duc do dugc vé it nhat mot trong cac thong
s6 d6 min thoi gian thuc, do pH thoi gian thuc, nhiét d§ thoi gian thue va do
duc thoi gian thyuc tai mdi dia diém bom, va lya chon bom c6 dau vao tai mot
trong cac dia diém bom xéac dinh dé cho ngung hoat dong hodc cho hoat dong
dua vao viéc d0 man thoi gién thuc, d§ pH thoi gian thuc, nhiét d0 thoi gian
thuc va/hodc do duc thoi gian thuc tai dia diém bom xéac dinh tuong Ung 1a cao
hon hay thdp hon mot gia tri ngudng dé min, gia tri ngudng do pH, gia tri

ngudng nhiét dd va gia tri ngudng do duc.

Thém vio d6, sang ché trang bi phwong phap 1am w6t va lam kho dan xen
(AWD) dé tudi tiéu cho ddng rudng sit dung mot bom bao gdbm mot dé‘m ra cung
cap nude cho ddng rudng va mot dau vao ndi véi ngudn nude. Phuong phap nay
bao gdm viéc dit cam bién d6 sdu cua nudc tai dia diém cam mg trén ddng
rudng, thyc hién cam tng dd sau cua nudc sir dung cam bién d6 lién tuc 1an nay
dén 1an khéac dudi bé mit cua déng rudng tai dia diém cam ung, va truyén do
sau cua nudc cam Uung dugc dén b6 diu khién bom duoc dat cach xa dia diém
cam tng st dung két ndi khong day. Bo diéu khién bom cho bom hoat dong khi
dd sdu cua nudc cam Ung duge ¢ dudi d sdu ngudng va cho bom ngung hoat

ddng khi dd sau cua nude cdm tng dugc & trén dd sau ngudng.

Sang ché ciing trang bi hé théng lam w6t va lam khé dan xen (AWD) dé
tudi tiéu cho ddng rudng st dung ngudn nude. Hé thdng ndy bao gdm it nhit
mét dng cam g mdi 6ng duoc dit tai dia diém twong Ung trén déng rudng,
6ng cam Ung nidy bao gdm cam bién dé& do d6 siu cia nudc dudi bé mat cua
déng rudng, it nhit mot bom mdi bom bao gém dau vao dugc ndi voi nguén

nudc, dau ra cung cap nude vao dong rudng va bo diéu khién bom, va h¢ thong
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truyén théng khong day ndi mdi cam bién véi cac bd didu khién bom ctia mot
bom twong tng trong cac bom. B diéu khién bom nhén lién tuc lan nay dén 1an
khac dd sau ciia nude tir cam bién thong qua hé thdng truyén théng khong day,
va hon nita trong d6 bo diéu khién bom cho bom hoat dong hoac ngung hoat

dong phu hop véi do sau cia nudce.
M6 ta van tat cac hinh vé

Fig.1 cung cp so dd hé thdng tudi tiéu theo mdt phuong 4n minh hoa clia

sang ché;

Fig.2 cung cép so dd chi tiét vé hé thong tudi tidu theo mdt phwong an

minh hoa ctia sdng che;

Fig.3 cung cp so dd cam bién do min theo mdt phuong 4n minh hoa ciia

sang ché;

Fig.4 cung cip so dd két cdu bom theo mot phuong 4n minh hoa ciia sang

ché;

Céc Fig.5A dén 57 cung cdp man hinh ldy tir thiét bi cAm tay duoc dung
dé cung cép dit liéu ddu vao cua nguoi dung cho hé théng tudi tidu va thuong

mai dién tir theo mot phuwong an minh hoa cua sang ché;

Fig.6 cung cip so d6 hé thong lam w6t va 1am kho dan xen (AWD) theo

mdt phuong an minh hoa cta sang ché;

Fig.7 cung cip so dd chi tiét cua hé thong lam wét va lam kho dan xen

theo mot phwong 4n minh hoa ctia sang ché;

Fig.8A cung cdp so dd cac dng cam tmg theo mot phuong dn minh hoa

cua sang che;

Fig.8B cung cdp so dd cc phuwong tién cidm tmg theo mot phwong 4n

minh hoa cta sang ché;
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Fig.9 cung cdp so d6 diém truy nhip mang theo mdt phuong an minh hoa

cua sang che;

Fig.10 cung cép so dd két cdu bom theo mot phuong 4n minh hoa cua

sang che; va

Céc Fig.11A dén 11C cung cdp man hinh lay tir thiét bi cAm tay dugc
ding dé cung cip dit liéu ddu vao ctia ngudi ding cho hé thdng lam wét va lam

kho dan xen theo mot phuong 4n minh hoa cta sang ché;
M0 ta chi tiét sang ché

Tham chiéu dén Fig.1, hé thong tudi tiéu, hé thdng niay dwoc goi chung
theo s6 tham chiéu 10, s& duoc md ta dudi ddy. Hé thdng nay bao gdm nhiéu
phao cdm tng 12 thi nhit duoc neo & cac dia diém tha nhét doc theo chiéu dai
ctia ngudn nude 14 sao cho \ﬁ‘lﬂg ctra song hay nhitng vung tuong tu ma doc
theo d6 nude 16 chay tir ngudn (khong thé hién trén hinh) dén cira séng 18 ma
nude nay d6 vao mot ving nudc min 20 chang han nhu bién hodc nhiing tha
tuong tu. Cac phao 12 dugc trang bi goéi cam Uung dung dé do do man, do pH,
nhiét d6, ham lugng oxy hoa tan (dissolved oxygen content - DOC) va d¢ duc.
D6 man, d6 pH, nhiét 4§, DOC va do duc cdm Ung dugc cua nudc 16 trong
ngudn nude 14 thay dbi theo thoi gian va khoang cach doc theo chiéu dai cua
ngudn nude 14 chu yéu tuong tmg véi diéu kién thay tridu nhung ciing do cac
diéu kién khac nhu ludng nude ting 1én do luu lwong chay va nhiing thtr twong
tu. Cu thé 13, d6 min cua noe 16 c6 thé thay d6i tir nuwdc ngot 22 thanh nuéc lo
24 dén hoi min 26 va cudi cung 1a nudc min 28 & cac diém doc theo nguén
nude 14. Do pH cua nude cling cd thé anh huéng dén viée tudi tidu va thuong
thi gié tri hoi co tinh axit gitta pH 5.5 va pH 6.5 1a gia tri mong mudn. Thém
vao d6, pH kiém c6 thé gy bdi ling mudi lam tic thiét bi twdi tidu. Cac loai
phan bon c6 thé duge thém vao dit dang dugce tudi tidu dé didu chinh d6 pH.
DOC c6 thé dugc do bing ty sb giita lugng oxy do duogc trong nudec so véi

luong oxy tbi da ma nude c6 thé chia duogce. Ngoai ra DOC co thé dugc do theo
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milligram trén lit (mg/l), s6 mol trén mét khdi (mol 02/m3) hoic phan tricu
(ppm) hodc cac dai lugng tuong tu. Can luu y rang phép do ndéng d6 oxy hoa
tan 6 thé bi anh hudng boi nhiét dg, ap suét va do min nén can tinh toi cac dai
lwrong nay. Pai lugng do duc thuong 1a sy phan anh luong chét rén lo ling trong
nude va co thé duge do theo Pon vi do D6 duc Than (Nephelometric Turbidity
Units - NTU).

Van tham chiéu dén Fig.1, cac bom thtr hai (khong thé hién trén hinh) c6
diu vao 30 dugc phan bd tai cac dia diém thir hai doc theo chidu dai ngudn
nude 14. Mbi bom duge ndi thém voi mang tudi tiéu 32 twdi mot hodc nhidu
ddng rudng 34 khi bom duoc cho hoat dong bang nude 14y qua dau vao twong

ung cua ching.

Tham chiéu dén Fig.2, chi s6 doc duoc ctia mdi phao cam tmg 12, va nhu
s& duoc noi dén chi tiét hon dudi déy, dia diém dat phao cam tmg 12 va thoi
diém khi doc chi sd, dugc nhéan lién tuc 14n nay dén 14n khac nhu duoc minh
hoa tai may chu miu nuéc 36 va mau d6 man, do pH, nhiét d6 va/hoic dd duc
clia nudce tai bit ky diém nao doc theo ngudn nudc 14 duge dan xudt ra tir d0.
V& van dé ndy, va nhu s& dugc mé ta chi tiét hon, cc chi s§ doc duoc nay co
thé dwoc thu thap thong qua hé thdng truyén thong. Cu thé 13, miu duoc dung
dé dy doan d6 min, do pH, nhiét d6 va/hoic d6 duc thoi gian thuc tai dia diém
dat mdi dau vao 30. DO min, dd pH, nhiét d6 va/hodc d6 duc thoi gian thyc nay
duoc cung cip nhu dwoc minh hoa cho mét hodc nhiéu két cAu bom 38 thong
qua hé théng truyén thong bang théng rong 40 chang han nhu Mang dién rong
(Wide Area Network - WAN), vi du nhu mang Internet. Nhu da mo ta trén day,
mdi két cAu bom 38 cung cdp cho mang tudi tiéu 32 bao gdm, vi du nhu cac
muong va voi phun tudi tiéu hodc nhitng thir twong tw, hodc cac thiét bi khac
nhu céc dng 42 va cac tru 44. Thong thudng, co nhiéu két ciu bom 38 hon so
v6i céc phao cam tng 12 va sao cho chi sb doc dugce tir mot phao cam ung 12

xéc dinh thuong s& anh hudng dén hoat dong ctia nhiéu két ciu bom 38.
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Vin tham chiéu dén Fig.2, c¢6 thé 4p dung nhiéu cach 1ap miu dé du doan
dd man, do pH, nhiét d§, DOC va/hodc do duc thoi gian thuc tai dia diém cua
mdi dAu vao 30 dua trén chi s6 doc dugce ctia mdi phao cam tmg 12. Cu thé 13,
trong mot phuong 4n cu thé nhitng ddc tinh chang han nhu téc do dong nuée, bi
anh hudng cuc bd boi d6 sau va do rong cta ngudn nudc, bén canh nhitng yéu

t5 khac, s& duoc tinh t6i.

Tham chiéu dén Fig.3, phao cam tng 12 bao gdm que thim do 46 duoc
diéu khién boi mét vi xt Iy (CPU) 48 do, vi du dé minh hoa, d6 din dién
(electrical conductivity - EC), dd pH, nhi¢t d§ va’hodc do duc cua nudc 16. Nhu
d3 duoc biét dén trong linh vyc k¥ thudt, EC cua nudc tang khi luong mudi hoa
tan trong nudc tang 1én. Néu nudc tao ra mot phén mach dién, EC duogc do b?mg
don vi Siemens, tic la nghich ddo cta dién trd do béng don vi Ohm. Thong
thuong, bang viéc st dung cac thiét 1ap chuong trinh durge luu trit trén Bo nhé
Chi doc (Read Only Memory - ROM) 50 va/hoic B§ nhéd Truy nhap Ngiu
nhién (Random Access Memory - RAM) 52, chi 36 doc dugc vé bién s do6 dan
duoc chuyén ddi thanh do min do duoc béi CPU 50, vi du béng cach st dung
bang tra hodc cong thirc ciing dugc luu trir trén ROM 50 va/hodc RAM 52 hodc
nhitng cach twong ty cd kha ndng cung cip phép chuyén dbi EC thanh téhg
lwong mubi hoa tan (total dissolved salts - TDS), dai lugng nay dugc do bang
phép do phan triéu (ppm) cia lugng mudi dugc hoa tan trong nudc. Tuong tu,
d6 pH cta nudc thay dbi cing v6i ndng d6 ion hydro va co thé duoc do bang
hiéu dién thé gitta dién cuc pH va dién cuc tham chiéu (ci hai déu khong thé
hién trén hinh). Nhu da mo ta trén day, phao cdm tng 12 cling ¢ thé bao gdbm
nhiét k&, cam bién DOC va cam bién d6 duc (cling khong thé hién trén hinh).
Mo-dun Hé théng Pinh vi Toan cau (Global Positioning System - GPS) 54 bao
gdm Ang-ten 56 ciing c6 thé duqc trang bi trong hé théng dé cung cép dia diém
ctia phao cam ung 12 cling nhu ddng hd tong quat. Nhw dd mo ta trén day va
tham chiéu thém dén Fig.2, d6 mén, do pH, nhiét o, DOC va/hodc d duc do

duoc dugce truyén lién tuc 1an nay dén lan khac dén may chii mau do man 36
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thong qua hé théng truyén thong, vi du minh hoa 13 truyén khong diy qua mang
dién thoai di dong k¥ thuat sb ching han nhu LTE 58 va dng-ten ndi v6i nd 60
hodc Dich vu Tin nhin Ngén (Short Messaging Service - SMS) hoic nhitng két
néi twong tu. D6 man, dd pH, nhiét d6 va/hodc d6 duc do duoc ciing c6 thé
duoc két hop vai cac toa do GPS cta phao cam tng 12 ciing nhu tem thoi gian
cho thdi diém truyén do min'do duoc. Pé cung cip ning lwong cho phao cam
{mng 12, pin luu trit va bang ning luong mat troi bd sung (ca hai déu khong duoc

thé hién trén hinh) hoic nhiing thir tuong tw duoc trang bi.

Tham chiéu dén Fig4, két cdu bom 38 bao gdm bom 62, minh hoa la
bom ly tdm bao gdm 6ng dau vao 64 duoc ndi dén diu vao 30 va dng dau ra 66
dugc ndi dén mang tudi tiéu 32. Bom 62 dugc dan dong boi mo-to dién 68 dudi
su diéu khién ctia CPU 70 thong qua bd diéu khién bom 72. M6-dun GPS 74 va
ang-ten nbi voi nd 76 ciing c6 thé duge trang bi. Thém vao dé, vi du, dé c6 thé
lién lac véi may chit mau nude 36 thong qua WAN 40, cac duong truyén khong
day ching han nhu nhitng dudng truyén hoat dong nhd hé thdng dién thoai di
dong k¥ thuét sb chang han nhu LTE 78 va dng-ten ndi v6i nd 80 du:qc.trang bi.
Dé cung cip ning lugng cho két cdu bom 38, pin luu trit va bang ning lwong
mit trdi bd sung (ca hai déu khong dugc thé hién trén hinh) hoac nhitng thw
tuong tu co thé dugc trang bi. Trong cac truong hop cu thé, két cdu bom 38

ciing c6 thé duoc ndi véi nguodn dién ludi.

Van tham chiéu dén Fig.4, cu thé 1a d6 min co thé chiu dugc cho viée
tudi tiéu thay ddi theo loai cdy duogc trong, loai phan bén duoc ding ciing nhu
loai d4t. Vi duy, cdy hanh thuong rit nhay cam véi mudi trong khi hoa huéng
duong lai chiu mdn tdt. Thém vao do, cay tréng ¢ nhiing giai doan sinh trudng
khéc nhau c6 thé chiu man tot hon (vi dy, hat giéng dang nay mim thuong bi
anh huong boi d6 min nhiéu hon so véi cly da truong thanh). Cac diéu kién khi
hau cling ¢6 thé anh hudng vi du nhu ty 18 bdc hoi cao vao nhitng ngiy nong
va/hodc nhidu gié c6 thé din dén bbc hoi va d6 man cao hon trong lugng nude

con lai. Cudi cung, thoi lugng cta chu ky tudi tiéu cling c6 thé c6 anh hudng,
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kiéu tudi tidu (vi du tudi tiéu nho giot thuong cho phép sit dung nuée c6 dd
man cao hon) ciing vay. Khi xem xét vin dé ndy, va dé c6 thé nim bat mot sb
chi tiét cu thé vé cac dic tinh nhu kiéu tudi tiéu, loai cay tréng, dat, phan bon va
nhitng tht twong ty dugc tudi tidu, hé thdng truyén théng tim ngin ching han
nhu mo-dun bluetooth 82 va dng-ten ndi véi né 84 ciing c6 thé duge trang bi.
Str dung thiét bi nguoi dung cAm tay 86 chang han nhu dién thoai thong minh,
may tinh bang hay nhitng thlr twong tu, va ing dung theo doéi nudc 88, ng
dung nay thuong duoc tai vé tir kho tmg dung hodc nhitng noi twong tw (khéng
thé hién trén hinh), ngudi dung c6 thé didu chinh cac tham sb diéu khién bom
dé didu chinh hoat dong ctia bom cho phu hop v6i nhu cAu ctia moi truong hoat

dong cuc bd.

Van tham chiéu dén Fi;g.4, CPU 70 diéu khién bom 62 bang cic chuong
trinh va thiét lap nguoi dung duoc Iuu trit trén ROM 90 va/hoic RAM 92 ciing
nhu miu d6 min, hoic nhiing phﬁn tuong ddi trong d6, nhan dugc tir mdy chu
mau nude 36 thong qua LTE 78. Co thé du lidu dugc nhiéu phuong phép diéu
khién khéc nhau. Trong phuong an th nhét néu mau do min chi ra réng dd man
tai dia diém dau vao 30 13 cao hon d6 man téi da, bom 62 bi nging hoat dong
va néu d6 min tai dia diém dau vao 30 1a thép hon d man t6i da, bom 62 b1
ngung hoat dong. Khi dugc cho hoat dong, bom 62 c6 thé bom theo cic tham sb

diéu khién cuc bo.

Tham chiéu dén Fig.5A, dé truy nhdp ung dung 88 chay trén mot may
tinh bang, dién thoai thong minh hodc nhiing thtr twong ty, trude hét nguoi dung
chon tng dung khién cho trang ding nhip 94 dugc hién thi. Pé ding nhép,
nguoi dung chon nut “Log in” 96 khi cung cap tén 98 va mat khdu 100 d3 ding
ky tir trude. Néu chua ding ky, nguoi ding co thé ding ky véi hé théng bang
cach chon nit “Register” 102. Tham chiéu dén Fig.5B b6 sung cho Fig.5A, vige
chon nut “Register” 102 1am hién thi trang ding k¥ tai khoan 104 thong qua dé
ngudi ding c6 thé nhap tén, email va nhitng thong tin twong tu dé dang ky tai

khoan. Sau khi dang nhdp vio hé théng, ngudi ding co thé chon mét trong
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nhiéu khung nhin khac nhau bang cach vudt hoic théng qua mot thuc don hodc
nhitng cach twong tir. Tham chiéu dén Fig.5C, véi mét két cu bom 38 x4c dinh
ngudi dung co thé hién thi trang nhu ciu vé& nudc 106 qua dé ngudi ding cb thé
cung cAp muc tiéu ddi véi nhu ciu nudc 108 cling nhu cac gidi han @6 man 110.
Tham chiéu dén Fig.5D, st dung trang danh sach niit cam tng 112, ngudi dfmg
c6 thé hién thi mot cach tién loi cac dia diém dit phao cam tmg 12 trén ban dd
14. Tham chiéu dén cac Fig.5E dén 5G, d6 min, do pH, nhiét d6 va do duc cia
nuée co thé duoc hién thi cho mot két cdu bom 38 xac dinh va/hodc phao cam
ung 12 trong mot khodng thoi gian dugc lya chon. Trang thong bdo theo ngay
116 (Fig.5E), trang thong bao theo thang 118 (Fig.5F) va trang thong bao theo
nam 120 (Fig.5G) duoc hién thi d& mang tinh minh hoa. Pé mang tinh minh
hoa, trong khoang thdi gian duoc lua chon biéu dd d6 min 122 va biéu db nhiét
dd 124 dugc cung cép dé hién thi tuong ing d6 man clia nudc va nhiét do cua
nude trong khoang thoi gian dugce lua chon d6. Tuong tu la biéu dd do pH va

biéu d6 do duc.

Tham chiéu lai dén Fig.2, trong mét phuong 4n cu thé cua sang ché it
nhéat mot hé théng thuong mai dién tr 126 cé thé dugc trang bi ma hé téng do
truyén théng bang WAN 40. Tham chiéu dén Fig.5H, mot trang chi tiét vé
lwong nudc dd bom 128 dwoc cung cap lam 1 chi tiét v& tong lwong tiéu thu
130 trong khoang thoi gian 132 bai bom hodc nut dang xét. Thoi diém bom 134
cling c6 thé dugc cung cap. Thém vao d6, ngudi dung duoc hién thi nhidu bidu
tuong 136 lam ro chi tiét cac san phém san c6 tir hé théng thuong mai dién tur
126. Nhitng san phdm ndy c6 thé bao gdm, vi du, thuc phdm tuoi 138 hodc céc
vat liu néng nghiép 140 chang han nhu phan bon hodc nhiing thir twong tu.
Tham chiéu dén Fig.51, dd hoa 142 mo ta san phém 144 c6 thé mua duoc thong
qua hé théng thuong mai dién tr ¢6 thé duoc hién thi cling nhu cac diéu khién
hoat hoa 146 phu hop ding dé di chuyén gifta cic san phim khac nhau. Vi du,

viéc lya chon biéu tuwong vt liéu ndéng nghiép 140 s& cung cip mot trang san
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phrflm ndng nghiép 148 hién thi, minh hoa trén Fig.5J, cac loai phan bon 150

khac nhau.

Tham chiéu dén Fig.6, hé thong 1am w6t va 1am khod dan xen (AWD),
duoc goi chung bang sé tham chiéu 152, s& duge mé ta dudi day. Hé théng 152
bao gdm it nhit mot dng cam tng 154 dwoc dit & vi tri twong ng trén mot hodc
nhiéu ddng rudéng 156 chiang han nhu cac canh ddng lta hodc nhimg thu tuong
tir va it nhit mot diém truy nhap mang 158 truyén thong véi cac dng cam ung
154. Mbi éng cam ung 154 dixqc trang bi cac phuong tién cam tng (khong thé
hién trén hinh) dé do d6 siu ctia nude bén dudi bé mit cua déng rudng 156. Bd
sdu ctia nudc bén dudi bé mit cia ddng rudng 156 thay dbi twong tmg v6i nhiéu
yéu tb chéng han nhu nhiét do, do 4m, lwong mua, dd ngap ung va tuoi ti€u. Cu
thé 1a, it nhat mot két cdu bom 160 rat nuéc tir ngudn nude 162 ching han nhu
mot con song duoc ndi dén mang tudi ti€u 164 ma hé théng nay tudi cac déng
rudng 156 khi két cdu bom 160 dugc cho hoat dong, qua do lam tang do sau cta

nuoc bén dudi bé mat cua moi dong rudng 156.

Tham chiéu dén Fig.7, chi s6 doc dugce vé do sdu cia nude tir mdi éng
cam ung 154 dugc giri qua ang-ten 166 dén diém truy nhap mang 158 gin nhét,
nhu dugc md ta chi tiét hon dudi day. Chi s6 doc duoc nay sau do cé thé duoc
thu thap thong qua hé thdng truyén thong 168 ching han nhu Mang Cuc bd
(Local Area Network) hodac Mang Dién rdng (Wide Area Network)
(LAN/WAN). Nhu s& dwoc md ta chi tiét hon duéi day, khi chi sb d(_)c. dugc vé
do6 sau cua nude tir 6ng cam Gng 154 xac dinh roi xudng dudi mot gia tri dinh
trude, qua d6 goi ¥ rang ddng rudng 156 d3 duoc 1am cho du kho, hé thdng
truyén thong 168 truyén thong vai it nhat mot két cdu bom 160 thong qua ang-
ten 170 dé cho két ciu bom 160 hoat dong. Két ciu bom 160 khi d6 c6 thé rut
nuée tir ngudn nudce 162 va bom nudc qua mang tudi tiéu 164, hé thong nay vi
du bao gdm cac mwong va voi phun twéi tiéu hodc nhing thi tvong tw, dé co
thé lam ngap dong rudng 156, va do d6 ting mic nudc bén dudi bé mit cua

ddng rudng 156, nhu duoc phan anh bang cac phép do trong dng cam tng 154,
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Viéc dan xen gitra lam kho va lam ngdp nay lam gidm luong nude can cho canh

tac trong khi van duy tri duoc san luong.

Tham chiéu dén Fig.8A bd sung cho Fig.7, mdi 6ng cam tng 154 bao
gdm cac phuong tién cam ung 172 ding dé do do sau clia nudc 174 bén dudi bé
mit 176 ctia ddng rudng 156. Theo modt phwong an, cac phuwong tién cam ung
172 bao gdm thiét bi ghi kich hoat bing phao dung dé cam tmg sy thay ddi mic
nuée bang chuyén dong ctia phao cin-bing-trong-luong (khong thé hién trén
hinh) dugc ha xubng vao bén trong 6ng cam mg 154. Nhu di biét trong linh
vuc k¥ thudt, dd sdu ctia nudce 174 bén dudi bé mit 176 dao ddng cung vaéi viée
lam ngp rdi sau d6 lam kho ddng rudng 156 va twong tng v6i mirc dat Am 178
bén dudi bé mit 176 ciia déng rudng 156. P& c6 thé duy tri san luong trong khi
tiét kiém cang nhiéu nudc cang tét, mirc dit 4m 178 khong dugc phép roi xudng
dudi mot gia tri dinh trude, vi du nhu mudi lam (15) centimet bén dudi bé mit
176. Do d0, cac phuong tién cdm Ung 172 cam Ung khi nao do sdu ctia nudc
174 dat dén do sau dinh trudc trong pha lam kho d@é cho két cAu bom 160 hoat

dong dé chuyén sang pha lam ngap.

Tham chiéu dén Fig.8B bd sung cho Fig.7, cac phuong tién cam (mg 172
duoc didu khién boi vi xtr Iy (CPU) 180 do do séu ciia nudc 174 bén trong dng
cam (mg 154 bang cach st dung cic chuong trinh luu trong Bo nhd chi doc
(Read Only Memory - ROM) 182 va/hoic BO nh¢ truy nhiap ngiu nhién
(Random Access Memory - RAM) 184. D6 sau cia nudc do duge duge truyén
dén diém truy nhap mang 158 gin nhit thong qua mang Truyén thong TAm
ngin (Near Field Communication - NFC) 186, ching han nhu Bluetooth hodc
WiFi, va dng- ten 166. Pé cung cip ning lugng cho dng cam tng 154, pin luu
trit va bang ning lwong mat tryi bd sung (ca hai déu khong dwoc thé hién trén

hinh) hoac nhitng thtr twvong tu dugc trang bi.

Tham chiéu lai Fig.8A bd sung cho Fig.2, do cac ddng rudng 156 thuong

chiém dién tich dat lon vdi nhi€u diéu kién thay d6i khac nhau, viéc gap céc

12
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mirc d4t 4m 178 khac nhau doc theo ddng rudng 156 xac dinh 13 thudng gip. Do
d6, trong mdt phuong 4n, hé thdng 152 bao gdm nhiéu dng cam tng 154 duge
dat doc theo doéng rudng 156 xac dinh dé c6 thé do d6 sau clia nudc 174 tai

nhiéu dia diém.

Tham chiéu dén Fig.9 bd sung cho Fig.7, mdi diém truy nhap mang 158
duoc didu khién boi CPU 188 bang cach st dung cac chwong trinh luu trit trong
ROM 190 va/hodc RAM 192. Piém truy nhip mang 158 nhan dd sdu ctia nudc
do duoc tir nhiéu dng cam tng 154 thong qua NFC 194 va ang-ten 196. Kho dit
liéu 198 co thé duoc trang bi dé luu trit cac do sdu cua nude do duge ma trude
day da ghi lai. Trong mot phwong an, thiét bi nguoi dung cim tay va ung dung
theo ddi nudc (ca hai déu khong thé hién trén hinh) ciing c6 thé ndi dén diém
truy nthap mang 158 théng qua NFC 194 va dng-ten 196 dé tham khao cac do
sdu cua nudc do duoc ma trude day da ghi lai. Mo-dun Hé théng Pinh vi Toan
cau (Global Positioning System - GPS) 200 bao gbém dng-ten 202 ciing c6 thé
duoc trang bi trong diém truy nhdp mang 158 dé cung cip dia diém cua diém
truy nhap mang 158 ciing nhu ddng hd tong quat. Nhu d3 mé ta trén day, cac do
sau ctia nude do duoe duoc truyén dén hé thdng truyén thong 168 thong qua cac
phuong tién truyén thong, mot cach minh hoa 1a truyén khong day thong qua hé
thong dién thoai di dong k¥ thuét s§ chang han nhu LTE 204 va dng-ten nbi véi
n6 206 hodc Dich vu Tin nhin Ngin (Short Messaging Service - SMS) hoic
nhitng két ndi tuong tu. Do sdu cua nudc do dugc cling ¢o thé duoc két hop voi
cac toa d0 GPS cua diém tru}; nhip mang 158 cling nhu tem thoi gian cho thoi
diém truyén d9 sau ctia nude do duge. Dé cung cdp ning luong cho diém truy
nhdp mang 158, pin luu trit va bang ning luong mit troi bd sung (ca hai déu

khdng duoc thé hién trén hinh) hodc nhitng thir twong tu dwoc trang bi.

Tham chiéu dén Fig.10 b6 sung cho Fig.7, két ciu bom 160 bao gdém
bom 208, minh hoa bing bom ly tdm bao gdm dng dau vao 210 duoc ndi vao
dau vao hut nuge tur nguén nudc 162, va éng dau ra 212 dugce ndi vao mang

tudi tidu 164 va co thé bao gém, vi du, déng hd do nudc 214 dé do lugng nudc
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dugc cung cép bdi bom 208. Bom 208 dugc dan dong béng moé to dién 216
dudi sy diéu khién cta bo diéu khién bom 218 bao gdm CPU 220. Mé-dun GPS
222 va ang-ten ndi véi nod 224 cling co thé duoc trang bi. Thém vao d6, dé lién
lac v6i mdi diém truy nhap mang 158 théng qua hé théng truyén thong 168, cac
phuong tién lién lac chfmg han nhu nhiing loai hoat dong bdi hé théng dién
thoai di dong ky thuat sé ching han nhu LTE 226 va dng-ten ndi véi nd 228
duogc trang bi. P& cung cip ning luong cho két cdu bom 160, pin luu trit va
bang ning luong mat trdi bd sung (ca hai déu khong duoc thé hién trén hinh)
hodc nhitng thi tuong tu co thé duge trang bi. Trong cac trudng hop cu thé, két

cau bom 160 cling c6 thé dugc ndi véi nguon dién ludi.

Van tham chiéu dén Fig.l(), va nhu d3 mo ta trén day, bién sd quan trong
nhit khi van hanh viéc 1am w6t va lam khd dan xen trong canh tac lta la muc
dudi bé mit ciia ddng rudng 156. Dé tiét kiém nude ma khong lam anh hudng
dén san lwong lGa, can thuc thi viée theo ddi mic nudc mot cach cin thin, Mirc
nudc thay dbi do rit nhiéu yéu t6 khac nhau, chéng han nhu nhiét do, ¢6 4m,
lwong mua, va tdc dd gié. Nhitng yéu t6 nay s& anh hudng dén thoi luong tdi wu
cho cd chu ky lam w6t 1an 1am kho. Xem xét trén quan diém nay, hé thong
truyén thong tim ngén ching han nhu md-dun Bluetooth 230 va dng-ten ndi véi
n6 232 ciing c6 thé duoc trang bi. Su dung thiét bi ngudi dung cim tay 234
chang han nhu dién thoai théng minh, may tinh bang hay nhiing tht tuong tu,
va ing dung theo doi nudc 236, thuong dugc tai tr kho tng dung hodc nhiing
noi twong tir (khong thé hién trén hinh), ngudi dung co thé didu chinh cac tham
sO diéu khién bom dé didu chinh hoat déng ctia bom cho phu hop véi nhu ciu

cuia moi trudng hoat dong cuc bo.

Van tham chiéu dén Fig.10, CPU 220 diéu khién bom 208 bing céc
chwong trinh va thiét 1ap ngudi ding dugc luu trong ROM 238 va/hoic RAM
240 ciing nhur cac tham sd nhan dugc tir hé thong truyén thong 168 qua LTE
226 hodc qua thiét bi ngudi ding cAm tay 234 chay tng dung theo ddi nudc
236. C6 thé du liéu duogc nhiéu phuong phap diéu khién khic nhau. Thong
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thuong, hé théng AWD 152 s& bao gdm cac giai doan 1am w6t va lam kho dan
xen duoc lya chon dé phu hop véi cac cach thitc quan 1y nong nghiép cu thé. Vi
du, cac giai doan lam udt kéo dai lam tang lugng ti€u thy nude va lugng khi nha
kinh, trong khi cac giai doan 1am kho kéo dai c6 thé kich thich hat gidng ting
trudng va din dén ting thiét hai do sdu bénh va nhiing thir twong tw. Thém vao
d6, viéc lua chon cin than cac giai doan lam wot va lam khé cé thé 1am giam
yéu ciu vé phan bon, don gian hoa viéc ap dung phan bon va don gian héa viée
cudi cung thu hoach vu mua khi chin. Véi viéc su dung hé théng 152 chuong
trinh AWD c6 thé dugc thiét 1ap dé t6i da hoa nhimg dic tinh ndy. Trong
phuong an tha nhét, khi do siu cta nuéc do duoc & dudi gia tri ngudng dudi
dinh trudc thi nhat, bom 208 duoc cho hoat dong, va khi d sau cia nudc do
dugc vuot qua gia tri nguong trén dinh trude thir hai, bom 208 bi ngling hoat
dong. Khi duoc cho hoat dong, bom 208 c6 thé bom theo cac tham s didu

khién cuc bd.

Tham chiéu lai cic Fig.7, 8A va 8B, trong mdt phuong an, khi hé théng
truyén thong 168 nhan do sau cia nudc do dugce tlr cac dia diém khéc nhau trén
déng rudng 156 xac dinh, hé théng truyén thong 168 cho hoat dong cac két ciu
bom 160 ngay khi mot dng cam mg 154 cung cip d6 sdu cta nudc do duge
duéi gia tri dinh trudc néu trén. Trong mdt phuong an khac nhu véy, hé théng
truyén théng 168 dugc trang bi cac phuong tién tinh toan (khong thé hién trén
hinh) dé tinh d6 siu cta nudc do trung binh dugc tir cac dd sau cua nudc do
duogc tir mdi 6ng cam ng 154 va sau d6 cho hoat dong cac két ciu bom 160 khi
gia tr1 do sau cua nudc do dugc trung binh Xuéng dudi gia tri dinh trude néu

trén.

Tham chiéu dén Fig.11A, dé truy nhép tng dung 236 chay trén thiét bi
ngudi dung cAm tay 234 ching han nhu may tinh bang, dién thoai thong minh
hodc nhitng thtr twong tu, trude hét ngudi dung chon tng dung khién cho trang
dang nhap 242 duoc hién thi. P& dang nhap, ngudi dung chon nit “Log in” 244
khi cung cAp tén 246 va mat khau 248 di dang ky tir truge. Néu chua ding ky,
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ngudi ding c6 thé ding ky voi hé thdng bang cach chon nut “Register” 250.
Tham chiéu dén Fig.11B bd sung cho Fig.6A, viéc chon niit “Register” 250 lam
hién thi trang ding ky tai khoan 252 théng qua d6 ngudi dung c6 thé nhép tén,
email va nhing thong tin twong tw dé dang ky tai khoan. Sau khi dang nhép vao
hé théng, ngudi ding cé thé chon mot trong nhiéu khung nhin khac nhau bing

cach vudt hodc thong qua mdot thye don hodc nhitng cach twong tu.

Tham chiéu dén Fig.11C, tng dung 236 c6 thé hién thi trang mirc nudce
254 bao gdm murc nude do duoc tir mot dng cam tng 154 xac dinh duoc hién
thi trén biéu dd 256 md ta mac nudce 258, & trén hodc dudi muc bé mat 260, va
ngay 262 vao ngay d6 mdi phép do duoc ghi lai. Trang mitc nudc 254 ¢ thé
duoc cdu hinh dé hién thi gia tri phép do mic nuéc dd duoc ghi lai trong mot
ngay 264, thang 266, va nam 268 xac dinh, véi cac cong cu di chuyén 270 dung
dé di chuyén giira cac khoang thoi gian mong mudn. Trang mirc nudc 254 c6
thé hién thi thém nhiét d6 khong khi méi truong 272 14y tir dia diém dang xét
chang han nhu rudng lua, va c6 thé bao gdm thém nhiing bidu tugng dung dé
thiét 1ap cac théng bao canh bao 274 va didu hudng qua céc thuc don 276 khac
nhau.

Mic du di dwoc mo ta trén ddy bang cac phuong an cu thé, sang ché cling
c6 thé dugc didu chinh ma khong 1am sai léch tinh thin va ban chét di twong

clia sang ché nhu duoc dinh nghia trong phan yéu cu bao ho kém theo.
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YEU CAU BAO HQ
1. Phuong phéap lam uét va lam kho dan xen (AWD) dé tudi tidu cho

dong rudng str dung mgt bom bao géom dau ra cung cap nudc cho dong rudng va

dau vao noi véi nguon nude, phuong phap nay bao gom:
dat cam bién dd siu ciia nude tai dia diém cam Ung trén dong rudng;

thyc hién cam Gng do sdu cia nude sir dung cam bién lién tyc 1an nay deén

lan khac dudi bé mit clia dong rudng tai dia diém cam tng; va

truyén d6 siu cua nudc cam tng duge dén bo diéu khién bom duoc dat

cach xa dia diém cam Ung st dung két ndi khong day;

trong d6 bo diéu khién bom cho bom hoat dong khi do siu cua nuGc cam
tmg dugc ¢ dudi d6 sdu ngudng va cho bom ngiing hoat dong khi do siu cua

nudc cam ung duoc & trén dd sdu ngudng.

2. Hé théng lam w6t va 1am kho dan xen (AWD) dé tuéi tiéu cho ddng

rudng st dung ngudn nudc, hé thong nay bao gom:

it nhat mot Ong cam Uing moi ong dugc dat tai dia diém tuong Ung trén
dong rudng, ong cam Ung bao gom cam bien d€ do dd sau cua

nudce dudi beée mat cia dong rudng;

it nhat mot bom moi bom bao gom dau vao dugce ndi véi ngudn nudec,
dau ra cung cap nudc vao dong rudng va bo dieu khién bom; va
hé thong truyén thong khong day noi moi cam bién véi cac b diéu khién
bom ctia mot bom tuong ing trong cac bom;
trong d6 bd diéu khién bom nhan lién tuc 1an nay dén lan khéac d6 sau cua
nudc tu cam Ung thong qua hé thong truyén thong khong day, va hon nita trong
do6 bd diéu khién bom cho bom hoat dong hodc nging hoat dong phu hop véi

dd sau cua nudc.
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3. Hé théng theo diém 2, trong d6 bom dugc cho hoat dong khi d6 sau

cua nudc la dudi mét mic dinh trude.
4. Hé thdng theo diém 3, trong d6 mirc dinh trudce 1a khoang 15 cm.

5. Hé théng theo diém 2, ngoai ra c6 thém thiét bi cAm tay dung dé ndi bd
diéu khién bom véi bom & gin trong sd cac bom sir dung mang truyén thong
tAm ngén, thit bi cAm tay bao gdm phin mém tmg dung dé hién thi d6 sau cta

nudc tir do sdu cua nudc nhan duoc.
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Day Temperature (°C)

07-087 | Curent: 31:37 | Previous: 30.64 | Changed; 0.72+
Month: 08-2016 @

i, WATER SALINITY
0.3% ;:L"" |

02% T~
v"“'—“-v-\h-/
222771 04%

e Ty 5 T O 135171921 232527 29 31
Day CanvasJS.com

WATER TEMPERATURE
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: gate Mon{h

Month | Salinity (S%)
08-16+ | Current: 0.34 1 Previous: 0.37 | Changed: -0.03+

Month | Temperature (°C) |
08-16+ | Curent: 32:86 | Previous: 33.62 | Changed: -0.76

Year: 2016 | & D
WATER SALINITY

0.4%0
0.3%o
0.2%0 £

122 W‘/
0%

1 3 5 7 9 11 12
Month CanvasJS.com

124\%\ WATER TEMPERATURE
\ |

32°C
J0°C
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26°C
24°C

3 5 1 9 1
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128 2 s
The amount of water pumped 07-08 2816 ~

3,000 iiter ™M
Salmty 025%o | Temperatuze 28"(3 ®

Th?3 %néount of waler pumped 008206 Tolal 3,000 lter

Pumped 100 liter

2530
34 —1""1 Pumped 600 ter

$13:30' ‘
Pumped 800 fiter

¢18:30'
Pumped 1,200 er 140

_/
B—t\ RYNAN AGRIFOODS DAILY FOODS /-

, Aaaricultural ~
&) Frshid | e

126"\

[ 2 Question
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Date | Menh  Season  Vear
The amount of water pumped 07-08-2016 I
3,000 liter ™
Salinity: 0.25%o | Temperature: 28°C ®

Nghéu

14’5\,,

WV

RYNAN AGRIFOQDS - DAILY FOODS /’*’/

7

{ Fresh ond il

X,

1 7= Question &
Answer
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Carrier =

12:48 PM

( Enter code or product name

[P
Q) 3B

SMART FERTILIZER < Product + Price

Fertmzer RYNAN 20-... Ferhhzer RYNAN 42-...

$30

ﬁﬂwﬁﬁ(ﬂ

Contfact
wewnw (0)

E Quickpurchase & Contact

Ferizer RYNAN 00... Ftizer RYNAN 20

Contact

wﬁﬁﬁﬁ@)

E Contact -

ﬁﬁﬁﬁﬁ@)

B Quick purchase

150

g

2 3 62
Home  CheckQR Paymen Tracking Accovrz

Fzee—_ 57
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RYNAN

TECHNOLOGIES

®

WATER MONITOR

ChuMyCus M6

242

~—" 48

PG EOVEDE

Forget password ?
2~ | A Log in )
250 | A— __ Register )

Or connect wit
JtiBboagle

Tref _ 1A
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Basic info Verﬁc\atmn Completed
O—®

Fill out all the information below

QR

UserName :

Password :

Re-enter password :

Full Name :

Phone number :

(Gender) ( Male ) (Femele)

Back | Regewis |

T e _J115
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Water level (cm)
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32’52/7.9 °C

% 83%
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Déy Mofth Year—A—268

Month: 12/2016 4262
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