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T6i wu héa van hanh may bay phun thudc trir sau

1. Giéi thiéu

Ngay nay, voi sy phat trién cta cong nghé ché tao drone, viée sir dung drone trong néng nghiép ngay
cang tré nén pho bién, dic biét trong viéc phun thudc trir siu. Thoi gian dé phun 1 hecta lta chi mat
tir 7 dén 10 phut, v6i chi phi dich vu chi tir 160 dén 180 nghin dong. Trong khi do, néu tién hanh thu
cong s& mat nhiéu budi véi chi phi gip 5 dén 10 1an. May bay phun thudc bén canh hiéu qua voi chi
phi dich vu thip, thoi gian hoan thanh cong viéc nhanh con tiét kiém 40-50% thudc trir sau, khong
gidm lua, phun déu, phong trir sdu bénh hiéu qua va it anh huong stc khoé ngudi phun. Pong thoi,
néng dan dich chuyén tir viéc ‘phun thu cong it lan mét vy, mdi 1an luong thude st dung 16n sang
phun nhiéu luot véi lugng thudc nho rai déu trong mua vy, qua do, nang cao hi¢u qua st dung thude
trir siu trong phong chdng sau bénh va giam luong thudc thira ngdm vao 1ong dat. Khong chi hd tro
ndng dan trong viéc phun thubc, drone con ¢6 thé su dung cho vi¢c rai phan bon va gieo xa. Viéc ap
dung drone vao san xuat nang cao hiéu sut lao dong, giam chi phi, bao vé strc khoe néng dan va
giam anh huong dén moi truong.

2. Yéu cau

Ban hay phat trién thuat toan dé tdi wu hoa van hanh ctia drone nham dat duoc muc dich hoan thanh
cong vi€c trong thoi gian ngan nhat va giam thiéu ti€u hao nang lugng pin nhi¢u nhat.

3. Mgt so luu y
Khi xay dyng md hinh va thuat toan cdc nhém can luu ¥ cac diém sau:

1. Binh chta thudce trir sdu c6 dung tich c6 han. Khi hét thudc, can quay tro vé diém tap két dé
tiép thém thudc.

2. Tiéu hao pin ti 1¢ thuan véi trong lwong ciia drone, tic 1a khi binh chtra thude day thi drone
s€ tiéu hao pin nhiéu hon so v&i khi binh chtra voi. Khi drone hét pin, né ciing can quay lai
diém tap két dé thay pin dy phong.

3. Thuat toan dé xuat ap dung cho mot loai drone c6 trén thi trudng ma ban Iya chon va co thé
ap dung cho mot manh rudong c6 hinh dang va di¢n tich bat ki.

4. Trong van hanh 1 drone thuong di kém véi 3 cuc pin. Khi drone bay thi ngudi diéu khién co
thé tiép tuc nap cac cuc pin con lai. Do dé cé thé dam bao viéc diéu khién drone lién tuc,
khong mat thém thoi gian doi nap pin. Thong thudng, pin hay duoc nap str dung cac may phat
dién chay xang hodc dau. Vi vay, dé giam chi phi, ngudi ta mong mudn luong tiéu hao pin 1a
nho nhét c6 the.

5. Dia diém tap két dé nap thudc trir su cling nhu thay pin 14 ¢ dinh. Vi vay drone luén phai
tré vé dja diém nay dé thay pin hay thém thudc. Dia diém nay s& dugc cho trude nhu 13 mot
yéu td dau vao cung véi manh rudng,

4. Dir liéu dau vao

Céc nhom can thyc thi thudt toan ctia minh trén cac dir liéu cdc manh rudng tai dudong dan nay.
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5.Goiy
bé xur 1y bai toan trén cac nhom co thé s& can phai thuc hi¢én mot s6 budc sau:
5.1. M6 hinh hoa hoat dpng ciia drone

Pé c6 thé tién hanh tdi wu hoa van hanh, trude tién ta can phai mo hinh hoa dugc hoat dong cua
drone.

a. Xdy dung ham tiéu hao pin cua drone

Tiéu hao pin phy thudc vao trong luong cua drone. Drone cang nhe bay duoc cang lau va nguoc lai,
drone cang ndng thi thoi gian bay dugc cang ngin. Trong sudt thoi gian van hanh, trong luong cua
drone giam lién tuc do lugng thudc trir sdu duogc phun ra. Dé ¢6 thé tdi wu hoéa van hanh cua drone,
viéc dau tién ta can lam chinh 1a xdy dung ham tiéu hao pin cta drone phu thudc vao trong luong.
Thong sé ndy cac nhom c6 thé tim kiém trén mang hodc tir nha san xuat hodc tu xay dung cho minh
mot ham tiéu hao xap xi thyc té.

Cich thirc xdy dung mgt ham xdp xi: Gia st ta co dugc dit ligu cho mot s6 trong lugng
Wy, Wy, ..., Wi. Dt li€u nay co thé 1a tai trong luong wi ton bao nhi€u phan tram pin dé bay dugc mdt
quang duong ! mét hodc drone bay dugc bao xa voi luong tiéu hao tmg v6i p% pin. Trong d6 [ vap
1a cac hang s6 chung cho moi trong luong wy, wy, .. ., Wg. Tur cac diém dir liéu nay, ta co thq ndi suy
cho céc gid tri }(hac. Céc diém dir liéu trén hodc co thé co6 duoc théqg qua thu thap tirv cac nguodn thong
tip, hodc c6 thé str dung thém cac mo hinh tiéu hao pin tir tai li€u deé tao thém cac diém dir li¢u tir mdt
sO diém dir li€u c6 trude.
Vi du véi drone Agras T30, tir thong s6 do nha san ,Xuét cung cap, O trang thai day pin (29,000 mAh)
drone co thé bay dugc 20.5 phit voi trong luong cat canh la 36.5 kg va chi 7.8 phut voi trong luong
66.5 kg. Luu y rang binh chira cta drone co6 strc chira cuc dai 30 kg. Trong luong 36.5 kg ung voi
khi binh rong va 66.5 kg 1a khi drone c0 tai trong t61 da. Néu ta xay dung ham thoi gian bay qua néi
suy tuyén tinh tir 2 diém dir liéu nay thi no6 s€ co6 dang
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trong do t 1a thoi gian bay va w 1a trong luong. Luu y rang cach tinh nay khong gidng véi goi ¥ phia
trén va hién nhién ham tiéu hao dua trén ndi suy tuyén tinh chi tir 2 dlem dir li¢u s€ khong du chinh
xé4c. Vi du nay chi nham minh hoa cho viéc xay dyng ham tiéu hao xap xi tir cac diém dir liéu.

b. Tinh dé phii va téc dé bay ciia drone

D6 phii cua drone duoc tinh bang do rong cia giai phun ma drone thyc hién. Vi du nhu trong hinh
dudi day, & manh ruong cé kich thudec 100m x 40m, do phu cia drone 1a 4m thi drone sé& can phai
bay tir tréi sang phai roi tir phai sang trai tong cong 1a 10 lan dé phu hét manh ruong. Puong mau do
thé hién duong bay cia drone.

100m

AmI |

| 40m
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Thong thudng, d6 phu va téc do bay cua drone 1 cc thong sb duoc cung cp tir nha san xuit. Cac
nhom c6 thé thir tim kiém cac théng sé nay trén mang. Trong trudng hop khong tim dugc thi nhom
hay thir xdy dung ra cac con s hop 1y dua trén kich thudc drone, tbe d6 phii hop cho cac drone trong
néng nghiép va cic thong sd hing dua ra vé thoi gian can thiét dé c6 thé phun xong 1 hecta lua.

5.2. Xdy dung thudt todn toi wu héa

C6 2 yéu t6 anh hudng dén van hanh cua drone ma ta can dua ra quyét dinh 1a ‘quy dao bay va trong
luong thuoc tr sdu ma ta bom vao binh chtra mdi 1an ha canh dé thay pin va tiép thém thudc trir sau.
Day 1a 2 yéu t6 co quan hé qua lai véi nhau. _Trong qua trinh vén hanh, khi drone hét thudc trir sdu
hay chuan bi hét pin thi déu phai quay tré vé dia diém tap két. Luong pin con lai phai dam bao e
drone quay duoc vé dia diém nay. Khoang thoi gian drone bay tur vi tri dung phun dén dlem tap két
(de thay pin hay tiép thém thudc trir sau) c6 thé coi 1a thoi gian lang phi. Quy dao bay can dugc thiét
ké sao cho tong thoi gian lang phi 1a nho nhat.

Luu y rang v6i nhimg méanh d4t rong thi drone c6 thé phai quay trd vé diém tap két nhidu lan. O ving
Tay Nam B¢, nhimg manh rudng c6 dién tich vai chuc hay thdm chi ca tram hecta khong phai hiém.
Moi lan thay pin, ta co thé gia thiét pin thay thé da duoc nap day va trong lu:ong pin khong thay d6i
trong sudt qua trinh van hanh. Tuy nhién, lugng thudc trir sau tiép thém mdi lan 1a yéu t6 can duoc
quyét dinh va anh hudong dén thoi gian bay cia drone do sy tiéu hao pin phu thudc vao trong luong
ctia drone hay chinh 1 trong luong cta lugng thude trir sdu trong binh chira. Vi vy tiép thém bao
nhiéu thudc trir siu va quy dao bay tiép theo nhur thé nao (bao gdm ca quyét dinh vé diém dimg dé
quay lai diém tap két) 1a 2 yeu t6 anh huong truc tiép dén hidu qua van hanh ma thuat toan can phai
xtr Iy va dua ra két qua tot nhat co thé.

6. Mt s6 thong tin tham khao

1. Sir dung drone phun thudc trir sdu: https://vnexpress.net/nong-dan-sam-may-bay-phun-
thuoc-thue-4433131.html

2. Thong tin vé phun thudc thu cong: hitps:/tuoitre.vn/nong-nghiep-nghien-thuoc-va-hoa-chat-

20180816112843206.htm

Video drone phun thudc trir sdu: https://www.youtube.com/watch?v=gywt3CFqPp4

Thong tin vé drone Agras T30 https://www.dji.com/t30/downloads?startPoint=0, huéng dan

str dung https://dl.djicdn.com/downloads/t30/UMmulti/T30_User_Manual_v1.4 VI.pdf
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