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GIAM SAT LON TU DONG TU TRANG
TRAI SU DUNG HOC SAU

Dwong Tran Birc
Hoc vién Céng nghé Buwu chinh Vién théng

Tém tit: Ty dong phat hién va theo ddi hanh vi lon tir
camera giam sat trong cac trang trai 1a mét hoat dong
quan trong trong viéc phat hién bat thuong stic khoe lon.
Theo céac nghién ctu trudc day, lon cod van d& vé suc
khoe thuong c6 cac biéu hién khac thuong trong hanh vi.
Viéc theo ddi hanh vi lgn c6 thé sém phat hién cac bat
thuong va c6 thé xem d6 1a du hiéu cua van dé vé sirc
khoe dé c6 cic hoat dong kham bénh va diéu tri sém
nham ngin chin tinh trang 1ay lan cta dich bénh. Trong
bai bao nay, ching tdi trinh bay nghién ctru ty dong theo
doi va nhan dién hanh vi logn tr cac camera giam sat su
dung hoc sau. Phuong phap tiép can bao gdm 1 chudi cac
thudt toan nhu phat hién lgn va theo doi lon trong video,
nhan dién hanh vi tir hinh anh lgn theo dodi duoc. Tur cac
hanh vi nhan dién duoc, ¢ thé phat hién ra tinh trang bt
thuong nhu sy thay d6i dang ké vé cac mau hanh vi. Cac
thuc nghiém cho thiy mic du phwong phap tiép cén su
dung chudi cac mo hinh nhan dién, theo ddi, nhung do
chinh xé4c tong thé phat hién lon (MAP) 92.2% va theo
d6i (MOTA) 85.2% cho thdy tinh kha thi khi ap dung
trong thuc té.

Tir khéa: phéat hién vat thé, theo ddi lon, nhan dién
hanh vi lon.

. MODAU

Thit lon 1a mét trong nhiing loai thyc phiam chinh
dugc con ngudi sir dung rat nhiéu trén thé gisi néi chung
va tai Viét Nam noi riéng. Chan nuéi lon tré thanh mot
nganh 16n va cé nhiéu anh huong. Tai Viét Nam, trudc
day pho blen hinh thac nubi lgn nho 1é theo ho gla dinh.
Tuy nhién, gan day xu huong dich chuyén theo mé hinh
chdn nudi cong nghi¢p ngay cang cao do nhu céu tang
nang suat, chuan hoéa quy trinh va tmg dung cong nghé
cao vao hoat dong quan ly trang trai.

Mot trong cac hoat dong quan trong thudng xuyén
phai thuc hién l1a giam séat hoat dong lon dé phét hién cac
mau hanh vi bt thuong, qua d6 dy doan tinh trang bét
thuong vé suc khoe lon. Phuong phép gidm sat truyén
thong la st dung nhan cong. Tuy nhién, phuong phap nay
tiéu ton thoi glan va nhan luc, khi phai tién hanh giam sat
thuong xuyén va khé c6 kha ning két hop céac théng tin
giam sat tir cac thoi diém trong qua khir vai thoi diém
hién tai v6i s6 lwong lon 16n trong trang trai. Viéc st dung
camera giam sat theo cach thong thuong cling chi gilp
tang kha ndng theo doi tir xa va xem lai hinh anh qua khtr
khi c6 nhu cau. Mgt phuong phép cho phép theo doi va
nhan dién hanh vi lon tir camera gidm sat sé gilp giai
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quyét cac van dé trén. Dau tién, viéc theo doi tu dong s
gitip qua trinh theo ddi duoc thyuc hién thuong xuyén va
khong bi ngat quang. Hon nira, theo doi tu dong cling giap
ghi nhan céc biéu hién hanh vi cua cac ca thé lon trong 1
thoi gian dai, gilp kha nang phat hién bat thuong tt hon
khi két hop chu6i hanh vi trong 1 khoang thoi gian thay vi
chi xét trong 1 thoi diém.

Bai bao nay trinh bay phuong phép tu dong theo doi,
nhan dién hanh vi lon tr camera glam sat. Cac hanh vi
nhén di¢n duogc co thé dwoc luu trir va két hop dé xem xét
mau hanh vi bat thuong trong mot khoang thoi gian, tir do
cd cac du bao veé tinh trang stc khoe lon. Céc thuc
nghiém dugc thuc hién trén tap dir liéu video lon dugc thu
thap tu trang trai thuc té voi 2.000 anh lon dwoc gén nhan
(tong cong hon 27.000 nhan lgn). Cac video thu thap
trong dleu kién ty nhién cua trang trai nhung van cho két
qué tiém ning véi d6 chinh xac nhan dién va theo ddi lan
luot trén 92% va trén 85%.

Bai bao c6 ciu trac nhu sau. Phan I trinh bay vé cac
nghién ctu lién quan trong linh vuc tu dong phat hién,
theo d6i, va nhan di¢n hanh vi lon. Phan Il mo ta phuong
phap Phan IV trinh bay vé cac két qua va thao luan. Cudi
cuing, cac két luan s& duoc trinh bay trong phan V cua bai
béo.

Il. TONG QUAN

Tu dong theo ddi hanh vi lon la mot huéng nghién ctu
dd nhan duoc nhidu quan tdm trong cac nim gan day.
Thai gian dau, cac nghién ciru duoc thuc hién dé theo doi
va nhan dién hanh vi theo nhém lgn (group-level). Mac du
nhan dién hanh vi theo nhém lon da chirng minh tac dung
trong canh béo suc khoe dan, nhung viéc theo ddi va nhan
dién hanh vi theo ca thé (|nd|V|duaI level) dem lai nhiéu
vu diém khi c6 thé danh gia duoc tinh trang cua tung ca
thé va co phuorng an diéu tri riéng khi can thiét [1]. Theo
ddi tai ting cé the la mét tac vu kho khan hon, tuy nhién
vé6i nhitng cai tién Ve ky thuat phat hi¢n va theo doi vat
thé trong thoi gian gan day, cac nghién ciru vé theo ddi va
phat hi¢n lon hi¢n tap trung chu yéu vao huéng thyuc hién
theo c thé.

Theo doi Ign tu dong tir camera 1a huorng nghién cau
duoc quan tam rong rai gan day, do gia thanh thuc hién
thap va dé dang Iap dat, trién khai so véi cac phuong phap
giam sat bing thiét bi deo (thé tai, thiét bi deo chan lon).
Dé thuc hién phat hién va theo doi lon ty dong tur camera,
cic phuong phép dya trén hoc may da duoc ap dung rong
rai [1- 7] Mot so nghién cau sir dung cac cam bién co
chidu sau nhu camera 3D dé do dac chiéu sau dbi tuong
trong anh va phat hi¢n ra hanh vi lon la dang dung hay
nam [8-10]. Tuy nhién, viéc st dung cac thict bi c6 kha
nang do chiéu sdu nay lam g1a thanh tang lén, dong thoi
khong &p dung dé nhan dién cac hanh vi da dang khac nhu
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an, ubng, di, chay, v.v. C4c nghién ctu gan day tap trung
vao sir dung ky thuat hoc sau dé phat hién, theo dai va
nhan dién da dang cdc hanh vi lon. Phuong phap nay co
thé dugc ap dung trén céc camera 2D thong thuong, gia
thanh ré nén c6 thé duoc ung dung rong réi. Cac nghlen
clru tap trung vao theo ddi va phat hién cac hanh vi phd
bién nhu di, dung, nam, an, udng [5-7, 11] hoac don gian
| theo ddi va do dac thoi gian di chuyén va ding yén [1].
Céc hanh vi tinh ¢6 thé dugc xac dinh trong giai doan phat
hién lon bang céch sir dung mé hinh phat hi¢n da 16p thay
vi mot 16p 1a ca thé lon, nhu str dung cac 16p dang, nam,
an [6] hoac sir dung mot md hinh phén loai hanh vi dya
trén anh dé phan loai anh ca thé lon thanh cac l6p hanh vi
khac nhau [7]. Cac hanh vi déng nhu di, chay can phai
duoc nhan dién trong qua trinh theo doi bang cach xac
dinh khoéang cach vi tri lon da di chuyén gitta cac frame
lién tiép [6, 7].

lIl. PHUONG PHAP

Phuong phép duoc sur dung trong nghién ciru dugc
chia 1am 3 giai doan: phét hién ca thé lon trong anh, theo
ddi c& thé lon trong video, va nhan dién hanh vi lgn trong
video. Tur mot video dau vao, cac anh s& duoc trich xuat
ra tir video nho boc tach céc video frame. Mot thuat toan
phét hién vat thé s& duoc ap dung dé phat hién céac ving
anh c6 cé thé lon. Tir cac ca thé lon duogc phat hi¢n trong
cac video frame lién tlep nhau, c6 thé tién hanh theo dai
hanh dong cua tirng ca thé lon dua trén vj tri, hinh anh
lon. Cac hanh vi cua lon c6 thé dugc nhan dién trong qua
trinh phat hi¢n va theo doi. Cac hanh vi tinh nhu dung,
nam, an co6 thé dwoc nhan dién thdng qua mét md hinh
phan loai anh. Hanh vi lién quan dén chuyén dong (di,
chay) can phai nhan dién dua t,rén‘vi tri lon trong cac
frame lién tuc trong video. Chi tiét vé cac thuat toan dugc
ap dung trong cac giai doan nay duoc trinh bay ¢ cac phan
tiép theo.

A. Phat hién lon trong anh

Trong giai doan nay, thuat todn YOLO v5 [12] dugc
sir dung dé phét hién cac viing anh c6 cé thé lon trong mot
anh toan canh thu dugc tir camera. YOLO la mot 16p thuat
toan phat hién da vat thé trong anh dugc st dung rat rong
rdi hi¢n nay, cho két qua t6t ca vé khia canh d6 chinh xac
va téc do thuc hién. Bé Gng dung YOLO v5 trong nghién
ctru nay, dau tién ching tdi tién hanh hoat dong tién huan
luyén (pre-train) mang nay véi tap di liéu chung la
COCO [13], sau d6 tién hanh hoat dong hoc chuyén giao
(transfer-learning) véi tap dir liéu riéng.

Hoat dong tién huan luyén la mot hoat dong can thiét
v&i hau hét cAc mang no ron tich chap (CNN) khi sir dung
trong bai toan phan hogc hogc phat hién vat thé, nham tao
ra cac trong so khai tao tot cho c&c mang no ron dua trén
cac tap dit liéu cuc ky 16n vai hang triéu anh.

_ Trong giai doan tiép theo, m6 hinh s& duoc huan luyén
tiep trén tap dir liéu riéng, trong d6 vét the duy nhat can
phéat hién trong anh la ca thé lon.

B. Theo d&i lon trong video

Phuong phap theo ddi vat thé trong video phé bién
hi¢n nay la dua trén viéc phat hi¢n vat thé trong cé4c video
frame, tir d6 tién hanh khép céc vat thé phat hi¢n gira cac
frame két tiép dua trén tinh toan quy dao két hop khoang
cach vi tri. Trong nghién cau nay, ching t6i sir dung
DeepSORT [14], mot phuong phép c6 ung dung do tuong
ddéng hinh anh vao qua trinh khop cac dbi twong.
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DeepSORT la mot ban cai tién cua thuat toan SORT, vén
st dung bo loc Kalman [15] cing véi thuat toén
Hungarian [16] dé khép tap cac ddi tuong phat hién dugc
gitta cac video frame, tir d6 hinh thanh qua trinh theo doi
tung ca thé lon. Cai tién chinh caa DeepSORT nam ¢ chd
né st dung d6 twong ddng hinh anh hoc duoc tir mot
mang hocﬂ sau dé xac dinh hai anh cé thé lon c6 phai 1a tur
mot ca the lon hay khong. Cai tién nay lam ting kha nang
xéc dinh dang mot dbi tugng phat hién & video frame ké
tiép 1a ddi tuong nao da duoc phat hién & video frame
truéc hay 1a mot dbi twong méi dugc phat hién. Didu nay
s& gilp lam giam cac tinh hudng nhan dién sai ddi tuong
khi xay ra truong hop bi mat dau (do khuat tam camera
hoic bi 16i trong qua trinh phat hi¢n).

Dé xay dung do do tuong dong nhu noi ¢ trén, ching
t6i sir dung mot mang hoc sau dé tai nhan dién ca thé lon
dua trén hinh anh. Mang hoc sau nay nhan dau,vao la mot
anh cta doi twong dugc phat hién va dugc huan luyén dé
t0i ru ham mét mat giita I6p cia anh dy doan va anh that.
Sau khi mang dugc huan Iuyén xong, l6p phéan loai cua
mang s& duoc loai bo va mét véc to dac trung s duoc tao
ra cho anh dau vao va so séanh véi véc to ddc trung cla cac
anh cac dbi tuong da dugc luu trir sdn tir trude dé nhan
biét xem no6 twong ddng voi dbi tuong nao nhat. Qua trinh
huan Iuyen mang tai nhan di¢n nay dugc thuc hién budc
mot vai hoat dong tién huan luyén trén tap dir lieu tai
nhan di¢n nguoi (person Re-ID) MARS [17] va budc 2 la
thuc hién hoc chuyen tiép trén tap dir liéu tai nhan dién
lon do chang t6i tu xay dung.

C. Nhdn dién hanh vi lon

_ Khi thyc hi¢gn phat hi¢n va theo d6i thanh cong mot ca
the lon tir camera, cac hanh vi cua cac thé lon nay co the
dugc nhan di¢n trong tung video frame hojc trén 1 chuoi
cac video frame lién tiép.

V6i mdi ca thé lon duoc phat hién trong 1 video
frame, anh cua ca thé lon s€ dugc trich ra va dua vao mot
md hinh phén loai tu thé sir dung mang hoc sau. Mang
hoc sau nay duoc thiét ké dé nhan dau vao 1a mot anh ca
the lon va dau ra 1a mot trong cac nhan tu thé 1a dung,
nam, hodc in. Trong truong hop tu thé cua cé& thé lon
duoc nhan di¢n la nam hodc @n, hanh vi duoc xac dinh
trong video frame tuong ang Voi tu the d6. Tuy nhién, néu
tu thé dugc nhan dién la dung, thi can tlep tuc xéc dlnh
trong céc video frame tiép theo xem hanh vi la dung hay
dich Chuyen Diéu nay duogc xac dinh dua trén Vi tri tuong
ddi cua ca thé lon trong cac video frame lién tiép. Néu vi
tri cua cé thé lon khong thay dbi thi hanh vi dwoc x4c dinh
la ding, nguoc lai hanh vi duoc xac dinh la di chuyen
Trén thuc té, do ton tai cic sai s6 khi du doan vi tri cua
cac ca thé lon trong video frame, mot ngudng khoang
céch can dit ra dé xac dinh vi tri 14 co thay d6i hay khong.
Trong nghién ctru nay, chung t6i dat ngudng la 2cm aé
xé4c dinh khoang cach twong déi giita 2 Vi tri la c6 dich
chuyen hay khong dich chuyen Luu ¥ rang do vi tri cua
céc ca thé lon dugc xac dinh bang mét hinh chit nhat bao
quanh nén dé do dac khoang cach twong ddi giira 2 vi tr,
chdng toi st dung khoang céch Euclidean gitra 2 tam cta
hinh chit nhat bao quanh nay.

Cac hanh vi sau khi dugc xac dinh sé dugc luu trix
trong co s¢ dit ligu hanh vi va tir d6 c6 thé tong hop, phéan
tich dé phat hién ra nhung bat thuong vé& hanh vi trong
mot khoang thoi gian va c6 thé xem nhu diu hiéu vé bat
thuong trong stic khoe lon.
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IV. THUP'C NGHIEM VA KET QUA

A. D liéu va moi truong thuc nghiém

Trong nghién ciru nay, chiing t6i stir dung tap dit liéu la
cac video tu thu thap tir cac camera gidm sat tai mot trang
trai lon thuong mai.

Cac camera duogc sir dung la loai camera Hik Vision
(resolution: 1280 x 720, focal length: 3.6mm, max frame
rate: 25 FPS). Day 1a loai camera ré tién thong thuong
duoc str dung phd bién trong hoat dong giam sat chung,
Cac camera duoc dit tai 2 chudng cua 1 trang trai lon dé
thu thap dir liéu thyc nghiém. Mac du céc camera nay
khong dem lai chat lugng hinh anh tot nhat dé tién hanh
thuc nghiém nhung viéc sir dung chiing

Céc chudng lon dugc dat camera thu thap di ligu thuc
nghiém la cac chuong rong 10m x 4m, cé 13 — 20 c4 thé
lon & d6 tudi 2-4 thang v:‘;l can nang tur 40-80kg. Camera
dugc dat tur trén cao xuong nhung theo goc chéo chlr
khong dat thang (top view) nham thu duoc toan canh cua
chu0ng Tuy nhién, do dic diém cac chudng lon hién tai
c6 d6 cao thap nén kha nang tao khung nhin cta camera
khé han ché khi phai dat géc chéo hep va cac ca thé lon d&
bi che khuat [an nhau. Céc video duoc thu trong khoang
thoi gian 1 tuan va dugc chon loc dé s dung lam dir liéu
thuc nghiém. Cac video dugc chon dé 1am tap dit liéu co
d6 phén giai 1280 x 720, dugc chon trong cac khung gio
khac nhau dé dam bao do khach quan cua tap di liéu. Tur
cac video nay, cac video frame duogc trich ra dé xdy dung
cac tap dir liéu phuc vu phat hién lgn, theo dbi lon, va tai
nhan dién lon.

Tap dir liéu phat hién lon bao gom 2.000 anh la cac
frame dugc trich ra tir cac video duoc chon loc nhu néi &
trén. Tap dit li¢u nay chi phuc vu tac vu phat hi¢n ca thé
lon trong anh nén chi Can chon céac video frame khong qua
giéng nhau va khong can danh thir ty cho cac cé thé lon
trong anh. Bé thuc hi¢n gan nhén, ching i str dung cong
cu Labellmg [18] dé thuc hién tao mot duwong vién hinh
chit nhat bao quanh mdi ca thé lon. Céng cu nay sé tao
mot tap dit ligu chu gidi luu trix vi tri cua hinh vién bao
gom toa do tdm va 2 goc trén trai dudi phai cua hinh chix
nhat.

Tap dir ligu theo ddi lon nham muc dich dé danh gia
hiéu suat cia md hinh chir khéng nham muc dich hudn
Iuy¢n mo hinh theo ddi do m6 hinh theo ddi chi dya vao
md hinh phat hién ca thé lon va cac ky thuat nhu b loc
Kalman va thuat toan Hungarian, ky thuat khop tap doi
tugng gitra 2 video frame nhu da trinh bay trong phan
truge. Tap dit liéu theo doi nay ciing dugc trich tir cac
video nhu tap dir liéu phét hién lon, tuy nhién cic anh
phai dugc lay tir cac frame theo thir tu chay trong video va
khong nhat thiét phal lién tuc nhung khong dugc cach qua
xa. Ngoai ra, cac ca thé trong anh _ngoai viéc tao duong
vién vi tri con can phai danh chi sé cho ching va duy tri
chi s6 glong nhau trén cac frame cho cung mot ca thé dé
danh gia kha ning theo doi dung ddi tuong tir frame nay
qua frame khéc. Hai tap dir liéu theo doi trong nghién cau
nay dugc tao tir cac video ban ngay va budi toi chia nhiéu
loai hanh vi da dang dé c6 thé danh gid cac mo hinh mot
cach khach quan nhat.

Tap dir liéu tai nhan dién lon duoc xay dung tir cac
anh lon dugc trich ra tir cac frame trong video. S6 lon
duoc thu thap cac anh nhan dién 1a 36 cé& thé véi tong
cong 8.600 anh. Céc anh c6 kich thuge la 256 x 128 va
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duoc dung dé huén luyén mang hoc sau tai nhan dién lon
nhu mo ta & phan I11.

202209527 115653 45
T S

b) Anh di gén nhan
Hinh 1. Mot sb anh mau trong tap dix liéu
B. D¢ do danh gida
Dé d4nh gia moé hinh nhan di¢n, dau tién do chinh xac
vi tri dugc tinh toan qua chi s6 loU (Intersection of
Union) cua 2 hinh chir nhat vién cua dbi tuong dugc phat
hién va dbi twong thuc té theo cong thic 1. Chi sé loU
cang cao chirng to vi tri dugc phat hi¢n cang chinh xac.
Mot ngudng s€ duge dat ra dé cho biét mac do khap cua 2
hinh 1a c6 dat khong (thuong dat mac 0.5 trong cac
nghién ctru trudce day).
Dién tich giao cta 2 hinh

IoU =

)

Dién tich hop cia 2 hinh

Tur chi s6 loU ciia mdi cap ca thé du doan dugc va
thuc té, 46 do AP (Average Precision) s& duogc tinh cho
moi Iop dbi twong va cudi cung d do mAP la trung binh
clia cac AP trén mai Io‘p dugc sir dung la d do danh gla
cudi cung theo cac cong thiic 2 va 3, trong do TP(c) va
FP(c) lan luot Ia chi s6 du doan dung duong va sai duong
(True Positive va False Positive) con AP(c) la chi s6 AP
cua lép c.

_ e
AP(c) = TP(c)+FP(c) )
mAP = classes lasses Zclasses AP (€) 3)

b6 do danh gid cho md hinh theo ddi lon duoc su
dung trong nghién ctu la do do MOTA (Multi-Object
Tracking Accuracy). Day 1a 4o do duoc sir dung phd bién
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trong cac nghién ctu vé theo ddi da ddi twong trudc day,
dién hinh 1a trong céc cugc thi MOT Challenge b6 do
nay str dung cong thic dua trén 3 loai 13i c6 thé xay ra
trong theo ddi da dbi tuong 1a sé sai &m (FN — False
Negative), s6 sai duong (FP — False Positive) va 50 ca thé
bi nham (IDSW — Identity Switch) nhu cong thirc s6 4.

YiFN;+ FP;+ IDSW;
2iGT;

MOTA=1- o)

Trong c6ng thac trén, FNi 12 ¢ thé lon c6 thuc nhung
khong dugc theo doi, FPi la ca the lon khong c6 thyuc
nhung lai dugc theo ddi, IDSWi la so cap ca thé bi nham
dinh danh, va GTi la c4 thé lon thuc té.

C. Két qua thuc nghiém
Bang 1 cho thay két qua caa md hinh phat hién lon.
Luu y rang bén canh @6 do mAP nhu da trinh bay & phan

trén, chdng ti béo cao thém két qua nhan dién theo cac
d6 do Precision (P) va Recall (R).

Bang 1. Két qua cua mo hinh phat hién lon

Lép mAP (%) | P (%) R (%)
Stand 91.3 89.4 91.8
Lie 97.9 97.6 97.4
Eat 89.6 89.7 89.8
All 92.2 93.0 92.9

Theo két qua trong bang, do chinh xac tong thé trén 90
% la két qua tt. Mac du vay, co thé thay hanh vi an (Eat)
c6 két qua kém hon hai hanh vi con lai, do viéc phén biét
hanh vi an 1a kho nhat do phai xac dinh vi tri tuo’ng doi
cua ca thé lon vai mang dn va vi¢c lon t6i gan mang 1a dé
an hay khong, bay 1a van dé can duoc cai thién trong cac
nghién ciu tiép theo.

~Vé két qua ciia md hinh theo dbi lon, cac két qua tong
thé tir cac chi s6 MOTA duoc thay nhu trong bang 2 1a
cac két qua tht. Cac két qua theo ddi vao ban dém c6 do
chinh x&c thap hon ban ngay do chat luong hinh anh ban
dém cho kha ndng nhén dién kém hon. bay ciing la mot
van d& can cai thién trong cac nghién ciu tiép theo.

Bang 2. Két qua cua md hinh theo di lon

MOTA (%)
Tap di liéu ban ngay 85.2
Tap dix liéu toi 78.3

V. KET LUAN

Trong nghién ctu nay, ching t6i da trinh bay phuong
phap phat hi¢n, theo ddi, va nhan di¢n hanh vi lon trong
diéu kién tu nhién tai cac trang trai lon str dung hoc sau.
Céc thuc nghlem da duoc tién hanh trén cac tap dir liéu tu
thu thap tir c&c trang trai lgn thuorng mai, véi cac kich ban
thuc nghi¢ém khac nhau cho cac két qua kha quan. biéu
nay cho thay tiém ning cua vigc ing dung phuong phap
trong thyc té, dac biét la chi can sir dung cac thiét bi thong
thuong va ré tién nhu camera giam sat.
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Mic du cac két qua la kha quan, tuy nhién dé hé théng
hoan thi¢n va c6 tinh (g dung thyc té tSt hon can giai
quyet thém céc van d¢ nhu nang cao do chinh xac trong
diéu kién anh sang kém nhu ban dém hodc van de nhan
dién ca thé lon khi bi che khuit hodc & xa so véi tam nhin
camera. Mot van dé nira Pay la cac hudéng nghién ciu
tiém ning trong tuong lai.

LO'I CAM ON

Nghlen ctru nay dugc hd trg bai Vien Han 1am Khoa
hoc va Cong ngh¢ Viét Nam trong dé tai ma s
CN4000.01/21-23.
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AUTOMATICALLY TRACKING PIGS FROM PIG
FARMS USING DEEP LEARNING

Abstract: Automatically detection and tracking pigs
from surveillance cameras in pig farms is an important
task in abnormal detection of pig health and welfare.
Previous researches showed that pigs with problems in
health often have abnormalities in behaviors. Monitoring
the pig behaviors can help detect the abnormality timely
and take early medical examination and treatment to
prevent disease from spreading. In this paper, we
presented a method for automatically tracking and
identifying the pig behaviors from surveillance cameras
in pig farms using deep learning. Our approach includes a
combination of algorithms such as detection and tracking
pigs in videos, identifying pig behaviors from tracked pig
images and locations. From the tracked behaviors,
abnormalities can be detected as the changes in behavior
patterns. Experiments showed that, although the approach
used a pipeline of detection, tracking, behavior
classification model, the overall result, with 92.2 % mAP
and 85.2 % MOTA, is promising in practice.

Keywords: deep learning, pig tracking, farm Al.
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