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(57) Giai phdp hitu ich dé xuét phuong phap so khép anh cdc anh than nguoi
chup tlr cdc camera khac nhau bao gébm bon budc:

budc 1: huan luyén mo hinh nhan dang cic bd phan than ngudi bang mo
hinh thanh phén c6 thé bién dang (DPM - Deformable Part Model);

budc 2: sit dung mo hinh vira huén luyén dé xdc dinh céc bo phan than
nguoi cua cac anh:

budc 3: trich xuét cac dac trung thi gidc trén cac bo phan duoc x4c dinh;

budc 4: tién hanh so khép cac dac trung thi gidc trén timg bd phan than

ngudi dé tinh todn do tuong dong giita cic anh.
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Linh vure ky thuit dwoc dé cip

Giai phap hitu ich thudc linh vyc dién tir, cu thé dé cap dén phuong phap so khép anh
céc éﬁh-thén'ngubi chup tir cac camera khac nhau, cu thé 13 so khép hai anh cta clng
fncf)t ngudi thu nhan bdi hai camera & cac thoi diém va goc nhin khac nhau.
‘Tinh trang ky thuit cia gidi phdp hiru ich

Phuong phdp thong thuong 1a rat trich déc trung trén toan bd anh than nguoi hodc la
rat trich ddc trung trén ting phén tuong tmg Vi cac bd phan than ngudi nhu dau, cd,
~chén, tay (hinh 2); sau d6 tién hanh so khép. Phuong phap duge ing dung trong vige
theo dai di chuyen cua mdt ngudi trong mot tdoa nha duoc trang bi hé théng camera -
gidm sat. '

Hién nay, céc nghién ctru trén thé gici, xem day 12 bai toan t4i nhin dang nhan vat
(person re-identification). Nhanh hep ctia bai todn nay la lam sao xdc dinh dugc cac
b0 phén thdn ngudi mot cach chinh xéc, dé tir d6 nang cao d6 chinh x4c trong so
khop. Céac nghlen ciu trude diy chu yéu st dung ‘phuong phép Adhoc, tirc 13 dinh
"ngh1a trude cée bod phén dva trén dit lidu huin luyen Céch 13m nay vira ton th01 gian
va cong stc, trong khi khong c6 tinh tdng quat hoa cao d& c6 thé thich ung voi cac
thay ddi nhu dang ngudi, dang di. Ngoai ra, céc phuong phép nay thudng ¢b dinh
trude cach xac dinh cic bd phén trong than ngudi do d6 doi hoi phai lam bing tay
(khong tu dong), do d6 1am gidm do chinh x4c khi khong ludng trude cac tinh hubng
do 4nh than nguoi c6 do da dang cao gdy ra. Cu thé d6 da dang cao cua anh than ngudi
nhu trong hinh 3, vi trf twong ddi cua cac thanh phan than. nguorl nhu ban tay, ban
) chan dAu c6 sy khac nhau 16n gi{ta 2 nhan vat.

Chua thdy nhitng nghién ctru ciing loai & Viét Nam.
Ban chit ky thuit cia gidi phap hiru ich

Muc dich cta giai phap hitu ich la nhim khic phuc nhuoc diém da néu & trén. Giai
phép d& xuét phwong phap so khop anh c4c anh than nguoi chup tir cic camera khac
nhau bing cach s dung mdy hoc dé xéc dinh cic'bd phén thin ngudi mot cach tw
dong va tng dung trong bai toan so khop hai anh than nguoi chup tir 2 camera khéc
nhau (hinh 1) gitip ting tinh mém déo, tiét kiém nhén lyuc, trong khi d6 lai giup tang'
d6 chinh xéac. Phuong phép so khép anh céc anh than ngudi chup tir cic camera khéc
nhau bao gdm bén budc:

‘bude 1: hudn luyén md hinh nhdn dang céc bo phan thén nguoi bing m6 hinh
thanh phan 6 thé bién dang (DPM Deformable Part ModeD):
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' cung cap s6 luong bo phén than nguodi: mé hinh thanh phan c6 thé bién dang s€ tu
dong xac dinh vi tri, kich thudce t6i wu cho timg bd phan

“cung cap dir ligu huén luyen mo hinh thanh phén cod the blen dang s& bao gdm- ha1 tap
“tAp cac miu duong s& gdm cic anh con ngudi, tAp cidc miu am gbm céc anh khéng
chira con nguoi; '

budc 2: str dung m6 hinh vira huan luyén dé xac dinh cdc bd phan than nguoi clia
cac anh, céc anh xuat hién ¢ nhitng camera khac nhau s& duoc dua vao mé hinh thanh
phan c6 thé bién dang duoc huin luyén dé xac dinh cac bo phan than ngudi;

bnéc 3 trich xuét céc déac tru’ng thi. giac trén cac bo phan duoc x4c dinh;
‘bude 4: tién hanh so khép cac dic trung th1 giac trén tung bd phan than ngucn de
tinh todn d6 twong ddng giita cac anh.
M5 ta viin tit cac hinh vé
‘ H1nh 1: Minh hoa bai todn so khdp anh gitta hai camela
: Hlnh 2 V1 du S0 khop hai nguoi dya trén viéc so khop céc thanh phan tuong ung
Hmh 3: V1 du vé sy da dang cua céc anh than ngum
Hinh 4: So db phuong phap thuc hién giai phap hitu ich.
Hinh 5: Mlnh hoa qua trinh trich xuit dic tru'ng mau sic trén- timg thanh phin than
nguoi. .
_ H1nh 6: Mlnh hoa cho md hinh thanh phan c6 thé blen dang
'Mo ta chi tiét giai phap hitu ich
Phuong phdp so khép anh cac anh than nguoi chup tir cdc camera khac nhau gdm bbn
budc: :
Buoc 1: Huan luyén md hinh nhén dang cic b phan than ngu01 bing mé hinh thanh
: phan c6 thé blen dang (hinh 6). Trong bucrc nay sé thu’c hlen :

cung cap sb luong bo phan than nguoi: mo h1nh thanh phan 6 thé blen dang €
tu dong x4c dinh vi trf, kich thude t6i uu cho timg bo: phan

cung cép dit liéu huin luyén: di liéu hudn luyén cho mé hinh thanh phan c6 thé
bién dang s& bao gbm hai tip: tAp cdc mau duong s& gdm céc anh con nguoi, tap cac
mau am gom cac anh khéng chira con ngum _
- Két qua cua qua tunh nay 1a.m6t md hinh thanh phan co the bién dang de su dung G
budc 2. ' »
Bude 2: Str dung mé hinh vira huén luyén dé xac dinh cac b phan thin ngudi cla cac
anh:cac anh xuét hién & nhitng camera khac nhau s€ dugc dua vao md. hinh mé hinh
thanh phan c6 thé bién dang duoc hudn luyén dé x4c dinh céc bd phén than nguoi. .
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' Budc 3: Trich xuét cac ddc trung thi giac trén cac bd phan dugc xac dinh: Trudc tién,

* trich xuét déc trung mau HSV (Hue-ving mau, Saturation-dd bdo hoa mau, Value-do

“séng) bang lugc dd mau trén ting b phan. Tiép theo, trich xuét cac ving mau ndi bat
bang cach ap dung dic trung cac ving mau 6n dinh téi dai (MSCR- Maximally Stable
Colour Regions) vao ting by phan. Vi tri va mau sic cta cic nhém do s& duoc st
dung lam d&c trung cho anh.

‘Budc 4: Tién hanh so khép cac déc trung thi gidce trén: ttrng b phén than nguoi dé tinh

* toan do tuO'ng dong gifia cac anh: tinh toan khoang . cach gilta cac vecto ddc trung trén

“d3c trung mau HSV (Hue -vunig mau, Saturation- do bdo hoa mau, Value-d) sang) va
dic trung cac ving mau &n dinh t6i de,n (MSCR- Maximally Stable Colour-Regions)
va két hop céc khoéng cach nay thanh khoang céach gitta hai anh. Khoang cach hai anh
cang 16n tuong g véi d6 twong ddng cang nhé va nguoc lai.

Vi du thuec hién giai phap huu ich
X Theo hmh 4 phuong phap SO khcwp anh gifta ha1 camera. duoc thuc hién nhu sau:

- Dau t1en xac dinh céc bo phan than nguoi: xac dinh vi tr1 va gidi han céc bo phan
than ngudi trén céc anh bing md hinh thanh phan ¢6 thé bién dang di duoc hudn
luyén trude do.

Tiép theo gii phép thuc hi¢n trich xuét dic trung dua trén céc bd phan dwoc x4c dinh
bang cach trich xuat dic trung mau HSV (Hue- Vung mau, Saturation-do bdo hoa mau, -

~Value-do sang) bing luoc db 'mau Va trich xuit cdc ving mau ndi bat bing cach ap .
dung dic trung cac ving mau on dmh t6i dai (MSCR- Maximally Stable Colour_-
N Regions) trén ting bd phan d xé4c dinh. Vi du nhu hinh 5, &nh nhén vit dugce xac dinh
hai thinh phén 1 than trén va chan. M3i thanh phan duge rat trich dic trung mau sic
béng cach thdng ké sb lugng xuét hién ctia cdc mau trong vung.

Cubi ciing 14 so khop anh bang cach dua trén vecto déc trung duoc cung clp bai qua
~trinh trich xudt dic trung, tinh toan khoang cach gura cac vecto ddc trung trén dic
trung mau HSV (Hue -vung mau, Saturation- do bdo hoa mau, Value- do séng) va dic
trung cac ving mau 6n dinh téi dai (MSCR- Maximally Stable Colour Regions) va két
hop céc khodng céch nay thanh khoang cach giita hai dnh, khoang cach hal anh cang
16n thi d6 twong ddng cang nho va nguoc lai.

_ Lqi ich dat dwgc cia gidi phap hitu ich

Giai phap hitu {ch nay dugc dung trong cdc hé- thong camera g1am sat dé theo
tu dong theo vét ctia mot ngudi qua mot ddy céc camera duoc l4p dat tlong cac.toa
nha cong so. Ung dung cla né la phat hién cac hanh vi bt thuong vi du nhu: trom
cép, xdm pham an ninh.
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'YEU CAU BAO HO
1. Phuong phap so khdp anh céc anh thdn ngudi chup tir cdc camera khac nhau bao
gdm bdn bude:

_ buée 1: hudn luyén mé hinh nhén dang cac bd phén than nguoi bang mo hinh
_ thanh phan cod the blen dang (DPM - Deiormable Part Model)

:?cung cap sb luong bd phan than ngudi: mo hinh thanh phan c6 thé blen dang &ty
dong x4c dinh vi tri, kich thude ti wu cho tirng bo phan,

cung cép dit liéu huén luyén' mo hinh thanh phan c6 thé bién dang s& bao gdm hai tép
tdp cac mau dudng s& gdm cac anh con ngudi, tAp cac mau am gdm cac anh khong

: chua con nguoi;-

- o buoc 2 st dung mo- h1nh VLra huén luyén de Xac dmh che bo phéan than ngum cla
"cac 4nh, cac anh xuAt hién & nhu’ng camera khac nhau s& dugc dua vao mé hinh thanh
phan c6 thé bién dang dugc hun luyén dé xac dinh céac bd phan than nguoi;

budc 3: trich xuét céc dic trung thi gidc trén cac by phan dugc xac dinh;

budc 4: tién hanh so khép cac dédc trung thi glac trén tng by phén than nguoi daé

- tmh toan do tuong dong glua cac anh

trong dé khac biét & budc 3 trich xuét céc dac trung thi g1ac tren céc b phan duoc xac' b.
dinh gbém céc giai doan:

trich xudt dic trung mau HSV (Hue-ving mau, Satura‘uon dd bao hoa mau,
Value-dd séng) biang luoc dd mau trén tung bd phan;

trich xudt cac vung mau 1101 bat bang cach ép dung ddc trung cac ving mau on o

: dmh t61 dai (MSCR— Mammally Stable Colour Reglons) t1 en tung bd phan

va buoc 4 SO khorp cac dac trung thi giac trén tung bd phén than nguoi dé tinh todn do

tuong ddng gitra cac anh: tinh toan khodng cach gitra céc vecto dic trung trén dic

~trung mau HSV (Hue- -ving mau, Saturation-d§ bdo hoa mau, Value-do sang) va dac

- trung céc ving mau 6n dinh t6i dai (MSCR- Maximally Stable Colour Regions) va két
hop céac khoang cach nay thanh khoéng céch giita hai anh. - ’



2019

CAMERA 1




2019

Huén luyén md Xd4c dinh cac bd Trich xut cac So khop diic
hinh thanh phan phéan than nguoi dic trung thi giac tru‘ﬁg thi g'iéc
c6 thé bién dang cua cac anh '

Hinh 4
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Hinh 5

Hinh 6





