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AbVWUacW

IQ WhiV SaSeU, Ze deVcUibe BUPT-MCPRL IQVWaQce SeaUch (INS) algRUiWhm aQd eYalXaWiRQ UeVXlWV
aW TRECVID 2020. OQl\ YiVXal iQfRUmaWiRQ iV XVed. SSecificall\, SeUVRQ UeWUieYal iQclXdeV face
UecRgQiWiRQ aQd SeUVRQ WUackiQg, aQd WhUee kiQdV Rf acWiRQ UeWUieYal meWhRdV, i.e., emRWiRQ-UelaWed
acWiRQV deWecWiRQ, hXmaQ-RbjecW iQWeUacWiRQV ideQWificaWiRQ aQd geQeUal acWiRQV UecRgQiWiRQ aUe
imSlemeQWed. We VXbmiW fRXU UXQV fRU aXWRmaWic INS, a bUief deVcUiSWiRQ iV aV fRllRZV:

y F_M_A_E_BUPT_MCPRL_1: E[WUacW acWiRQ feaWXUeV b\ ECOfXll RQl\
y F_P_A_E_BUPT_MCPRL_2: E[WUacW acWiRQ feaWXUeV b\ ECOfXll RQl\
y F_M_A_E_BUPT_MCPRL_3: E[WUacW acWiRQ feaWXUeV b\ ECOfXll aQd STGCN,

Re-UaQkiQg acWiRQV ZiWh QE
y F_P_A_E_BUPT_MCPRL_4: E[WUacW acWiRQ feaWXUeV b\ ECOfXll aQd STGCN,

Re-UaQkiQg acWiRQV ZiWh QE
The fiQal UeVXlWV aUe VXmmaUi]ed iQ Table 1. MRUe deWailV Zill be giYeQ iQ Whe fRllRZiQg

VecWiRQV.
Table 1. ReVXlWV fRU each UXQ

RXQ ID mAP
F_M_A_E_BUPT_MCPRL_1 13.5
F_P_A_E_BUPT_MCPRL_2 13.0
F_M_A_E_BUPT_MCPRL_3 14.2
F_P_A_E_BUPT_MCPRL_4 12.7

1. MHWKRd

TR balaQce Whe efficieQc\ aQd effecWiYeQeVV RQ VXch a laUge daWaVeW, Ze e[WUacW YideR ke\ fUameV
ZiWh a VamSle UaWe Rf 5 fSV fRU eYeU\ VhRW. TR UeWUieYe VSecific SeUVRQV dRiQg VSecific acWiRQ, Ze
cRQVideU hRZ WR achieYe VaWiVf\iQg UeVXlWV iQ SeUVRQ UeWUieYal aQd acWiRQ UecRgQiWiRQ UeVSecWiYel\
aQd fXVe Whem iQ aQ aSSURSUiaWe maQQeU.

1.1 PHUVRQV UHWULHYaO

FRU SeUVRQV UeWUieYal, Whe gRal iV WR fiQd all Whe YideR VhRWV WhaW cRQWaiQ Whe TXeUied SeUVRQ aQd
WUack iWV SRViWiRQ iQ all fUameV ZiWhiQ Whe VhRW. TR achieYe WhiV gRal, iW Zill fiUVW XVe face
UecRgQiWiRQ WR fiQd Whe WaUgeW SeUVRQ, aQd WheQ WUack iWV SRViWiRQ iQ all Whe fUame Rf Whe YideR VhRW
XViQg RbjecW WUackiQg algRUiWhmV.



1.1.1 FacH UHcRJQLWLRQ

TR dR Whe face UecRgQiWiRQ, Ze Wake Whe fRllRZiQg VWeSV: (1) DeWecW faceV aW eYeU\ 5 fUameV iQ
VhRWV. (2) DeVcUibe faceV beiQg deWecWed ZiWh deVigQed feaWXUeV. (3) SelecW meWUic meWhRd WR
diVWiQgXiVh diffeUeQW faceV.

FRU Whe fiUVW VWeS, Ze adRSW Whe MTCNN meWhRd[1] Zhich haV SURYed iWV accXUac\ aQd
efficieQc\ iQ face deWecWiRQ. FRU Whe VecRQd VWeS, Ze e[WUacW a 128-dim YecWRU UeSUeVeQWiQg Whe face
feaWXUe fRU eYeU\ deWecWed faceV ZiWh Whe helS Rf dlib libUaU\[2]. FiQall\, Ze cRQdXcW cRViQe
diVWaQce beWZeeQ Whe WaUgeW SeUVRQ¶V feaWXUeV aQd deWecWed SeUVRQ¶V feaWXUe. We caQ geW fiYe UaQk
liVWV fRU a WaUgeW SeUVRQ becaXVe each WaUgeW SeUVRQ haV fiYe e[amSle imageV. We emSlR\ adaSWiYe
fXViRQ Vcheme[3] WR Whe fiYe UaQk liVWV fRU each WaUgeW SeUVRQ. ThiV meWhRd make SURgUeVV
RbYiRXVl\ b\ RXU RZQ RbVeUYaWiRQ(FigXUe 1).

FigXUe 1. Face UecRgQiWiRQ UeVXlWV diVSla\. We VelecW BUadle\ aQd SeaQ aV aQ e[amSle. FURm
Whe lefW cRlXmQ WR Whe UighW cRlXmQ aUe Whe 1VW, 1000-Wh, 3000-Wh, 5000-Wh aQd 10000-Wh
UeWUieYal UeVXlWV UeVSecWiYel\.

1.1.2 PHUVRQ WUacNLQJ

SiQce Whe face UecRgQiWiRQ meWhRd iV baVed RQ imageV, if Ze caQ¶W Vee Whe WaUgeW SeUVRQ¶V face
cleaUl\ (fRU e[amSle, ZheQ RQe WXUQV hiV back WR Whe cameUa), WhiV fUame ma\ QRW be deWecWed. ThiV
ma\ caXVe XV WR miVV maQ\ cRUUecW UeVXlWV. SR Ze adRSWed SeUVRQ WUackiQg WR addUeVV WhiV
SURblem(FigXUe 2).

FRU eYeU\ SeUVRQ iQ each VhRW, Whe fiUVW fUame ZheUe Whe WaUgeW SeUVRQ aSSeaUV iV XVed aV Whe
iQiWiali]aWiRQ fUame, aQd Whe RbjecW WUackeU iV iQiWiali]ed accRUdiQg WR Whe bRXQdiQg bR[ Rf Whe
SeUVRQ. The bRXQdiQg bR[ caQ be RbWaiQed b\ e[WeQdiQg Whe deWecWed face bR[ ZiWh a VSecific UaWiR.
ReVNeW50-SiamRPN iV chRVeQ aV Whe RbjecW WUackiQg mRdel. IQ WhiV Za\, Ze caQ geW Whe lRcaWiRQ
VeTXeQceV Rf all Whe WaUgeW SeUVRQV iQ Whe VhRW, Zhich iV XVed fRU VXbVeTXeQW feaWXUe e[WUacWiRQ aQd
acWiRQ UecRgQiWiRQ.

1.2 IQVWaQcH RHWULHYaO

FRU iQVWaQce UeWUieYal, Ze diYide iQVWaQceV iQWR WhUee caWegRUieV: emRWiRQ-UelaWed acWiRQV,
hXmaQ-RbjecW iQWeUacWiRQV aQd geQeUal acWiRQV.

1.2.1 EPRWLRQ-UHOaWHd acWLRQ UHWULHYaO

We gURXS cU\iQg, laXghiQg aQd VhRXWiQg WRgeWheU aV Whe fiUVW caWegRU\. We XVe emRWiRQ



UecRgQiWiRQ WR UeWUieYe VceQeV iQ Zhich VRmeRQe iV Vad, haSS\ RU aQgU\. We WUaiQ emRWiRQ
UecRgQiWiRQ mRdelV baVed RQ RegiRQ AWWeQWiRQ NeWZRUk[4] Zhile WakiQg FERPlXV[5] aQd CK+[6]
daWaVeWV aV maiQ WUaiQiQg VeW. DaWa aXgmeQW iV alVR SeUfRUmed, iQclXdiQg hRUi]RQWal fliS aQd
UaQdRm cURSSiQg.

1.2.2 HXPaQ-RbMHcW LQWHUacWLRQV UHWULHYaO

TR UeWUieYe hXmaQ-RbjecW iQWeUacWiRQV, Ze e[SlRUe Whe deSeQdeQceV beWZeeQ VemaQWic RbjecWV
aQd hXmaQ ke\SRiQWV b\ XViQg RbjecW deWecWiRQ aQd SRVe eVWimaWiRQ mRdelV.

FRU Whe RbjecW deWecWiRQ, Ze chRRVe YOLOY4 WUaiQed RQ COCO WR deWecW ke\ RbjecWV VXch aV
cRXch, ShRQe, SeUVRQ eWc. HRZeYeU, fRU Whe deWecWiRQ Rf RbjecWV WhaW QRW iQ COCO (VXch aV
cigaUeWWeV), Ze XVed feZ-VhRW deWecWiRQ [7] dXe WR Whe lack Rf daWa. FRU each claVV, Ze dRZQlRaded
aQd aQQRWaWed 30 imageV aV a WUaiQiQg VeW.

FRU Whe SRVe eVWimaWiRQ, Ze feed Whe VeTXeQce Rf hXmaQ bRXQdiQg bR[eV gaiQed fURm SeUVRQ
WUackiQg iQWR HRNeW WR eVWimaWe hXmaQ SRVeV (FigXUe 2). TheQ, Ze VimSl\ calcXlaWe Whe diVWaQce
beWZeeQ RbjecW lRcaWiRQ aQd WaUgeW SeUVRQ¶V iQWeUacWiYe ke\SRiQW WR meaVXUe Whe deSeQdeQceV Rf
RbjecW-SRVe VXch aV µhRldiQg_glaVV¶, µhRldiQg_ShRQe¶ aQd µViW_RQ_cRXch¶. BaVed RQ Whe VWUeQgWh
Rf Whe deSeQdeQceV, Ze diYide Whe iQiWial UaQkliVW iQWR VeYeUal gURXSV.

FigXUe 2. The SeUVRQ UeWUieYal aQd SRVe eVWimaWiRQ UeVXlW Rf a VeTXeQce Rf ke\ fUameV fURm RQe
VhRW. IQ WhiV VhRW, heaWheU iV RSeQiQg Whe dRRU aQd eQWeUiQg Whe URRm. AV Ze caQ Vee, iQ Whe fiUVW
fRXU fUameV, heaWheU¶V face caQ QRW be VeeQ. BeVideV, heU face iQ Whe 5Wh fUame iV QRW cleaU
eQRXgh. OQl\ Whe face iQ Whe 6Wh fUame caQ be deWecWed ZiWh a high VcRUe. TR geW eQRXgh
iQfRUmaWiRQ WR UecRgQi]e WhiV acWiRQ, Ze mXVW backWUack heaWheU¶V SRViWiRQ iQ Whe fiUVW 5 fUameV
XViQg Whe deWecWed bR[ iQ Whe 6Wh fUame.

1.2.3 GHQHUaO acWLRQV UHWULHYaO

OWheU iQVWaQceV iQYRlYe hXmaQ-hXmaQ iQWeUacWiRQV aQd cRmSle[ acWiRQV, VXch aV kiVViQg,
hXggiQg aQd gR XS-dRZQ VWaiUV, cRXld be eaVil\ UecRgQi]ed b\ acWiRQ UecRgQiWiRQ mRdelV.

IQ e[SeUimeQWV, Ze chRRVe WZR diffeUeQW mRdelV WR e[WUacW Whe feaWXUe fRU acWiRQ UecRgQiWiRQ.
The fiUVW RQe iV image-baVed meWhRd Qamed ECOfXll, iW caQ e[WUacW acWiRQ feaWXUeV diUecWl\ fURm
Whe UaZ YideR. HRZeYeU, iQ Whe dail\ life VceQe, WheUe Zill be a lRW Rf iQfRUmaWiRQ iUUeleYaQW WR Whe
acWiRQ Rf SeUVRQV, Zhich Zill haYe ceUWaiQ iQWeUfeUeQce WR Whe SUedicWiRQ effecW Rf Whe mRdel.
TheUefRUe, Ze iQWURdXced STGCN WR e[WUacW feaWXUeV RQl\ baVe RQ Whe hXmaQ SRVe. SiQce Ze haYe
eVWimaWed Whe hXmaQ SRVe XViQg HRNeW, WhiV aSSURach iV eaV\ WR imSlemeQW. IQ SUacWice, bRWh
mRdelV aUe WUaiQed RQ Whe KiQeWicV-600 daWaVeW.

GiYeQ Whe acWiRQ WR be UeWUieYed, if VimilaU acWiRQV aUe iQclXded iQ Whe KiQeWicV-600 daWaVeW, Whe
fiQal RXWSXW SURbabiliW\ iV diUecWl\ XVed fRU UaQkiQg aQd UeWUieYal; OWheUZiVe, Whe cRViQe diVWaQce



beWZeeQ Whe SURbabiliW\ feaWXUe RXWSXW b\ Whe SeQXlWimaWe la\eU Rf Whe mRdel aQd Whe SURbabiliW\
feaWXUe Rf Whe e[amSle YideR iV calcXlaWed, aQd UaQkiQg aQd UeWUieYal aUe SeUfRUmed accRUdiQg WR
Whe cRViQe diVWaQce. The lRQg cliSV aUe diYided iQWR mXlWiSle VhRUW VhRWV. FRU Whe UeWUieYal UeVXlWV Rf
mXlWiSle VhRWV, Ze Wake Whe mRVW VimilaU UeWUieYal UeVXlW aV Whe fiQal UeVXlW. TheUe aUe mXlWiSle
e[amSle YideRV fRU Whe Vame acWiRQ, aQd each e[amSle YideR caQ be calcXlaWed WR RbWaiQ a UeWUieYal
liVW, Zhich aUe ZeighWed WR RbWaiQ Whe fiQal UeWUieYal liVW. IQ SUacWice, dXe WR Whe Vmall QXmbeU Rf
e[amSle YideRV, Ze XVe TXeU\ e[SaQViRQ WR VimXlaWe mRUe e[amSle YideRV iQ RUdeU WR RbWaiQ a
higheU Uecall UaWe. SSecificall\, Ze VelecW Whe WeQ mRVW VimilaU VhRWV UeWUieYed fRU each TXeUied
acWiRQ, aQd WheQ calcXlaWe Whe SURbabiliW\ feaWXUeV Rf WheVe VhRWV aQd Wake Whe aYeUage YalXe aV a
QeZ TXeU\.

IQ addiWiRQ, iQ RUdeU WR imSURYe Whe fiQal UeWUieYal UeVXlW, Whe UeWUieYal UeVXlWV Rf all Whe acWiRQV iQ
Whe fiUVW WZR caWegRUieV deVcUibed iQ 1.2.1 aQd 1.2.2 aUe Ue-UaQked accRUdiQg WR Whe UeWUieYal liVW
RbWaiQed b\ Whe acWiRQ UecRgQiWiRQ.

2. CRQcOXVLRQ

ThiV \eaU, Ze imSURYe SeUVRQ UeWUieYal b\ iQWURdXciQg RbjecW WUackiQg algRUiWhm, Zhich helSV WR
backWUack Whe imSRUWaQW fUameV WhaW caQ¶W be UeWUieYed RQl\ b\ face UecRgQiWiRQ meWhRd. We alVR
iQWURdXce STGCN WR imSURYe ECOfXll iQ acWiRQ UeWUieYal WaVk. MRUeRYeU, RbjecW deWecWiRQ aQd
emRWiRQ UecRgQiWiRQ mRdelV aUe XSdaWed WR achieYe beWWeU SeUfRUmaQce. IQ Whe Qe[W \eaU, Ze Zill
WU\ WR miQe mRUe iQfRUmaWiRQ fURm We[W aQd aXdiR.

AcNQRZOHdJPHQW

IQ WhiV SaSeU, BBC EaVWEQdeUV fUameV aUe XVed fRU QRQ-cRmmeUcial iQdiYidXal UeVeaUch aQd
SUiYaWe VWXd\ XVe RQl\. BBC cRQWeQW iQclXded cRXUWeV\ Rf Whe BBC.
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