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Abstract

Object detection is one of the key problems in core computer vision. With wide-scale
applications, the area has been a mainstay of the vision research for over a decade.
As a significantly challenging subset of the general problem, pedestrian (or person)
detection has been, and to date remains, one of the most challenging vision related
tasks. The modelling of any object detector relies on three tasks - dataset, feature
extraction backbone and detection head. Each of these tasks are well researched
problem statements, but there are still gaps which we attempt to address.

Many datasets have been made available for pedestrian detection over the years,
but none with the chaotic complexity of the city roads of a developing nation like
India. Hence, in our first work, we created the first video based Indian Pedestrian
Detection Dataset, where we recorded pedestrian instances using a dashboard camera
on different roads of New Delhi. For ease of annotation, we also developed an in-
house video annotation tool, LabelVDOS, which help annotate pedestrian instances
across a large number of sequential frames with ease using interpolation and minimal
adjustments.

Addressing our second objective, we identified a gap in the training of the popular
Feature Pyramid Network (FPN) [1] based detection heads. Multi scale proposals
generated by FPN [1] are dependent on a set of various hyper parameters, which

critically affect the quality of detection of any model that uses it. In our second
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work, therefore, we show the effectiveness of choosing FPN [1] hyper parameters
based on the dataset statistics of application when we show an improvement in the
detection ability of the ResNet-50 [2] based RetinaNet [3] model when ablated over
a large range variations of the hyper parameters in comparison to its vanilla setting
on the Caltech [4] as well as the Indian Pedestrian Detection Datasets.

While looking into feature extraction backbones, we found that over time, the
research in object detection has evolved from using simply CNN based backbones to
the use of models which were earlier designed for completely different tasks. One such
crossover that was highly successful was the introduction of transformers [5] in vision
applications. We identified the limitation the available models pose in terms of the
immense computational capability as well as training time they require and, there-
fore, employed ConvMixer (CM) [6], a much simpler yet powerful feature extraction
backbone which performs at par with Vision Transformers (ViT) [7] on image classi-
fication. We integrated the CM model to a Faster RCNN based detection mechanism
and created a novel object detector, CM-Det. Upon comparison, we found that CM-
Det, with anchor parameters optimized on basis of our second work, outperformed
ViTDet [8] on the Indian dataset in terms of mean Average Precision (mAP).

We also developed a socially relevant use case application of pedestrian detection
with a Social Distancing Monitoring System. We used a pre-trained YOLO V3 [9]
and SORT [10] tracker to generate detection and assign them unique IDs for the
duration of their visibility. We then use a combination of homographic projection and
Euclidean distance measurement to record whether a given pair of IDs are violating
the social distancing norms of distance and duration of violation, hence incorporating
both guidelines issued by the WHO regarding social distancing.

To summarise, we present incremental work in prominent research aspects of
pedestrian detection as well as introduce a much needed baseline for application of

pedestrian detection in the Indian road scenario.
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SIN

PR HY TaeTT A HTeoiore [Searerst T TAEATIT H & Teh § | AT JATH I 311 & 1Y, T &7 Teh &2Ah
U 3T AT A T ITHUT S HET IR 6T & | AHT FHAEIT & Teh HAgedquT §9 § TAlchqol Iudd==a &
& #, Yoo I (@ eafEa) wwmﬁﬁﬁiﬁa@gﬁ%ﬁnﬁﬁﬁﬁwm%mmaﬂm?ﬁ%l el
oY 3iTeoiare f3eare 1 ATl I 13t I (IR FIATE - ST, IR TaFaeFI dhald 3R S es| a8 a
T 1 TS ARG T MY FhT 370 TATIT FUA &, Afhet 3137 ot AT § oeg g G d A FIII@ A & |

e o aul & Yeol AITITT T TdT T & TT S ST 3Tt T TV 8, Afehed 3R S Tashraeier Ger &hr
QTELT TSR T 3RTSTh SIfeeldl & IR H PIS SATTPRT 3TASY gl & SHTAT, 39T Ggo! 1 H, §H Ugoll AT
TR AR Yot AT fSearerst ST ST, STl § A o15 G ool hl Ta et Hgehl TR S2rals AR 1 3uANT leh
deot Totet arell T Tean3it @ Repls fham| wareersT 7 3maeh & fAT, A T S-g39 Afsar uareer &,
AerdrB3NTy i IR Ad fram 8, St Sexaterret 3R sgsTas HHATAISTE ST 3TN lah 3TN A &S feshiAeh AT
# Yoo ITHT 3ETEL0N hl UaAlee Filal H Heg FHaT e |

3791 GER 3ESRY I SO A G, §HA el (92 Prer FORITAS Aeadh (Thehe) menfa feeerere gga & yfRuator
# TR 37 T g T | THHT GIRT 3ced SE-FeRT T T fEesT gTguRiNTaest & veh de W AR @A &, S
SHRT IYANT H¥e aTel TohalT 81 ATSel Y TgaTet hr JUTTHT I 73R & F FeITIT Tl 8 | SHTAT, GAN GE HIH H,
gH uftadhee & ST JiesT & MUR W UTHEUT FERIRE 9o &1 garmasierar e §, 9 &
BISUTRTHICY h1 Teh 31 {7 THeT T TR JUeh e TR THAC-50 TR WeeATeie Alsel hi agare aTHar A gur @
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ProR fAShYOT Sehellet 9X IR A §U, §HA I o TAY &A1Y, Jieoiere BT  Aeqaeitet el AT
3R Sehale &l 3YANT el J e EHTS«T%WHH?WH:@N%ET%N T G H 3o i & forw
f3SiTgaT foh aTw | O €1 Teh ShiH3iaR it 37caTereh Hhel TgT, T8 YT TTOC AL & STABIEN T LEATCT| g
3T ATSAT #hi TaRITel HFCYLATeT &THT & AIY-HTY 3eTeh [oT 1AL TGO THY & VG H 3o~ glet aTer
AT Fr ggare ST 3R safav, SeafAaa (TUa) ﬁﬁﬁﬁam,ﬁwa@ﬁwaﬁm%mmw
fsehryor g & S AT SrgwiaT ( AI3MSET ) & e Ye2le HldT & Sia J3fHIor . gHy WuH AgeT 1 dof
ITRETATH TR TSFAT o 7 Uehlehel fohall HIX Teh 71T Hieoiore TSy, HIUH-ST T | Tolell el W, §HA
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§H HIATTSTeh G IR JUTTT & A1 Yol ITTT T T oTaTTe T Ueh ATHTTSTeh ® & TIHTITeh ST T 3921
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IFATSTT g1 AT & HAToTeT T STATIT T & Toh AT TS T T SIST g1 AR Ieerae I 37afr & ArATTAS g1
HIICST &l Soeltlel Y TG &, SHTAT ATHTISTeh Gl o HH H SecgUa3i GaRT SR fehT AT alet feenferd it st emfarer
frararar g
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