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Camera Motion Detection Using Estimation
of Motion Vector’s Angle

Jae Ho Khni Jang Hoon Lee”,

ABSTRACT

T
Soeun Jang

In this paper, we propose a new algorithm that is robust against the effects of objects that are relatively
unaffected by camera motion and can accurately detect camera motion even in high resolution images.
First, for more accurate camera motion detection, a global motion filter based on entropy of a motion
vector is used to distinguish the background and the object. A block matching algorithm is used to find
exact motion vectors. In addition, a matched filter with the angle of the ideal motion vector of each block

is used. Motion vectors including 4 kinds of diagonal direction, zoom in, and zoom out are added

additionally. The experiment shows that the precision, recall, and accuracy of camera motion detection
compared to the recent results is improved by 12.5%, 8.6% and 9.5%, respectively.
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Fig. 1. Direction of motion vector in accordance with
camera motion,
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Search Area

p=7
16

Fig. 2. Block Matching: Macro block of side 16 pixels,
search parameter p of size 7 pixels,
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Fig. 7. Animations used in experiment, (a) Frozen and
(b) Big Hero.
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Table 1. Comparison of Precision, Recall and Accuracy

Recall Accuracy
PM Ma PM Ma PM Ma

Pan 0.9403 0.8275 0.8869 0.8674 0.9666 0.8761

Tilt 0.9179 0.7250 0.7951 0.6904 0.9714 0.8857

Zoom 0.9583 0.8888 0.8868 0.7529 0.9713 0.8619

Average 0.9388 0.8137 0.8562 0.7702 0.9697 0.8745
3 o & AFATL AR A 22 HE G o iFste &Y AREFE AT F-E£U w7l
Z3} vlw o TRECVIDONA AAshe 7]1&=3 Fste Fool Wt o] YRelA Z mrell vE
W% W Pand} Tito] ] 7129] ZAHH Recall BTF Y78 b3} 2o}, 53], Zoom Inol A ¢ 93} ofju]
O =2 FX& B2 [12]9 dugEs & 4389 A7 e AL & F Avh LY, Zoome] SAA
lJ:_ e s destitt. AF dHeole R ofztun] o] 3ol FYo] obd ¢ FollA FhulEt FHYE

A oymold ZFd FE H dlo] 2 A
FZE7 21071€] SE(shot)& AHE-FTE Pan, Tilt, Zoom
zrzbe et B =F oA Atete B2 (PM) 3
SIFT €38 F[23]S o] &3 [12]9 o] o
Precision, Recall, Accuracy [24]3k< ¢}&] Table 1
o Attt

Precisione 3 ¥ 12%, Recall®] 73-$- 7%, Accur-
acyw 9% ol ozl AE=EE U &+ UATh
%, B SHANA Ae i) =Tt v
AR 52 A3 s BRATh

QHete daElES ol &5t FAE v

] g A9E Au Rk o 42480049
o =2 3o AQlehE WAE 20134 %
2kl ‘7=]€ Gl A FE9 33570 9] dlolE e} ‘Y]
Bl 2o A FES 210702 vlolE o HEAA A
g 3t om o} Table 2004 1o th3 A2 1B
Qltt.

Fig. 8& ‘A& 470llA F23 47 doJEoH
Zoom In®| 7iW g} F2 S B =FoA Atk
walo g gula A grohdl A3 Ho]

otk 4k kol M o] Fhulet &gl

el
=
A [¢)

in}

EEREER

]
| @70lm A

Fig. 8. Example of experiment data (Zoom In).

Fig. 99 19 “ﬂ Bloj2 A FE A
Ej°o]™ Pan Right9] 7lvlgl +23UE £ =EA
Atshs Waoz gutaA Zohd A HolE
Aol dAlo|t}, Alzko] ZEof wE} Pan Rightd) 7}
et 247 A sHe] JAEET fFE 0]

Table 2. Precision, Recall and Accuracy of Proposed

Method
Precision Recall Accuracy

Pan Left 0.9750 0.7800 0.9642
Pan Right 0.9286 0.8125 0.9642
Tilt Up 1.0000 0.8000 0.9851
Tilt Down 0.7241 0.9130 0.9701
Zoom In 1.0000 0.8036 0.9672
Zoom Out 0.9020 0.9020 0.9701
LD 0.5714 0.9524 0.9522
LU 0.7667 0.9200 0.9731
RD 0.9500 0.9048 0.9910
RU 0.6522 1.0000 0.9745
Average 0.8470 0.8788 0.9711

Fig. 9. Example of experiment data (Pan Right).
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Table 3. EMT on each MT in Fig. 8,
e | o L Lo Lo [ o T [ [ [
EMT | 122801 | 151695 | 2491.95 | 746.95 | 447.80 | 232858 | 931.25 | 1600.18 | 904.65 | 2030.21
Table 4. EMT on each MT in Fig. 9.
e [l L [ o L | [ Lo [ [ w0 [
EMT | 31742.91 | 13996.80 | 20135.88 | 21703.61 | 21461.34 | 2314522 | 30481.20 | 26021.73 | 1652852 | 15827.43
Table 5. ET on each MT in Fig, 10,
e [l L [ o L [ [ Lo [ [ w0 [
BMT | 593198 | 5849.16 | 6511.09 | 5813.84 | 6290.90 | 5589.69 | 6015.16 | 6457.22 | 6255.14 | 6538.15
2ol o] A ML Fivete] SA U ¥k of whz} = WEl o o] o]H & A FEAH
el 9Z o2 YA olF3te AL AR T F Zragnh e AA Y FA Qo] 3o e 2
At} o] A= JA] Pan Righte] 23} o4 %|7} A & A 7hete SA9F #Ho] e A B
7 s & 5 Ak A e 9] o] AA B FojA7] wjFol &arelE
3, A ATl A AE LR/l Fd 1&S AgAo] HojZi}. o]e} 2 S BYslr] {%
B3z 3t} Fig. 102 Tilt Downel 7hdlgl &-21Y weko 7 wAd WEE o J85A 223 @ 4 9
S & =EolA Adsts Baoz R Fohd A T ¢uEES HE3HA 2EF A doAA o
dlolE gl Aot Al A} k& Tilt Down AlstE gA[25]0] A&3ttd o e A3Es
olA T FA A= Zoom OutZ A FHAUoh 1 F AL Aol
olfr= A& FA Y MA Y o] A
o] e gfRES AX st Q7] Wi FaEd 548 8
A 22?32;?2; ﬂ;} ‘;“j:jr; » el vlad shielel 39 39E
- = = s g wbe AR o] el Q1 Rl of g} A E
HES A AATEBE I RE AR E gz Avie $49¢ B AES W 5
TR RuASSE FIARE BAMAF ARG gr gz gneBe AdsAT wA, w4
: Z;:o?jg?;ﬂi E‘f?j]jj;f; s szt $249 2L SAske] wA wEle] A=
= v B o T 232 7vtow 3 Z2W A JHE At
F JARE st AukAQl wrle} At TdxEE AT ANE TREYT, BE AF FTZE o]
|3t TGRS AHT A7 WARER
o8 o] RAMEE otk &, 4 59
oAl B W] Aol AYPHEE Tl 7t
Wt 22US AESAT AtE Bas T A
g 224 A2 A7t vudd dxnEE 2ot
Precision2 3+ 12.5%, Recall®] 7% 8.6%, Acc-
uracy+ 9.5% WHE A E AT
Fig. 10. Example of experiment data (Tilt Down). 213 HolHE 53 B4 492 1A g BEE A
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St=7} =gkout, shwe] wrs} o5 AL wjAel &
A 7= o]2old =4 WEE AdE 2 +
T A%, E Zoom®| FAAC| g Fdo] ohd
A% SolA A $49e AEd) AEAT F
F o3 BAMES AT AZE A7t Wad
Zolw, E ofjujwo]d®wal ohe} o) chokdk mA <
BojFe gaelx 28 shs Aot
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