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1) GTAS 0|8¢t £ ¥F Ho|E{ X 1= (GTA-Crime)
= Grand Theft Auto V(GTA V), Rockstar Advanced Game Engine(RAGE), ScriptHook &-&

E —
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Step 1. Set config

Step 2. Save location & Assign ROI

Step 3. Generate scene




2. 71 H|O|E{ Al 1=
2) GTA-Crime H|O|E{All

Z & 2 (Stabbing) B4
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1) HOfH = ol TR0l A 2] =02l M2 (domain adaptation, DA)
= J|E HAQ HIC| 2 EHR{of M 2] =09l M-Z 2 computational cost’} 2
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4. 0|1 S ESHX| 22 HE
1) Video anomaly detection(VAD) & N &
= VAD ZEE AFE3H0 GTA-Crime(GTA) HIO|EH{ Al =@l XS =t 240l
=  RTFM, UR-DMU, MGFN, CLIP-TSA, VadCLIP (13D 37l, CLIP 27l) 2= S AtE
= UCF3: UCF-Crime ™A H|O|E{Ml & Fighting, Shooting, Normal M| 7H2| S22 ALE
v St& OIO|Ef: UCF3+GTA 7} O|O|H: UCF3
= A% A0 UCF3+GTA(with DA) &20| 7tE &2 AUC H4+E =Y
X

TA-Crime 7} CIO[E{ Sa} T X CHR|olM 2| =0Q H30| fRads HO0E

U

RTFM 85.43 84.98 87.27
UR-DMU 86.04 81.39 86.47
MGFN 82.55 79.37 83.64
CLIP-TSA 78.75 81.62 82.66
VadCLIP 73.59 74.60 74.79
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oo O

2) Ablation study

S K=2
1o

 NOjA ohg dAS S Il oAl =oel H-32|
= WGAN-GP loss = CycleGAN loss 1%
» A Z1 WGAN-GP lossE AFERS Mef Hl=xet AUC d5
= M| st S 0| 8¢t oA THelofAMel =HQl 3o RO LS
RTFM 85.43 84.98 87.28 87.27
UR-DMU 86.04 81.39 86.35 86.47
MGFN 82.55 79.37 84.35 83.64
CLIP-TSA 7/8.75 81.62 81.65 82.66
VadCLIP 73.59 74.60 76.84 74.79
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ICASSP 2025 =& N|=

1
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3. 1 &2E 0|88 CIsH VAD R EIO|A Q| M SkAL

(ICASSP 2025) 2025 IEEE International Conference
on Acoustics, Speech and Signal Processing

Date: 6-11 April 2025
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Conference Paper Submission Deadline: 09 September 2024
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[1] https://github.com/ta-ho/GTA-Crime
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for j in range(args.critic_iter):

1 GAN-GP IOSS fundion real_data_wv = autograd.Variable(ucf_features)
] ‘ A ' netD.zero_grad()

z: fake (GTA-Crime)
1. Feature Adapter loss x: real (UCF-Crime) D_real - netb(real_data_v)

D real = D _real.mean{)

D real.backward(mone}

Le = —E,.p, [D(G(2)]

fake = netG{gta features)
inputv = fake

D_fake = netD(inputv)

D fake = D _fake.mean()

D _fake.backward(one)

2. Discriminator loss

gp = gradient penalty(netD, real data v.data, fake.data)

WGAN loss Gradient Penalty gp-backuard()

| [ A \ D cost = D_fake - D_real + gp
[ \

LD = IEZ~PZ [D(G(Z))] - [Ex~1p>r [D (x)] + A]EJZ'VIP)%[(” V;ZD(J’Z) ”2 —1)2] Wasserstein D = D _real - D fake

optimizerD.step()

Wasserstein D list.append(Wasserstein D.item())

<WGAN-GP> Real feature
for p in netD.parameters():
p-requires grad =
\ netG.zero_grad()
.. fake = netG(gta_features)
Discriminator) ==>  Real / Fake G - netD(fake)
/ G.mean()
i F.cosine similarity(fake, ucf features, dim=2).mean()
—) —) cward({mone)
G _cost = -G

optimizerG.step()

Fake feature




( (paraneter) criterioncth: Any source_rec, target real, source fake, target rec, n

1 o cyCIeGAN IOSS fu nction z: fake (GTA'Crlme) N izztl:i;dz criterionGAN(netD S(target fake), True)

x: rea | (U C F _C ri m e) lossF_T = criterionGAN(netD_T(source_fake), True)

lossCyc_S = criterionCycle(source_rec, source_real) * args.lambda_S

1 . Featu re Adapter IOSS lossCyc_T = criterionCycle(target_rec, target real) * args.lambda T
GAN loss (MSE loss)

if args.identity flag == True:
source_idt = netF_S(target_real)

LG — ]Ez~]P>Z [(DS (GS (Z)) _ 1)2] + [Ex~]P>T [(DT (GT (X)) _ 1)2] lossIdt S = criterionIdt(source_idt, target real) * args.lambda S * args.lambda_idt

target_idt = netF_T(source_real)

+ ]EZ~IPZ [” GT (GS (Z)) - Z” 1] + IEx~]P’r [” GS (GT (_X')) — X ” 1] . lossIdt T = criterionIdt(target_idt, source real) * args.lambda T * args.lambda_idt

‘\ lossIdt S = 0.9
. lossIdt T = 0.8
Cycle consistency loss (L1 loss) -
lossF = lossF S + lossF T + lossCyc S + lossCyc T + lossIdt S + lossIdt T

2. Discriminator loss

— —1)2 2
+ ]EZ~IP>Z [(DT (Z) _ 1) ] + [Ex~[P>r [DT(GT (X)) ] def backwardD(args, source_real, target_fake, source_rec, target_real, source_fake, targ

target pred real = netD S(target real)

return lossF, lossF S, lossF T, lossCyc S, lossCyc T, lossIdt S, lossIdt T

lossD S real = criterionGAN(target pred real, True)
target_pred_fake = netD_S(target_fake.detach())
lossD_S_fake = criterionGAN(target pred fake, False)
lossD S = (lossD_S_real + lossD S_fake) * .5

<CycleGAN> Real / Fake Real / Fake
1

Discriminato
(source)

Discriminato
(target)

source_pred real = netD T(source real)

lossD T real = criterionGAN(source pred real, True)
source_pred_fake = netD_T(source_fake.detach())
lossD_T_fake = criterionGAN(source_pred_fake, False)
lossD T = (lossD T real + lossD T fake) * .5

return lossD S, lossD T

Real
feature




HANYANG UNIVERSITY

3. Additional Experiment(1)
1. UCF-Crime2| 2 E E2{AE AIE5I0| VAD 713

+GTA-Crime +GTA-Crime +GTA-Crime
(w/o DA) (w WGAN-GP) (w CycleGAN)

VadCLIP 87.61 87.06 87.31 86.59

VAD model UCF-Crime

2. UCF-Crime €& H|O|E|

Road

# videos

l GTA-Crime =7} Fighting +124, Shooting, +146, Normal + 262

Road

# videos 1062
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3. Additional Experiment(2)

1. GTA-Crime €& % GTA-Crime E7}

VAD model AUC(overall) AUC(shooting) AUC(stabbing)
RTFM 84.02 78.96 84.05
UR-DMU 80.13 70.09 71.89
MGFN 76.18 77.93 86.55
CLIP-TSA 84.49 86.06 87.09
VadCLIP 71.36 78.84 64.35
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4. H|O|E{ 4 H|

1. GTA-Crimel} 7| E H|O|E{Al H|w

Dataset Fatal violence types CCTV view Synthetic # videos Resolution
UCF-Crime Fighting(A), Shooting O X 1900 320 x 240
XD-Violence Fighting(A), Shooting A A 4754 Multiple
CCTV-Fights Fighting(A) A X 1000 Multiple
GTAVEvent None O O 54 2560 x 1440
Ubnormal None O O 543 Multiple
GTA-Crime(ours) Stabbing, Shooting O O 532 1920 x 1080




5. Snippet T4 Al

1.

Snippet 1'% 4]: Uniform & 4|, Padding & 4]

= H|C|29] 1670 =2 /}S 1702 snippet2 2 9
= 1 snippet = 16 frames (O Al: 400 frames — 24 snippets)
= obs Al HIA] F89= ?I5H 2= BT 22 snippet =&
= VAD ZEO| HE5t7| {8 &2 7HF2| snippetsL = H

= Pad, Uniform B4l 9 2 snippet = H 4

Pad

24 (snippet)
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6. B O] BX| A=t

1. UCF3 &&

I — o T
#o 0 stoppers = <™

1800-577-8477 (TIPS) — ! 1.0 4

Score

Score

test_video.mp4

25 75 100 125 150 175
Frame
test_video.mp4
scol
25 75 100 125 150 175

Frame
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