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Perceptual Hashing

* Generate fingerprints for images

(a) “e2a43f415352c3f5” (b) “e2a43f415352c3f5” (c) “fc231cf82376b90c”

Hamming Distance =0 Hamming Distance = 32



Perceptual Hashing for Reverse Image Search
Catfishing / Dating Scam Detection

Pages that include matching images @ T1nEye seselk  GOONNORE)  PYOAUHE

https://rearfront.com > fake-profile-using-models-pictur... v

Guy Made A Fake Profile On Tinder Using A Model's Picture ...

&= 1200 x 627 - Apr 15, 2018 — Guy Made A Fake Profile On Tinder Using A Model's @ Upload

Picture To Show How Girls Respond To Creepy Messages From Hot Guys.

https://brainstudy.info » images » how-to-create-fake-ti... v

How To Create Fake Tinder Account - brainstudy.info
&= 1200 x 627 — Tinder Without Phone Number: Can it Work and what are the ... So, |
" did a terrible thing and made a fake profile.: Bumble. Start - Woman ...

13 results
Searched over 49.6 billion images in 0.4 seconds for:
Screen Shot 2021-10-03 at 1.01.17 PM.png

Include 2 results not available
https://brainstudy.info » images » how-to-fake-a-tinder-... v
How To Fake A Tinder Account Articles from 2021 - brainstudy ...

@ 1200 x 627 — Tinder Line With Beth How To Find A Fake Tinder Profile. Perfect
"% meme response for fake tinder accounts - 9GAG. How To Spot Fake Tinder

Profiles, Bots, ... Sort by best match ~ ~ Filter by website / collection

Ell, 24 https://cheezburger.com » guy-trolls-vain-tinderellas-by... v

Guy Trolls Vain Tinderellas By Using Model's Pics On His Profile
503 x 498 — Guy Trolls Vain Tinderellas By Using Model's Pics On His Profile. This
is either fake AF or people are just always down to grab a free coffee, and

www.thepopdaily.com
© 7 miles away pop y
author/lacie/ - First found on Mar 1, 2017

Filename: c061911574762b9227edc6bf9d78ff96.png (701 x 701, 484.4 KB)

Sunday fundays > lazy Sundays 3 disregard ...
Skiing > snowboarding
Electric guitar < acoustic guitar (but | play https://pxs.hphmmelas.site » fake-tinder-profile-maker-... v
both) Category: Fake tinder profile maker online - Pxs
k _: 1200 x 627 - Jan 7, 2021 — The guy in the right however, will score 10x more
Peanut butter > jelly (Though, they still go ! = matches because of his picture quality. Tinder FAKE Profiles - Is Tinder Dead? X X
together pretty well. Maybe we will too.) Q.. www.tinderseduction.com

male-model-tinder-case-study/ - First found on Aug 11, 2018
male-model-tinder-case-study/ - First found on Jun 7, 2016

Filename: Model-Profile-Pic-2.png (280 x 280, 38 KB)

Go gle >

@ tinder -




Perceptual Hashing for Misinformaiton Detection

Communist

*STACEY

#MusllmBrotherhood

Original image — Semantic ., Egdited image
Xo Changes Xm

Pages that include matching images

www.snopes.com » Fact Checks » Fauxtography v

Does This Photograph Show Stacey Abrams Touting the ...

797 x 980 - Nov 6, 2018 — A photograph of Georgia gubernatorial candidate Stacey
Abrams posing with Linda Sarsour (a Palestinian-American Muslim political
activist) ...

www.washingtonexaminer.com » weekly-standard » fac... ~

Fact Check: Did the Muslim Brotherhood Show Support for ...

e 1 998 x 954 - Oct 17, 2018 —Aphoto of activist Linda Sarsour and Georgia candidate
um for governor Stacey Abramggz= aid over

the ...

twitter.com > staceyabrams > status v

Stacey Abrams i s le: "Prq
: 1591 x 2048 - Jan 20, 2018 {E
@womensmarch natisndl Co g
women SReEr up, ...




What if the Attacker Can Do More

Attack image

d

ABRAMS ),

#Muslin

Pages that include matching images

www.ajc.com > blog » politics » out-state-political-forces-...

National forces help shape Georgia governor's race

adooutStacey Abrams: "Make sure she wins." TH
appearance ...

thrive.

www.facebook.com > stacey.abrams.77 » posts » it-was... ¥

Stacey Abrams - It was a pleasure to host Sen. Kamala ...
“ o/l 898 x 960 — Kamala Harris yesterday in Atlanta during our "Drive to History." Sen.
Harris' commitment to public education, criminal justice reform and social justice

makes hera ...



This Paper.

* Primary goal:
* Generate attack images to subvert perceptual hashing based image search

Look similar + Have different perceptual hash values
A\

Original image X, Attack image X, _

e Secondary goal: theme here . Textbox a little bit left
* Blackbox model
* Robust against practical defenses




Background: pHash Algorithms

e Standard process:

) ) ) mm)  64-bit binary
hash string

Input Reduce size  Compute Reduce DCT Frequency
(e.g.,32*%32) DCT matrix (e.g., comparison
Reduce color frequency 8*8), Compute
median DCT: Discrete Cosine Transform

* Challenges:
* pHash is not diffentiable
* Design a function to approximate pHash process and estimate the gradient



Our Attack Algorithm

minimize D(xa’ xo) +c- f(be xo) X,: The attack image
Xa X,: The original image
Visual difference Similarity in hash space

l h f (x4, x0) = max{tanh(1 — [H(xq) — H(x,)|/d;), 0},
Hamming Distance
* L, Distance
e Structural Similarity Index Measure(SSIM)
* Learned Perceptual Image Patch Similarity (LPIPS)

(normalized)

Targted
Hamming
Distance
threshold
(normalized)

For a 64-bit hash string, if the attacker aims to cause
20-bit difference between x, and x,,
targeted d,=20/64=0.3125



Our Attack Framework: Basic Attack

* Grayscale initialization

Grayscale
, Initialization | ==p | RGBAttack
& 4 & 4
RGB image Graysclae image Noises learned Model converted
Noise applied

* Attacking grayscale image will reduce the attack search space
» Standard perceptual hashing algorithms calculate hash codes based on grayscale images



Our Attack Framework: Advanced Attacks

Attack over Input Ensemble rr)l(in D(x, x,) + ¢ - (f(x, x,) + z f(x,, t(x,)))
a teT

(AoE)

X, differs from X,
Motivation: search engines

may have processed the
original images

set of t(x,) with at least d;

Rotated Disproportionate
Scaled




Experiments Setups

* Datasets
* ImageNet
e 1.28 million images
* Face Images — Catfishing / social network impersonation detection
* 1,081 images
* Image Manipulation Dataset (IMD) - Misinformation detection
* ~ 2400 images

* Target perceptual hashing algorithms

e Standard pHash

* Blockhash (Block Mean Value Based Hash)

 Slice the image into blocks
* Each bit is calculated for one block by comparing it with neighboring blocks

11



Emulate Image Reverse Search

/Imagel\let + FaceD
\\128mllllon |my

“d4927970c2cd7b51” SEE

Send query attack image

v

A

“Obeacl122bdb2b0a3”
Pick distance threshold 7,
return all images whose hash Hamming

Distance Difference<=1

”ed929b64699a9295”/
Example: T = 0.2 for pHash in order to control False Positives < 10

Backend Database (pHash)

Search Evaluation Metrics | Explanation

Average false positives (FP) Average number of returned irrelevant images

Top-K Hit Rate (Top-K HR) True match images are among top-k returned images

Failed Query Rate (FQR) True match images are not in returned images 12



Impact of Grayscale Initialization

Efficiency of grayscale initialization VS. direct RGB attack

m Target hash distance d, = 0.15

Hash Distance | Perceptual Diff. (LPIPS) Num of Iterations™
Direct RGB (Baseline) | 0.153 0.039 198.52
Grayscale + RGB (Our) @ 0.156 0.005 22.98 + 1.52 =245

Basic attacks against pHash using 50 images from ImageNet

Num of Iterations™: number of iterations to find the (first) targeted attack image



Basic Attack Standard pHash

Highly successful attack

Target hash distance d; = 0.31

ash Dist Perceptual Diff. #HFP Top-5 HR FQR
ImageNet 0.310 0.034 3.38 0% 100%
Face 0.293 0.050 3.32 6% 94%

T =0.2 for phHash in order to control FP of the search engine < 10

Clean LPIPS=0.0004 LPIPS=0.004 LPIPS=0.030

¢ vy

Clean LPIPS=0.015 LPIPS=0.097 LPIPS=0.185



Basic Attack Blockhash

Highly successful attack

Target hash distance d, = 0.31

Hash Dist Perceptual Diff.  #FP Top-5 HR
ImageNet 0.314 0.049 0 0%
Face 0.313 0.119 0 0%

T = 0.14 for Blockhash in order to control FP of the search engine < 10

Clean d;=0.15

FQR
100%
100%

15



Advanced Attack Results

Disproportionate Scaling (t3)

Slightly stretch the image by increasing the width
to w (scaling factor, e.g., 1.1) times the original
width. Crop the image.

Rotation (t2)

Rotate an image by a
small angle and central
crop the image.

Cropping (t1)
Remove 2.5%
edge of the image

Attack Method Blockhash, Target hash distance d,= 0.15

Hash Dist Perceptual Diff.
AoE 0.15 0.049
AoT1 0.150 0.122 o e
Clean AoE AoT2
AoT2 0.160 0.164 Example images for the advanced attacks against
AoT3 0.155 0.122 Blockhash with target hash distance d; =0.15

Advanced attacks against Blockhash using 50 images from Face dataset

16



Real World Experiments

%TinEye Google Yandex 52 wicrosoftBing
* Real-world search engines return multiple versions of the images
* Need to manually examine the results to calculate true/false positives

* Procedure:

* Small scale
* Run multiple algorithms on 5 random images
* Pick the strongest attack

* Large scale evaluation

17



Real World Experiments: Tineye Search

Search Technology Products About

Paste or enter image URL

2 results

Searched over 50.0 billion images in 0.7 seconds for: image.png

Sort by best match  ~

Filter by website / collection

evecentre.com.my
index.php - First found on Nov 4, 2019

Filename: h h bout-eve-7 17.jpeg (2560 x 1140, 114 KB)

herstelgerichtluisteren.nl

inzichten/ - First found on Nov 7, 2019

Filename: nathan-dumlao-533483. lash 250.jpg (400 x 250, 18.9 KB)

TinEye

=7

Search Technology Products About

nage URL

0 matches

TinEye searched over 50.0 billion images but didn't find any
matches for your search image. That's probably because we
have yet to crawl any pages where this image appears. TinEye
is always crawling, so try your search again soon. See our FAQ
for other reasons we may not have found your image.

Using TinEye is private. We do not save your search images.

18



Real World Experiments: Large Scale

* Pick the best attack algorithm (AoT3 Disproportionate Scaling pHash)

* Test on 50 images from the Face dataset
* Slightly tune up targeted hash distance d, from 0.31 to 0.34
* Increase the disproportionate scaling factor from 1.1 to 1.24

Avg. Reduction Rate* 100% 88% 100% -1364%

Top1l Hit Rate 100% -> 0% | 88% -> 36% 34% -> 0% 82% -> 58%
Top10 Hit Rate 100% -> 0% 96% -> 36% 34% -> 0% 86% -> 58%
False Postive Rate* 0% ->100% | 11% -> 66% 66% -> 100% 21% -> 90%

Avg. (Average) Reduction Rate*: The rate of returned results reduction
False Positive Rate*: The rate of irrelevant images among all returned results



Real-world Attack Case Study

(a) Original Image (b) Cropped Image to Spread Misinfo November 6; 2020 preSidentiaI election

“A Pennsylvania elections worker actually . o . -
filling out ballots rather than counting them” (a) Original: a ballot counter was transcribing

ballots that had been damaged

(b) Cropped image : the election worker is
Google: 160 matched  fj||ing gut the ballot

TinEye: 4 matched
* Can still find the original / source image
* Show in fact-checking websites

(c) Attack image:

Google: 0 matched e AoT3-pHash
TinEye: 0 matched

Google: 11 matched
TinEye: 0 matched

(d) Attack image
* AoT3-Blockhash

(c) Attack Image (d) Attack Il;1age

20



Potential Defense

Server-side Robust pHash

Defense

Hash Ensemble:

The server uses pHash, Blockhash, aHash,

dHash and wHash

User-side Robust Search

Browser Extension:
Preprocess the images before the search

&

Adaptive
Attack
Works!

Hash Distance Target Dist d;=0.31 Perp. Dist | Searching Results

pHash Blockhash aHash dHash
ImageNet 0.368 0.327 0.366 0.438

Face 0.371 0.317 0.354 0.421

wHash Top-5 HR FQR
0.386 0.109 2.88 0% 100%
0.375 0.146 3.38 0% 100%



Potential Defense

Hash Ensemble:
The server uses pHash, Blockhash, aHash,

Server-side Robust pHash

dHash and wHash

Defense

User-side Robust Search Browser Extension:
Preprocess the images before the search

* Generate a set of search images using randomized transformations
* Rotation, scaling, denoise and image filters
* Parameters are randomized

* The search engine could fuse the results for all transformed images
* Improve the top-1 and top-10 hit rates while reducing false positives



Conclusions and Future Directions

* In Conclusion:

* Design new attacks against perceptual hashing based applications in a black-box
manner

* Evaluate our attack against the standard and robust perceptual hashing algorithms
* Test our attack using real-world image search engines

* Future:

* To evaluate other security sensitive areas (e.g., child pornography content
detection)

e Experiment with more robust defense methods
* Understand vulnerabilities of deep learning based hash functions

23



Thank You

https://qgingyinghao.web.illinois.edu



https://qingyinghao.web.illinois.edu/

Question list:
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ttack Effects on Online Abuse Detection Systems

Xo —»| Semantic [— ¥Xm —| PHash —» X3,
Original Image | Altering | Edited Image | Attack |  Attack Image

+1 example,a:|
Animation!

Communist

"STACEY

: #MuslumBrotherhood

Pages that include matching images Pages that include matching images

www.ajc.com > blog » politics > out-state-political-forces-...

Natlonal forces help shape Georgia governor's race

www.snopes.com » Fact Checks » Fauxtography v

Does This Photograph Show Stacey Abrams Touting the ..

797 x 980 - Nov 6, 2018 — A photograph of Georgia gubernatorial candidate Stacey
Abrams posing with Linda Sarsour (a Palestinian-American Muslim political
activist) ...

1080 % TUSO y=Hm-2018 Kamala Harris took the stage with a simple message
about Stacey Abrams: "Make sure she wi
appearance ...

\l“
J&/stacey [
125 |

twitter.com > stac®abrams > status v

www.washingtonexaminer.com > weekly-standard » fac... ~
Fact Check: Did the Muslim Brotherhood Show Support for ...
E 998 x 954 - Oct 17, 2018 — A photo of activist Linda Sarsour and Georgia candidate

‘E for governor Stacey Abrams holding up a campaign sign together was posted over
i the ...

twitter.com » staceyabrams » status +

Stacey Abrams i s le: "Proud to stand with activist ... Stacey Abrams -
1591 x 2048 - Jan 20, 2018 — Proud to stand with activist, organizer and “ /8= 898 x 960 — Kamala Harris yesterday in Atlanta during our "Drive to History." Sen.

S @womensmarch national co-chair @Isarsour during #WWomensMarch2018. When
women speak up, ...

Harris' commitment to public education, criminal justice reform and social justice
makes hera ...
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Existing Attacks and Limitations

* Introduce image distortions to alter the semantic me=2nina nf tha
imagel—old days.
* Maintain same(similar) hash values
* Target at image authentication applications

* Most existing attacks noises are manually crafted?

(c) object removal (d) object insertion

28



Targeted Perceptual hashing algorithms (backup)

» Attack two types of perceptual hashing algorithms. Show examples.
Real images

Hash Algorithms

pHash (standard) — = [] — e4bitbinay  a3sh (average hash),

hash string _
. dHash (difference Hash),
Input Reduce size Compute Reduce DCT* Frequency

Reduce color Compute

median
First few slides?

XX.. XK., — 256°bit

Blockhash (robust) | binary hash

A Y string
Input Slice into blocks Divide blocks Compare
(e.g., 16*16 =256  into groups(4), pixel values
blocks), Calculate with each
Block = sum of median group mean

image pixel values

DCT*: Discrete Cosine Transformation (Frequency calculation method)



Compare Advanced and Basic Attacks:
Transferability

Attack Transferred Distance (target hash dist d; = 0.31)

Method pHash Blockhash aHash dHash wHash

pHash Basic | 0.313 0.122 0.073 0.164 0.081

pHash AoE 0.324 0.158 0.105 0.215 0.109

pHash AoT3 | 0.246 0.163 0.100 0.200 0.103

Attack Transferred # FP (target hash dist d; = 0.31) * Advanced attacks (AoE, AoT3) are more
Method pHash Blockhash aHash dHash wHash .

SHash Basic | 3.33 57 TR T S transferable than the basic attack.

pHash AoE | 2.64 1.82 80.74  9.28 12.44 * AoE is three times slower than AoT3, so
pHash AoT3 3.2 1.48 130.54 12.4 14.08 AoT3 is a bette r Option

Attack Transferred Top-5 HR (target hash dist d; = 0.31)

Method pHash Blockhash aHash dHash wHash

pHash Basic 0% 68% 36% 46% 30%

pHash AoE 0% 36% 20% 24% 8%

pHash AoT3 10% 28% 16% 24% 12%

Attack Transferred FQR (target hash dist d; = 0.31)

Method pHash Blockhash aHash dHash wHash

pHash Basic 100% 32% 58% 54% 66%

pHash AoE 100% 64% 78% 76% 90%

Transfer the attack image optimized for pHash to other hash functions
using ImageNet dataset



Real-world Attack Case Study

(a) Original Image (b) Cropped Image to Spread Misinfo

“A Pennsylvania elections worker actually
filling out ballots rather than counting them”

Google: 160 matched
TinEye: 4 matched

Google: 0 matched
TinEye: 0 matched

Google: 11 matched
TinEye: 0 matched

(c) Attack I|;1age (d) Attack Ir;lage
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Phishing
webpages
detection [CCS19...]

Ad frauds
detection

Image
Authentication

Technical
support
scams

Counterfeits
Apps Ul

Detection : !
— ye

Misinformation
Campaign

Google

Images

Reverse

Identity Image
impersonation Search
Detection

Pornography
content
detection

B" Microsoft Bing

Yandex
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https://www.ndss-symposium.org/wp-content/uploads/2017/09/01_3_1.pdf
https://kharraz.org/publications/oakland-2018-surveylance.pdf
https://arxiv.org/pdf/1811.03194.pdf
https://arxiv.org/pdf/1607.06891.pdf
https://arxiv.org/pdf/2006.02231.pdf
https://dl.acm.org/doi/pdf/10.1145/3308558.3313688
https://par.nsf.gov/servlets/purl/10097990
https://people.mpi-sws.org/~gummadi/papers/impersonators_IMC2015.pdf
https://people.mpi-sws.org/~gummadi/papers/impersonators_IMC2015.pdf

Basic Attack Standard pHash: design choices

 Randomly select 50 images for ImageNet

* Impact of perceptual distance function:

Distance Target hash distance d;=0.15 Target hash distance d;=0.31
Function Hash Dist. I L, I Pdist | # Iterations (Gray+RGB) | Hash Dist. L, Pdist  # Iterations (Gray+RGB)
L2 as D() 0.156 25.306 ] 0.033 90.42+13.18 0.292 50.449 0.116 278.54+149.86

[ _LPPSas DO l 0.156 | 6,788 I 10,005 | 22.98+1.52 0.310 20.828  0.034 87.56+1.40

i)

L

Comparison of different perceptual distance functions using the basic attack (ImageNet)

* Impact of Grayscale Initialization

Method

Target hash distance d;=0.15
Hash Dist Pdist # Iterations
r————

Direct RGB (Baseline) 0.153 0.039 198.52

|Gra¥scale+RGB (Our) | 0.156 0.005] 22.98+1.52

[

Comparison of direct optimizing RGB images vs. using grayscale initialization (ImageNet)

33



Dataset Target hash distance d;=0.15 Target hash distance d;=0.31 Target hash distance d;=0.47

Hash Dist Pdist #FP Top-5 HR FQR | Hash Dist Pdist #FP Top-5HR FQR | HashDist Pdist #FP Top-5HR FQR
ImageNet 0.156 0.005 6.72 96% 0% 0.310 0.034 3.38 0% 100% 0.441 0.120 1.68 0% 100%
Face 0.156 0.009 4.76 100% 0% 0.293 0.050 3.32 6% 94% 0.383 0.145 2.90 4% 96%

] ]

e T =0.2 (Search engine distance threshold)

e Y

* When d;=0.15 and 0.31, most images can reach the yy_ = {/‘

i
\

targeted hash distance
* Near 100% FQR and top-5 HR is no more than 6%

Clean LPIPS=0.015 LPIPS=0.097 LPIPS=0.185

d;=0.15 d;=0.31 d;=0.47
Target hash distance d, = 0.31
Hash Dist Perceptual Dist. #FP Top-5 HR FQR
ImageNet 0.310 0.034 3.38 0% 100%
Face 0.293 0.050 3.32 6% 94%

34



Attack Evaluation using IMD Dataset

* IMD (Image Manipulation Dataset) dataset

* Over 50% pairs have a distance below 0.2
* Easy to trace the manipulated image

* Create x, based on x., (modified version) to further increase hash distance

Attack Method | Target Hash Dist d, = 0.31

Hash Dist Pdist
pHash Basic 0.30 0.027
pHash AoT3 0.244 0.146

Basic attack and AoT3 Disproportionate Scaling attack
using IMD dataset

35



Pages that include matching images
www.brylin.com » programs-services > mental-health-tr...

Mental Health Treatment for Children and Adolescents ...

1920 x 1280 — Mental health treatment program for children and adolescents at
BryLin offers assessment, crisis stabilization and treatment for kids 5-17 years of age.

www.fay3.com» ... ¥ Translate this page
@Eé}d-d&]ﬁ#@aﬂ#ﬁ)_ya#éﬂ)a#fbh#MJJﬁ
m 375 x 250 — Adolescent #Portrait #Person #Child #Feelings # Boy .

menteor-organizzarea.com > hankou... ¥ Translate this page

[FHRRI] 10D 5 OKBOLTFHE DBBRIER ...
tarbiazakia.com > 2018/05 > ...&--l% ¥ Translate this page 800 x 533 - May 9, 2019 — FORHH. BFTHIFCEERLLTVZEELD
ASA Ay ) - L 18 e U8 a0V 5Y () saalil) JaY) aaley Le 12 ﬂ NTVWETA ChEAVERELTRFRITERELTHIBL TV UARWT
1024 x 1024 — 381 el 585 oF o T gV il Jal e i 05 Y o ang G peadl) 1 ol G
oo e laae e 5 Ols (S LS 155 Y o oS3V e Jlall 130 3li) 4

. Previous 1
ramho.com > explore-hashtag > Ind... ¥ Translate this page

#IndonesianSubculture Instagram posts - Gramho.com

640 x 640 — new piercing : flat, helix and upperlobe Each body is unique and healing
times vary ...

carine-llamas-psychanalyste.business.site ¥ Translate this page

Carine Llamas Psychanalyste - Psychanalyste Enfants ...

1280 x 1280 — Le confinement a fait bouger les lignes dans une multitude de
g, domaines. Le couple a pu étre mis a rude épreuve par une proximité pas toujours

bien vécue, une ... BaCkUp Slide
Tineye

122 Next 36



Tineye

Coaching — Praktijk Neerijse www.harawara.com» ... ~ Translate this page

450 x 300 — Life Coaching Therapeut 7K & ([C ENUVERALZE BIE 20D T=shD —F EIRIC ...

Life Coaching — Herstel de relatie met gumopmgy 350 x 200 - Mar 28, 2019 — FAAVNEVZ B+ ENATEZ EBFIC =F L
metvervelends smofies;kan e moell (9 BEOIL BATEDNEZE ZBLHLETH, SBRE=FE.

www.fay3.com> ... - Translate this page

&8 g - Sl ot 5 ) sectt A1 et e liafh Gadlff -
256 x 171 — Adolescent #Portrait #Person
#Boy.

www.auvergne-rhone-alpes.ars.sante.fr > .. . Trang), 9°-K1ds N> stedendriehoek> blog  + Translate

Kinderuities blogs | kids events | weg met | promelanin.ru > bolezni » melanomy ~ Translate this page
654 x 449 - Feb 26, 2018 — A l'occasion d‘m 799 x 533 — Tips en inspiratie voor o BC& O Me€MaHomax - MeguumHckuin noptan ProMelanin.ru
Stedendriehoek. Leuke blogs van en v m 350 x 220 — Bce npo MenaHoMbI: NPUYMHLI, CUMMTOMbI, AUArHOCTUKA U NeYeHne

nationale de mobilisation pour le don de mc
Kidsreporters, gastbloggers en handig Ha MeauvumMHCKoM nopTarne ProMelanin.ru.

13éme semaine de mobilisation pour le don de

action de sensibilisation et de recrutement .
WWW - i ortografiadladzieci.pl » blog » 82-co... - Transl:
UV SIGNESHONEaIPes-ArSISants. i -Transl‘co owi . iowie o kursie ort ; promelanin.ru > nachalnaya-stadiya ~ Translate this page
24 janvier 2019 : assemblée générale | Agence ©© MOWIg nasi uczniowie o kursie ortogra .
654 % 449 - Jan 21, 2015 — L'Agence régk 640 x 426 — Go mowia nasi uczniowic M@MaHOMa HajarbHas CTaaus: NpUMHbI, AMrHOCTUKA U ...

Auvergne-Rhone-Alpes est exceptionnellen Od ponad 14 lat uczymy dzieci ortogra @ 145 x 125 — OcobeHHOCTU MeflaHOMbl Ha4arbHOM CTaguu U MeToabl ee

Pages that include matching images

www.brylin.com » programs-services » mental-health-tr
Mental Health Treatment for Children ; janvier en raison de son assemblée généra przez budowanie skojarzen z konkretn neyenus. MpodunakTka n NPOrHo3 K BbI3AOPOBEHUIO NPU MenaHoMe Ha

1920 % 1280 — Each child is assigned to éwww.auvergne-rhone-alpes.ars.sante.fr» ... - Tran WWW-alhamaconecta.com > 2020/09 -~ Transla
psychiatrist, clinical counselor, psychiatric rL’/ARS Auvergne-Rhéne-Alpes soutient I'élargis Alhama Colabora con la asociacién ZERO promelanin.ru » melanodermiya ~ Translate this page

paHHew CTenexu .

o
341 x 227 - Dec 9, 2019 — La HAS a sounr -} 861 x 500 - Sep 9, 2020 — Desde el a .
and other mental ... y ! .i " . ~ “ Yto Takoe ToKcu4yeckas MernaHoaepMus: 0CoBeHHOCTU U ...
g publiqua;s 30 oatonte: 20189 Un piojet de @ o et 145 x 125 — MenaHoaepmus Kak aa‘ﬁ)onesanwe KOXHbIX MOKPOBOB:
vaccinale visant a I'élargissement de la vac Fetal (TEAF). Simbdlicamente, se cele . Qaep P 2
- Jl npocbunakTuyeckue Mepbl 1 NPOrHo3. Buas! u cTeneHn Tokeuyeckon

pixabay.com » boy-adolescent-child-feelings-3043773 www.auvergne-rhone-alpes.ars.sante.fr > ... . Trang|, Otografiadladzieci.pl» blog» article + Translat
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