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MVP for TinyFace dataset
using ArcFace Matcher.

Score increase
much sharper

after encountering
the correct match 

Introduction

Proposed Solution

  • Identi�cation compares a probe biometric sample against a set of labeled 
 biometric samples (a gallery)
  • This search yields a ranked match list (RML)
  • RML contains an ordering of samples most similar to the probe sample 
   • Most-similar sample at rank 1
  • RML may not have correct match at rank 1
   • For example, correct match may occur at rank 5
    • Matcher was confused by similar-looking faces at ranks 1 to 4 
  • “Lookalike” faces may be a special case in face recognition 
  • “Lookalike” faces may not be well-handled by a general-purpose matcher 

TinyFace Dataset1
  • Consists of small face images
   • average size 20×16 pixels

  • 2,569 subjects; 3,728 probe images; 4,443 gallery images

0.06
0.07
0.09
0.15
0.12

General
Purpose
Matcher

Gallery

Probe

Initial Ranked
Match List

0.01
0.08
0.11
0.15
0.12

Final Ranked
Match List

Lookalike
Disambiguator

Rerank
Selection
Scheme

0.06
0.07
0.09

Examples of lookalike face images as judged by the ArcFace matcher.2 A 
lookalike pair is an imposter pair with a low distance score.

  • We propose the use of two matchers:
   1) General-Purpose Matcher (GPM) – trained like a normal face
   recognition system
   2) Lookalike Disambiguator (LD) – trained speci�cally to distinguish
   between lookalikes
  • GPM obtains an initial RML and LD reranks a certain subset of the list to
 obtain the �nal RML
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Summary
   • Proposed an adaptive gallery selection scheme based on match scores generated using a
 face matcher

   • Proposed the use of a separate matcher for re-ranking lookalike face images

   • Observed an improvement in identi�cation accuracy when using a Lookalike Disambiguator on
 the selected gallery samples

Results

Parameter Selection

Scheme Comparison

Identi�cation Performance

  • Filter Tinyface dataset to 2,081 probes images and 2,461 galleries images of
 1,145 subjects
   • We manually remove faces with a pro�le view during �ltering
  • ArcFace2 matcher used as GPM, LD trained as described in middle column

  • Estimate q and     from gallery dataset
 (�ltered)
  • Rolling sum calculated for those gallery
 samples that have at least 1 other gallery
 sample of the same subject
   • 1,897 such images
  •      is the average value of the rolling sum
 taken at position of correct match (     )

  • Given a probe: Use GPM to rank gallery
 samples
  • Select gallery samples to re-rank using �xed
 and adaptive schemes
  • Re-rank top gallery samples using LD
  • Rank-1 identi�cation accuracy improves from
 40.7% to 49.6%

  • For adaptive scheme, q=10 and 
    =5.584
  • For �xed scheme, top 10% of matches
  are re-ranked (246)
   • 1,897 such images
  • Pool Size: # samples selected for
 re-ranking
  • Surplus Size: # samples selected for
 re-rank with rank higher than correct
 match
  • Hit Rate: Fraction of probes where
 scheme selects subset which includes
 correct match
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+7.40% @ Rank-1
+8.89% @ Rank-1

  • Find the match-vicinity scores for a given
 probe image p in a ranked match list
   • Distance score for p at rank i: 
  • Normalize score with respect to the score at
 position of correct gallery match (      )
   • Correct match for p occurs at rank c
   • Normalized Score: 
  • MVP shows how match scores change
 from rank to rank before and after
 encountering the correctgallery sample

Re-rank Selection Schemes

Match Vicinity Plot (MVP)

Adaptive Re-Rank Selection

2 schemes considered:
  1. FIXED: re-rank top K ranks on initial ranked match list
  2. ADAPTIVE: use scores to determine how many of the top ranks on initial
 ranked match list to re-rank

  1. Calculate rolling sum of consecutive distance scores in ranked match list, 
   • Number of consecutive distance score defined by parameter q
  2. Re-rank the top k matches
   • For the smallest value of k such that 

d(c)p

s(i)p = d(i)p − d(c)p

d(i)p
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Lookalike Disambiguator (LD)

Lookalike Pair Discovery
  • Compare gallery to itself using GPM
  • Look for imposter pairs with small
 distance score (≤ 0.8)
  • Results in ~679K lookalike pairs
   • 6.9% of all imposter pairs

Lookalike Pair To Triplets

  • Finetunes GPM using lookalike triplets from
 gallery
  • Lookalike triplet consists of anchor, positive,
 and negative samples
   • Anchor & positive sample of same subject
   • Anchor & negative samples of di�erent
  subjects, but judged by GPM to be similar
  • Loss function:

L =
∑

{(Ia,Ip,In)}

‖f(Ia)− f(Ip)‖2 − ‖f(Ia)− f(In)‖2 + αmargin
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Intra-gallery distance scores from GPM.
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