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• Figure 1 visually illustrates the improvement in neighbor identification accuracy due to

each of the proposed techniques for a puzzle with piece-size=28. Similar illustrations for

two 14 piece-size puzzles are shown in Figures 2, 3.

• A visual comparison of assembly performance with the solvers of Pomeranz et al. [3],

Gallagher [2] on 14 piece-size puzzles is presented in Figures 4, 5, 6, 7. Images belong to

Cho et al.’s database [1]. Direct, Neighbor and Component metric values of each assembly

are also indicated. The assemblies were obtained using the source code made available by

the authors. In the case of Pomeranz et al.’s solver, the best assembly out of 10 runs with

random seeds was picked.
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(a) Raw MGC Scores 86% (b) After cost refinement 90%

(c) After neighbor refinement 92% (d) After combining metrics 100%

Figure 1: Incorrectly estimated neighbors (indicated by red markings on piece edges) after application

of each improvement procedure - Image 12 of Cho et al.’s database [1] (piece size = 28)
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(a) Raw MGC Scores 74% (b) After cost refinement 87%

c After neighbor refinement 93% d After combining metrics 97%

Figure 2: Incorrectly estimated neighbors (indicated by red markings on piece edges) after application

of each improvement procedure - Image 10 of Cho et al.’s database [1] (piece size = 14)
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(a) Raw MGC Scores 71% (b) After cost refinement 85%

(c) After neighbor refinement 91% (d) After combining metrics 97%

Figure 3: Incorrectly estimated neighbors (indicated by red markings on piece edges) after application

of each improvement procedure - Image 11 of Cho et al.’s database [1] (piece size = 14)
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Pomeranz et al. Gallagher Ours Original

1-a (0,0.22,0.08) 1-b (0,0.42,0.18) 1-c (0,0.70,0.64) 1-d

2-a (0,0.42,0.21) 2-b (0.58,0.70,0.58) 2-c (0.01,0.82,0.79) 2-d

3-a (0,0.45,0.25) 3-b (0.76,0.84,0.76) 3-c (0.98,0.98,0.98) 3-d

4-a (0,0.18,0.03) 4-b (0.60,0.61,0.60) 4-c (0,0.62,0.63) 4-d

5-a (0,0.18,0.03) 5-b (0.85,0.86,0.85) 5-c (1,1,1) 5-d

Figure 4: Visual comparison of 14 piece-size puzzle assembly. Images 1-5 of Cho et al.’s database [1].

In each row figures a,b,c show the puzzle assemblies of Pomeranz et al. [3], Gallagher [2] and ours

respectively and d shows the original image. (Direct, Neighbor, Component) metric values of the

assemblies are indicated in the captions.
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Pomeranz et al. Gallagher Ours Original

6-a (0,0.12,0.02) 6-b (0,0.50,0.32) 6-c (0.53,0.78,0.52) 6-d

7-a (0,0.20,0.04) 7-b (0,0.50,0.37) 7-c (0.07,0.69,0.59) 7-d

8-a (0.97,0.96,0.97) 8-b (0.99,0.99,0.99) 8-c (0.998,0.995,0.998) 8-d

9-a (0.72,0.71,0.69) 9-b (0.96,0.96,0.96) 9-c (0.98,0.986,0.976) 9-d

10-a (0,0.16,0.03) 10-b (0.58,0.67,0.58) 10-c (0.998,0.995,0.998) 10-d

Figure 5: Visual comparison of 14 piece-size puzzle assembly. Images 6-10 of Cho et al.’s database [1].

In each row figures a,b,c show the puzzle assemblies of Pomeranz et al. [3], Gallagher [2] and ours

respectively and d shows the original image. (Direct, Neighbor, Component) metric values of the

assemblies are indicated in the captions.
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Pomeranz et al. Gallagher Ours Original

11-a (0,0.16,0.04) 11-b (0,0.69,0.37) 11-c (0.988,0.98,0.988) 11-d

12-a (0,0.54,0.34) 12-b (0,0.68,0.65) 12-c (0.80,0.87,0.80) 12-d

13-a (0,0.18,0.02) 13-b (0,0.59,0.32) 13-c (0,0.76,0.76) 13-d

14-a (0.81,0.81,0.81) 14-b (0.84,0.89,0.84) 14-c (1,1,1) 14-d

15-a (0,0.16,0.02) 15-b (0,0.59,0.30) 15-c (0.88,0.89,0.88) 15-d

Figure 6: Visual comparison of 14 piece-size puzzle assembly. Images 11-15 of Cho et al.’s

database [1]. In each row figures a,b,c show the puzzle assemblies of Pomeranz et al. [3], Gallagher [2]

and ours respectively and d shows the original image. (Direct, Neighbor, Component) metric values of

the assemblies are indicated in the captions.
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Pomeranz et al. Gallagher Ours Original

16-a (0,0.11,0) 16-b (0.14,0.46,0.14) 16-c (0.96,0.97,0.96) 16-d

17-a (0.64,0.67,0.63) 17-b (0.87,0.89,0.87) 17-c (0.88,0.97,0.88) 17-d

18-a (0.78,0.72,0.56) 18-b (0.94,0.94,0.94) 18-c (0.999,0.998,0.999) 18-d

19-a (0.97,0.96,0.97) 19-b (0.998,0.997,0.998) 19-c (1,1,1) 19-d

20-a (0.97,0.95,0.97) 20-b (0.999,0.998,0.999) 20-c (0.99,0.99,0.99) 20-d

Figure 7: Visual comparison of 14 piece-size puzzle assembly. Images 16-20 of Cho et al.’s

database [1]. In each row figures a,b,c show the puzzle assemblies of Pomeranz et al. [3], Gallagher [2]

and ours respectively and d shows the original image. (Direct, Neighbor, Component) metric values of

the assemblies are indicated in the captions.
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