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ABSTRACT: The work aims to design a detection system of community domestic garbage sorting equipment to respond
to the trend of national garbage sorting policy, improve the sorting accuracy, change the current situation of "mixing and
throwing", increase the accuracy of urban garbage sorting and delivery from the source. Combined with the existing
garbage sorting methods of bulk density threshold and multiple evaluation criteria, the bulk density threshold of each type
of garbage was summarized as a judgment method of garbage sorting. The volume detection module was designed, which
used the laser ranging sensor lattice to obtain the occlusion map and cross-sectional area of the object to be measured, and
calculated the volume of the object to be measured, and calculated the bulk density of the object to be measured in
combination with the weighing sensor, and classified and judged the object to be measured according to the bulk density

interval. According to the sorting standard of bulk density threshold, a variety of random samples were detected. The bulk
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density detection values of most recyclables and kitchen garbage were within the bulk density threshold of each category

and could be correctly sorted. The remaining samples were within the bulk density threshold of mixed garbage, which

conformed to the principle of boundary condition setting and fuzzy garbage samples were treated according to other

garbage standards, and the test results met the sorting requirements. The community domestic garbage sorting system based

on measurement of volume and bulk density can meet the function of sorting and detecting domestic garbage in the

front-end delivery of residents, help to improve the accuracy of sorting from the source, and effectively promote the

development of garbage sorting and renewable resource utilization in China.

KEY WORDS: garbage sorting; bulk density; detection technology; intelligent sorting equipment
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Tab.1 Bulk density of some household garbage

%_‘:i/(kg‘m%)

GBS -
1 BLAE
gLk 40~130 90
LA 40~80 50
L 4E 40~130 65
4 40~100 65
BB 100~200 130
AT [ i)
B2 100~260 160
A} 130~320 240
gy 160~480 195
BRIHE 50~160 90
FR T 65~240 160
HoAth 45> I 130~1 150 320
HoAth 7 3 Kt 320~1 000 480
2R aveed 1 000~1 600 1420
Jot i3 457 3 e 130~480 290
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Fig.1 Logic of sorting system
based on bulk density
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Tab.2 Detection result of sample 1

KR FRERER R i R

Sl EA/mm®  WE/mm*  fAYmm?  Oc/mm?
1 13 988 11 622 7990 23 640
2 13 884 11 687 8 029 23 755
3 13 585 11557 8 458 25024
4 13 780 11414 8 406 24 870
5 13 728 11596 8276 24 486
6 13 677 11596 8328 24 640
7 13 678 11 401 8523 25217
8 13 673 11505 8419 24 909
9 13 455 11 609 8 536 25255
10 13 377 11518 8 705 25755
11 13 624 11 622 8354 24 717
12 13 429 11 635 8 536 25255
13 13 481 11 635 8 484 25101
14 13 598 11323 8 679 25678
15 13611 11 466 8523 25217
16 13 533 11 544 8523 25217
17 13 481 11 440 8 679 25 678
18 13 728 11 544 8328 24 640
19 13 676 11362 8562 25332
20 13 624 11 349 8 627 25524
21 13 767 11 622 8211 24 293
22 13 715 11 791 8 094 23 947
23 13 702 11 440 8 458 25024
24 13 676 11557 8367 24 755
25 13 702 11 388 8510 25178
26 13 702 11505 8393 24 832
27 13 637 11 466 8 497 25 140
28 13 663 11 349 8 588 25409
29 13 741 11362 8 497 25 140
30 13 702 11 622 8276 24 486
31 13 923 11752 7925 23 447
32 14 053 11778 7769 22 986
33 14014 11 804 7782 23 024
34 14 352 11817 7431 21 986
35 14 404 12012 7184 21 255
36 14 521 12 194 6 885 20 370
37 14 404 12 428 6768 20 024
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Tab.3 Detection result of sample 2

. Xz fERER R ﬁi@ﬁg H
HA/mm? EA/mm®  EA/mm? HOs/mm’
1 27573 28 977 7 850 81 925.45
2 27 534 24 882 11 984 125 069.4
3 27 144 24 622 12 634 131 853
4 26 923 24 622 12 855 134 159.5
5 26 507 25155 12 738 132 938.4
6 26 520 25337 12 543 130 903.3
7 26 793 25337 12 270 128 054.2
8 26 585 24 921 12 894 134 566.5
9 26 936 24 986 12 478 130 224.9
10 27 144 24 947 12 309 128 461.2
11 27 482 25415 11 503 120 049.5
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Tab.4 Detection results at different angles %
A 0° 45° 90° 135° 180° 225° 270° 315° B {E
1 97.83 96.98 99.42 96.28 97.15 97.09 96.75 95.95 97.18
2 96.39 97.01 96.54 99.98 97.53 96.43 99.06 98.71 97.71
3 96.92 98.15 96.08 96.88 99.63 97.71 94.97 96.01 97.04
4 98.40 98.65 99.50 97.79 97.84 98.65 98.42 98.75 98.50
5 99.01 99.66 96.72 97.40 96.83 98.48 98.01 98.43 98.07
6 96.63 96.53 95.47 95.98 97.93 94.68 99.01 95.72 96.49
7 95.29 93.61 94.28 96.74 95.88 98.76 97.45 99.38 96.42
8 95.23 97.99 95.92 97.09 97.83 98.52 99.53 97.58 97.46
9 96.16 97.52 98.99 97.97 95.72 95.47 94.83 99.85 97.06
10 97.09 98.33 99.84 97.29 96.43 99.10 97.31 96.28 97.71
11 94.56 99.80 94.71 99.79 97.71 95.09 92.95 96.62 96.40
12 97.70 96.30 97.67 97.10 95.37 98.23 97.58 97.12 97.13
x5 FMAEHANKENLER
Tab.S Detection results of all samples
Ry FEHIEAR/mm®  fik/g  FE/(kgm”)  FEAMR BN S i 432 R I 45
FEA 1 901 206 56 61 £ NN AT [l E#
FEA 2 1378 205 69 50 E NN AT E#
A3 378 465 77 204 PN AJ [l A 1E
FEAS 4 1769 076 180 102 &g Gl Gl 1E T
FEA 5 730 614 69 94 b/ Gl Gl 1E T
FEA 6 1073012 516 481 KR JET 4% J&f 4% 1
BEA 7 247231 107 433 i J&F 4% Jif 4% EH
FEA 8 1 025 305 69 67 1k AT AT i E#
A 9 548 404 48 88 4R AT (5] AT (5] EHf
FEAS 10 1909 248 136 71 4 CINEL CINEL 1L
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