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Abstract

Blood is frequently encountered as physical evidence in cases
of violent crimes. Detecting the presence of this crucial bodily
fluid is a fundamental task in forensic investigations, and various
presumptive tests are employed for this purpose, with the forensic
luminol test being one of them. Traditional catalytic tests like
phenolphthalein are commonly utilized to quickly screen suspected
stains for the presence of blood. These colorimetric tests are not
only cost-effective but also provide rapid results, making them
suitable for on-site screening of potential bloodstains directly at
the crime scene. Here, we investigate KM reagent and Indigo Carmine
reagent for latent blood trace detection by colorimetric analysis.
The OpenCV for assisting in the interpretation of reagent color
changes was employed. The results show that the sensitivity of KM
reagent 1s better than Indigo Carmine reagent, and the limit
concentrations they can detect are 0.01 % (w/w) and 0.1 % (w/w)
respectively. However, both reagents have a false-positive by bleach
containing sodium hypochlorite.
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BGR > % RGB en% 5] 2 EBGR ¢ 2z B 5 HSVF 23 FF -

V < maz(R,G, B)

V-min(R,G,B) .
B { V-minlRGB ity 0

0 otherwise

60(G — B)/(V — min(R, G, B)) ifV =R
120 + 60(B — R)/(V — min(R, G, B)) ifV =G
240 + 60(R — G)/(V — min(R, G, B)) ifV =B
0 ifR=G=B

H +

fH < Othen H +~ H + 360 .0noutput0 <V <1,0<S5<1,0<H <360.

The values are then converted to the destination data type:

e 8-bitimages: V < 255V, S < 2555, H < H/2(to fit to 0 to 255)
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https://docs. opencv. org/3. 4/de/d25/imgproc_color_conversions. html#color_convert_rgb_hsv
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3. #% % ¥ » PyCharm (%= # :2022.3.2) - ™ §* Python (%~ #
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® WA
import cv2
import numpy as np

ackvar, [0, 179, empty)
ackvar, [35, 179, empty)
kbar', [0, 255, empty)
Kkbar', [2585, 255, empty)
ackbar', [0, 255, empty)
ackvar', [218], 255, empty)

# mYHBAtest

na
test = cv2. HAROERRRURE( C: /users/zoman

L L]
while True:

BT R 2 AR FAE T
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Lower_color = np.array([(h_min, s_min, v_min])
upper,_color = np.array([h_max, s_max, v_max])

[
ret, frame = test.read()
# 80 HSV
hsy = cv2.

(frame, cv2.COUOREBORZNSY)

[ "
mask = cvz‘%(mv, lower_color, upper_color)
8 ng-ug.;a.ﬂmmgﬂfx

mean_saturation = cv2. (hsv, naskemask)[1)

" . result

results=cv2, (frame, frame, ~::«smask)

/Downloads/Blue 1 A.MP&') B

cv2. (‘result’, result)

"

g}.g('nsv', frame)
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= || [Zpcint(nean_saturation) |

[ : 1
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if not ret:
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BN 1173520412 8639430252 108.9356137
E 1121644737 100235036 100.2919132
1107310924 9451630435  98.89876033
BB 1112474645 1043601463 102.1955307
BB 1132983229 1056865417  100.9184549
BEEN 109902834 1058404453  97.96810934
IEM 1089104762 9991679507 1029957356
BEM 107256167 9560327074 1027990654
B 1110357143 9514750036 1042271663
I 1113060784 9560766962  104.1900238
E 1078197343 9614705882 103.935867
109.4237918 9570325203 1112993197
Il 1051342756 97.73326475  108.9416244
IEDE 1103805147 1007977839 111.0374065
[l 1068320463 9919627507  113.0745342
Al 1033160714 97.01899441 1119420825
BB oss0ssse95  07.03846154 1127684211
I 0233220911 9605280673 1123463796
ﬂ 97.99823322  96.09762533 1115163776
9803274336 9519461444 1112457786
EEEN 9303264249 9421601942 1104779271
M 758064516 9425061538 11162818
E 1001731749 9221638142 1095254237
9987652174 917251462 111.963035
BN 9961016949 908206803 1113017751
Bl 0201300320 0163375431 110.4402277
E 97.93613445  90.99192618 1104474187
980050764  89.86906141 1104209424
EEM 0781063123 89.49421206 1104738878
EEW 0018520744 2020205522 100.0857143
E 07.05505432 8837571502  109.2552381
9843811075 87.41299550  100.1886447
Bl orosro0ss 8580963046 1073579336
9396040419 8694352159 1066781193
98.11042675 851723356 1057661142
BBl 0741613024 8536582604 1058342152
B 0598214285 8320502050 1066884058
EEN 0493034681 8334603175 104.1612319
BN 0516024127 8117672414 1027005652
BT 0525333333 8021948608 1038372483
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103.7016807

96.91977612
9242072536
92.43256579
90.90366972
90.58910162
89.88259669
8714640884
8658461538
86.80475594
86.44868735
8534131737
85.04019139
8477538829
84.65320665
8470666667
8350059453
8142358604
81.36033857
8059390244
80.05910736
79.60338573
78.43297746
76.90334129

75.03110048
7419480519
7431914304
72.91636798
7251753325
7224142157
72.07663782
7149188514
7068494898

603778626
60.04266667

66.8252149

KMl ~

735157385
7677384196
70.03649635
7421666667

657515528
69.002583098
70.62566845
79.97506234
73.60206718
7532920792
70.42385787
7160520095
68.90231362

68.0047619
69.46601942
7128743961
65.16167665
6549196141
6679439252
66.82830435

65.9972067
6984914842
7078922717
76.06854839
75.43534483
7746382979
7758744395
80.85319149

775745614
79.05175983
7681914804
7973938224
75.00424628
75.87730061
7438461538
76.06827309
7411587983
75.06451613
7602731092
75.99800399
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T AR

DI
EEAS &
(B 14B) » 114
= (% 14C ~ % 14D)

154 58
142235474 120693609
1529353846 120.495183
155315942 119.5692308
1627222222 1229123173
1617432836 1219190871
1634626866 1252004219
1634502145 1269377682
161958209 135150358
1620177515 136.8314088
1642848665 1442071576
1646200801 1422252475
1655020412 154.1382114,
1642456647 1567520216
164350882  158.0773481
1648537313 150.0537084.
1663018293  159.9273743
1655195195 159.1880109
1663701493 160.6989247
166.6686747  161.0697051
166.9513678  164.6849315
1662878788 163.8638389
1657566766 1635887324
16656231 1627114346
1655421687  162.800578
1640362538 163.5661972
162558209 1638815029
163.6006096 1646819484
1648780488 165.480826
1644589666 1657665706
1626071429 164748538
1620746269 1655738636
1626636905  166.3841808
1632865854  166.7833333
1649399399 166.0253521
1628338369 1665289256
1642016667  166.1412742
1651574074 166.0027322
165202454 1665034959
1634143302 1665051743
163.3680982 _ 166.8829787.
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5C 5E
1016771037 1430588235 1582702703
9636753731 1575183009  161.9175047
80.07142857  156.5236769  164.7710583
9905843375  166.0865672  178.223301
9404245074 1560543478  183.8792651
0277496274 1645857988  190.9583333
99.40277778  163.6209913 1969115044
97.80867347  170.3510972  197.2844575
9940125786  167.4969325  199.4164223
106.0192555  168.6850756  190.8300456
105.0384615  169.325228 1965686275
100505632 1703343465 1975386819
1143012658 167.9709302  197.1161473
1219581281 172244186 1987432836
1267835178 1705891892 1991348974
1316831073 1741491713 198.3223881
1368343634 1732219251  199.9500643
138771011 1760530084  199.9914286
1407557716 182.0633609 2011505682
1427907543 1822178771 200.6011396
1452251185  180.5725806  199.6167665
1447458234 1822138889 1997138643
1450147650 182638587  198.739645
1497663886 182501355 197760355
14972661 1821428571  197.9942529
1525083412 1835336927 1968559078
1525846154 1343719677  196.9881306
1516207729  183.9262295  195.1114551
1537876631 1825187166  194.242236
1527876631 1816236842 1955427729
152432304 1305587467  194.8044282
152240566  178.6940874  194.3930636
1511877214 1806020042 1932492492
1517779083 1791275 1947285319
1525074320 1763673966  194.3920455
1512878966  177.4864865  194.4273973
151.4195804 180105 193.7907609
1508008451 1798531646 1917907609
1495106383 178.037037 1931382079
1505329412 1802556962 195.0460358

Bluel114%03% ~ Blue !l 1.51%15% ~

1217047308
1214285714
128.6671756
133.4863636
1417090352
147.7819905
148.4130781
148.4189853
152.0572391
149.8528428

149306425
152.4655462
157.6764706
156.2058824.
156.6626712
160.0765217
163.0454545
1648127208
165.7328647
166.7185841
166.7234043
166.9537367
166.4084507
166.7142857
167.0439367
167.4049296
167.9700704
168.8108581
168.4676007
168 9143357
160.0451389
170.8605852
172.7465278
1723126079
1719619377
1733580034
173.2517123
1741758621
1742072509
1745927835

2c 2
1200938053 1037062044 1020573614
127.8700855  105.9233577  102.7962264
1204337349 1068513761  107.3435115
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Fe** + H,0, —— Fe’* + O + OH- (1)

Fe’* + H,0, = (Fe . . . O,H)** + H* (2)

(Fe . O,H)*" —— Fe?™ + HO; (3)
OH. + HZOZ — HOE' + Hzog_ (4)
HO; + Fe’* —— Fe?™ + HT + O, (5)
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