Dartmouth College
Dartmouth Digital Commons

Dartmouth College Ph.D Dissertations Theses and Dissertations

Winter 2023

AN ADAPTIVE MULTIPLE-OBJECT TRACKING ARCHITECTURE
FOR LONG-DURATION VIDEOS WITH VARIABLE TARGET DENSITY

Joachim Lohn-Jaramillo
Dartmouth College, joachim.lohn-jaramillo.th@dartmouth.edu

Follow this and additional works at: https://digitalcommons.dartmouth.edu/dissertations

b Part of the Electrical and Computer Engineering Commons

Recommended Citation

Lohn-Jaramillo, Joachim, "AN ADAPTIVE MULTIPLE-OBJECT TRACKING ARCHITECTURE FOR LONG-
DURATION VIDEOS WITH VARIABLE TARGET DENSITY" (2023). Dartmouth College Ph.D Dissertations.
1109.

https://digitalcommons.dartmouth.edu/dissertations/119

This Thesis (Ph.D.) is brought to you for free and open access by the Theses and Dissertations at Dartmouth Digital
Commons. It has been accepted for inclusion in Dartmouth College Ph.D Dissertations by an authorized
administrator of Dartmouth Digital Commons. For more information, please contact
dartmouthdigitalcommons@groups.dartmouth.edu.












person loading an object into a car, and contains surveillance video from real and acted
scenes. Figure 14(a, b) shows two VIRAT scenes. The UCR dataset was created to
investigate human activities, i.e., waving and shaking hands, and includes mostly acted
surveillance scenes from several camera angles. Two scenes from the UCR dataset are

shown in Figure 14(c, d).

Figure 14: Various scenes from uncrowded environments. (a) Scene from
VIRAT_S_040000_07_000966_001071. (b) Scene from VIRAT_S_000200_06_001693_001824. (c)
Scene from ucrl. (d) Scene from ucr6.

Table 4 shows video statistics from each video used in this thesis from the UCR and
VIRAT datasets. The UCR videos are roughly 15-45 seconds in duration and only
contain 1-3 detections per frame on average. The VIRAT videos are slightly longer,
ranging from roughly 30 seconds to over two minutes and contain more detections per
frame. While the average number of detections per frame ranges from 6-20 in the scenes

from VIRAT, most objects are stationary, e.g., parked cars in Figure 14(b).
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Table 4: UCR / VIRAT video statistics

5 Video DpF: Det. Det.
§ Video Name Frame Resolution  Length Total # Mean Width: Height:
8 Rate (min) Dets. (SD) Mean Mean
(SD) (SD)
ucrl 30 1280x720 0.8 4978 3 87 (37) 72 (35)
ucr2 30 1280x720 0.8 2234 2() 72 (44) 60 (28)
ucr3 30 1280x720 0.7 1550 1(1) 79 (49) 58 (26)
o ucr4 30 1280x720 0.6 2248 2(1) 165(88) 107 (38)
O | ucr6 30 640x480 0.2 1004 3(1) 41 (16) 96 (42)
= Muerl 1 30 1280x720 0.6 2113 2@0) 130(37) 279(69)
ucrl2 30 1280x720 0.6 1465 1(1) 161(55) 298 (63)
ucrl7 30 1280x720 0.6 2702 2() 94 (34) 169 (59)
ucrl9 30 1280x720 0.6 3261 3(D) 55(17) 13137
VIRAT_S_000200 30 1280x720 22 40312 10(1) 80 (48) 39 (14)
_06_001693_0018
24
VIRAT_S_010107 24 1280x720 20 58227 20(1) 83 (34) 37 (16)
_01_000068_0001
96
<F: VIRAT_S_040000 30 1920x1080 1.7 17892 6 (1) 76 (35) 50 (15)
& | _07_000966_0010
> 71
VIRAT_S_040103 30 1920x1080 14 28075 11(1) 193(68) 148 (63)
_07_001011_0010
93
VIRAT_S_040103 30 1920x1080 0.6 12650 11(1) 196(72) 149 (58)
_08_001475_0015
12

24.5 Defining MOT Difficulty

This thesis considers three measures of MOT difficulty for a video: the mean number of
detections per frame, the percentage of target locations showing severe occlusions, and
the detection accuracy. The mean number of detections per frame, when consistent,
provides context about the size of the data association problem, i.e., the computational
difficulty. Figure 15(a) compares the mean number of detections per frame from each
video, grouped by dataset. Ranking the datasets by this measure would rank HT21 as the
most difficult, closely followed by MOT20, and then trailed significantly by MOTS12 /

VIRAT, and finally UCR.
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